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To Zero or not to Zero? That is the question

Dr. Mariësse van Sluisveld 

PBL Netherlands Environmental Assessment Agency
24 February 2022 – Industry transformative change towards carbon neutrality @ m a r i e y e s s e
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(used coordinates are proxies)

Source: https://zerotracker.net/ (2022)
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Source: https://newclimate.org/2022/02/07/corporate-climate-responsibility-monitor-2022/

“[…] it is more difficult 
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real climate leadership 
and unsubstantiated 
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Napp et al. (2019) https://doi.org/10.1016/j.apenergy.2019.01.033
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“What can a technology detailed IAM say about 
‘net-zero’ in industry in a 1.5°C/2°C

context?”

@ m a r i e ye s s e

Industry

Household

Transport

• Integrated assessment framework

• Simulation model

• Interactions between: 
- society
- biosphere 
- climate system

• 26 world regions

• 1970-2100, yearly time steps

• Output:
- land
- water 
- energy 
- resources
- emissions
- climate change indicators
- Etc.

The IMAGE model
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• Non-energy:
- Ammonia
- Methanol
- Other refinery products

• Other industry
- Non-ferrous metals
- Textile & leather
- Machinery
- Construction
- Mining & Quarrying
- Non-specified industries

@ m a r i e ye s s e

Energy innovations

Process innovations

Material innovations
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Source: van Sluisveld et al. (2021) 
https://doi.org/10.1016/j.egycc.2021.100051
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Forever 
residual emissions

Net-zero only with 
Offsets elsewhere

+ by *2040*

Source: van Sluisveld et al. (2021) 
https://doi.org/10.1016/j.egycc.2021.100051

@ m a r i e ye s s e Source: IMAGE/Chen et al. (in prep)

1.5°C mitigation (cost-optimal)     (Technofix)    (Sufficiency)    

Steel

Cement

Paper

Non-energy

Other

 Cost-optimal pathway: 
• High dependency on CCS. 
• ‘Other industry’ may pose a risk to 

become a mitigation bottleneck.

 Technofix pathway: 
• Incentivizing breakthrough technologies 

leads to shift away from CCS
• Residuals remain, but get 

overcompensated by negative emissions 
from the cement sector

 Sufficiency/ Circularity pathway:
• Demand management can reduce 

industrial emissions by 30%
• Poses risk on sectors without proper 

options for alternative sourcing
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Learnings: To Zero or not to Zero?
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 Corporate net zero commitments that bank on offsets are consistent with 
the IMAGE scenarios

 However, the 1.5°C goal would require such a net-zero achievement by 
2040 for industry across all world regions

 Absolutely key to account for ‘breakthrough’ innovations

 Absolutely key to account for the material lifecycle & feedbacks too.

 IMAGE shows robust responses:
• “Top heavy” & Energy oriented
• No full integration / interaction with other economic sectors (yet!)
• Therefore mostly showing a continuation of today’s industry, but just 

one under ‘pressure’
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This research has received funding from the European Union’s Horizon 2020 research and innovation
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Thank you for your attention
Contact: mariesse.vansluisveld@pbl.nl
Twitter: @marieyesse 

READ MORE ABOUT THIS WORK HERE
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