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News: Climate researchers : 1.5-target 
is getting rapidly out of reach, rapid –
deep and immediate action necessary.
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Climate change is clearly visible

Increase of global mean temperature
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And emissions are related to everything we do
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What will happen in the future?

The universal agreement’s aim is to keep a 
global temperature rise this century well below 
2 degrees Celsius and to drive efforts to limit 
the temperature increase even further to 1.5 
degrees Celsius above pre-industrial levels

• What is needed to meet this goal?

• Do we achieve it?

• What if we miss it?

Paris Agreement



Emissions

Climate 
change

Impacts

Energy/land 
use

Human 
activities

CO2

Greenhouse 
gas 

concentrations

What will happen in the future?



Demand for food, 
energy and water

Environmental problems
Climate change
Scarcity

Population

Socio-economic
development

Technology

Political change

Policy

Different scales

Emissions Greenhouse gas 
concentrations Climate change Impacts

Energy/
Land use

Earth systemHuman system

Model-based scenarios



• Interaction of human system and 
environmental system

• Integration across different issues

• Focused on decisions processes 
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Describe 
evolution of 
future systems

Available tools

Model-based scenarios



Model-based scenarios

Scenarios:
- Combination of narratives 

and modelling

- Modelling where there is enough 
knowledge to define quantitative 
relationships

- Narratives where there is need for 
complexibity and flexibility

Available toolsDescribe 
evolution of 
future systems
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Uncertainty

31 Maart 1972

This wrong prediction
influenced energy policy 
in the Netherlands to try
to sell out natural gas in 
avoid getting stuck with
it in the ground.

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

100000

197
1

197
4

19
77

198
0

198
3

19
86

19
89

199
2

19
95

19
98

Renewable

Nuclear

Nat. Gas

Oil

Coal

Actual development

Model-based scenarios



9 mei 2024

12

Human system

Earth system
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Meadows – 1972: If the present growth trends 
continue unchanged, the limits to growth on 
this planet will be reached sometime within the 
next one hundred years. 
Meadows – 2005: In 1972 the model showed a 
time of crises 50-70 years into the future; now 
the crises appear 10-30 years in the future. 

There are no limits to the growth of 
energy consumption, although present 
systems are clearly finit. I do not fear a 
lack of sources to complete this journey
unscathed (Willems 

– Shell Oil)

Model-based scenarios



Different tools to explore the future
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SSP1:Green growth
 Global cooperation
 Rapid technology dev.
 Strong env. policy
 Low population growth
 Low inequity
 Focus on renewables and
 efficiency
 Dietary shifts
 Forest protection

SSP2:
Middle of the Road

SSP3: Regional rivalry
• Competition among regions
• Low technology development
• Environment and social goals 

not a priority
• Focus on domestic resources
• High population growth
• Slow economic growth dev. 

countries

SSP4: Inequality
• Inequality across and

within regions
• Low technology

development
• Environment priority for

those that can afford
• Limited trade

SSP5: Fossil fuel-ed
development
• Rapid growth, free trade
• High technology

development, 
• Environment and social

goals not a priority: 
adaptive, technology-fix

• Focus on economic growth

UN world

Clash of 
civilisations

Markets
first

Have’s and 
have not’s

Shared Socio-economic Pathways: 5 possible
stories about the future
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 As a result, in all 5 stories without 
stringent climate policy:
– further increase in global energy 

use
– Fossil fuels continue to be 

important
– Thus increasing greenhouse gas 

emissions
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sectors (e.g. transport)
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IPCC-2023: IAMs show that current policies could slow down emission 
growth, but won’t lead to fundamental transition
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Increase of 2.2-3.5oC in 2100

IPCC-2023: IAMs show that current policies could slow down emission 
growth, but won’t lead to fundamental transition
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Increase of 2.2-3.5oC in 2100

IPCC-2023: IAMs show that current policies could slow down emission 
growth, but won’t lead to fundamental transition

