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The Need for CDR

2

• Global Climate Emergency

• Global net zero CO2 by around 2050 and 
net zero GHG by around 2070 – 1.5°C

• 139 countries, 79% population – Net 
zero by ~2050 targets

• Net-negative emissions
• Hard-to-abate emissions
• Overshoot of 1.5°C
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Strategic Pathway: BECCS
BECCS is a critical net zero technology 
– providing scalable CDR while also 

providing renewable energy

• Global Climate Emergency
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Time LACKING TEMPORAL PERSPECTIVE
Failure to capture timing of emissions; 
plus, evolving technologies and 
decarbonisation
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Time LACKING TEMPORAL PERSPECTIVE

Cascades ADDITIONAL MATERIAL USES

Failure to capture timing of emissions; 
plus, evolving technologies and 
decarbonisation

Overlooked temporary carbon storage 
and material substitution benefits 
across cascading uses

• Additional wood-product use
• Temporary carbon storage
• Buy time for BECCS deployment
• Substitution benefits (while low 

decarbonisation)

The Research Gap
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Time LACKING TEMPORAL PERSPECTIVE

Cascades ADDITIONAL MATERIAL USES

Forestry FOREST C DYNAMICS

Failure to capture timing of emissions; 
plus, evolving technologies and 
decarbonisation

Overlooked temporary carbon storage 
and material substitution benefits 
across cascading uses

Consideration of whole-forest carbon 
dynamics (vs stand-level accounting) 
influencing results

Cowie et al., 2025
Quantifying climate change effects of 
bioenergy and BECCS: Critical 
considerations and guidance on 
methodology
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The Study
Communications 

Earth & Environment 7, 
233 (2026)



Part One: Single sawmill residue flow in direct vs cascading 
bioenergy pathways under technosphere decarbonisation, ±CCS
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28 discrete technosphere scenarios
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Single Flow Results
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1 → 7 = increasing 
decarbonisation 

a – Bioenergy
b – BECCS
c – Particleboard to Bioenergy
d – Particleboard to BECCS
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1 → 7 = 
increasing 

decarbonisation 
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1 = 0% 
decarbonisation 

7 = 100% 
decarbonisation 
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Part Two: Continuous residue flows with forest carbon accounting 
under progressive decarbonisation and CCS deployment
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Part Two: Continuous residue flows with forest carbon accounting 
under progressive decarbonisation and CCS deployment



Continuous Flow Results
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Cumulative carbon storage over time
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Dynamic LCA vs Static LCA

Dynamic LCA

Static LCA
Progressive BECCS

Progressive Cascade

Relative impact (tonne CO2-eq.)
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Robustness of BECCS in a Decarbonising World
BECCS value chains can deliver long-term global cooling, even in 
a fully decarbonised economy

The Value of Cascading Wood

Conclusions

Comparison with Unharvested Forests

Methodological and Policy Implications

Creating products first "buys time" for CCS infrastructure via 
temporary carbon storage while providing material substitution

Unharvested forests can provide stronger near-term benefits, 
BECCS eventually outperforms and offers more resilient storage

There is a need to ramp up cascading BECCS infrastructure and to 
adopt Dynamic LCA to accurately value the timing of removals
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Thank you for listening!
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