4 deg C



Increase of 2.2-3.5oC in 2100

IPCC-2023: IAMs show that current policies could slow down emission 
growth, but won’t lead to fundamental transition

Risks to unique 
and threatened 
systems

Distribution of 
impacts

Large scale 
discontinuities

Weather 
extremes

Aggregate 
impacts

4 deg C
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Our choices determine the climate future
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Paris-agreement

Risks to unique 
and threatened 
systems

Distribution of 
impacts

Large scale 
discontinuities

Weather 
extremes

Aggregate 
impacts

2 deg C



Increase of 2.2-3.5oC in 2100

Risks to unique 
and threatened 
systems

Distribution of 
impacts

Large scale 
discontinuities

Weather 
extremes

Aggregate 
impacts

2 deg C

1.5oC ~400-500 GtCO2

2.0oC ~1000 GtCO2

Paris-agreement



Increase of 2.2-3.5oC in 2100

1.5oC ~400-500 GtCO2

2.0oC ~1000 GtCO2

Paris-agreement

Welcome!
There is 
something left 
for a very small 
party
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Negative emissions:
- Reforestation
- Bio-energy with CCS
- Direct air capture
- Nature-based solution (e.g. soil 

carbon)
- …

Could help, but
- Temporary overshoot 

temperature target
- Possible negative impacts on 

land use 
- Limit potential

Paris-agreement
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1.5 degrees target: 
• Emissions peak before 2025
• 43% reduction in 2030
• Net zero around 2050

Paris-agreement
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2 degrees target:
• 2070 net zero… but only 

if emissions are reduced 
in short-term

Paris-agreement



9-5-2024
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• 43% reduction in 2030
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• 2070 net zero… but only 

if emissions are reduced 
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• Net-zero year slightly later 
(consequence of less net 
negative emission scenarios)

• Not all 1.5oC reach net-zero GHG

Paris-agreement
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1.5 degrees target: 
• Emissions peak before 2025
• 43% reduction in 2030
• Net zero around 2050

2 degrees target:
• 2070 net zero… but only 

if emissions are reduced 
in short-term

• Net-zero year slightly later 
(consequence of less net 
negative emission scenarios)

• Not all 1.5oC reach net-zero GHG

Gap from NDCs:
<<2oC ~ 10-13 GtCO2 
<1.5oC ~ 20-23 GtCO2
+Gap implemented policy to NDC:
~5 GtCO2

Paris-agreement



How do we get there?
Are those 
windmills 
really needed?

Bio-energy
is really 
not done

Reduction
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Rapid decarbonisation

40-80% renewables

A lot of CCS

Negative emissions
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Dekker et al, 2023
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CO2 removalClimate neutral 
energy supply

Efficiency Lifestyle 
change

Non-CO2

Energy system

Industry

Mobility

Buildings

Food systems

Land use

Limit demand

Renewable energy

Electrifications

Systeem integration
+ CCS, bio, nucleair

H2, CCS, bio for 
specific applications

Reforestation

CDR (development)

Diet change

Non-CO2
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Implications for fossil fuels

Negative emissions Renewables

Current policy

Low demand Sustainable dev.

Fossie

Fossil Fossil

FossilFossil

1.5 graden

It is clear 
now

We just need 
to get rid of 
fossil fuels



Shut up –
no CCS!      

Think 
positively Would you 

care to 
speed up

CCS
Reduction

Clear vision needed….
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Historic CO2 OECD = 66.8%

2019 CO2 OECD = 35.1%

Share equally, 
I don’t think 
so

But you 
aren’t as 
slim 
anymore 
either



Unique moment in time
Budget almost depleted

Ambition and 
implementation gap

Net zero targets (2050-
2060)

Technological breakthrough

Financial sector changing

IEA: End of fossil
No

Yes



Thank you for your attention
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http://www.pbl.nl/en/aboutpbl/employees/detlef
-van-vuuren

Detlef.vanvuuren@pbl.nl; 

Twitter @DetlefvanVuuren 


