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Goal1: End 
Poverty

Goal 2: End 
Hunger

Goal 3: ……

Goal 17:

Goal1
1.1 by 2030, eradicate 
extreme poverty 
1.2 by 2030, reduce at 
least by half
1.3 implement nationally 
appropriate social 
1.4 by 2030 …..equal 
rights to economic …
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SDGs Targets Development 
Scenarios

Non-quantifiable 
Targets

Modelling Assessment

Implementation Impacts

SDG Assessment Framework 



SDG 7&13

Bioenergy
• REF
• REF+
• REF++

SDG 
1,2,6,8,9,12,13

Production Systems 
• RESIL
• RESIL+
• RESIL+

Productivity
• REF
• REF30 
• REF50

SDG 6,15,14

Land use change
• REF
• RED
• NFGC+

SDG 15

Biodiversity
• NBIO
• BIO2
• BIO4

SDG 13

Climate Mitigation
• CREF
• CREF10
• CREF50

SDG 2&12 

Diet shifts
• SSP1
• SSP2
• SSP3

Overview of association of storyline domains with SDGs

Quantified development options scenario storylines
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SDG Land System Policies



SDG indicators: Evolution of BAU2030

Dynamic analysis of BAU and alternatives on seven critical indicators



Enviro. & Food Security Tradeoffs

• Pressurization explains 
divergence from 
expectation (fit)



Can transform land use 
and energy sectors into 

net sink with CCS 
starting from 25% eff.

Depressurizing Strategies
• Still involve tradeoffs, but 

in an improved range of 
outcomes



Ranking individual policies in 
combination



Ranking individual policies in 
combination



Conclusion

• Superior policy portfolios robustly lead to co-
benefit outcomes

• Trade-offs exist but can be managed
• SCP key SDG to deliver consistent policy 

outcomes



New NETs scenarios



Algal Feedstock
• Livestock can be fed 40% algae 

w/o effect on food palatability 
or animal development

• Biomass yields of up to 150 dry 
tons/ha/year already achieved 
in Netherlands climate

• Foreseeable demand for 25-50 
Mha of algaculture for 
feedstock in 2100

• By targeting least efficient 
feedstocks, algae can free over 
1.5 billion ha of land from feed 
production

• What if we set up short 
rotation coppices on the area?



Can transform land use 
and energy sectors into 

net sink with CCS 
starting from 25% eff.

BE production has 
limited impact without 

additional emissions 
scrubbing

Algae Impact Assessment



Algae+CCS leads to 
declining atmospheric 

carbon without adverse 
land use costs  

Algae Impact Assessment



Algae Impact Assessment

Algae-fueled biofuel 
production can avoid          

> 2C warming and 
precipitate a return to 

preind. temps.



Primary Energy Production - BAU



Conclusion

• Plan Bing: Need for radically transformative 
technologies

• Algae and iBECCS technologically ready, but 
not yet competitive

• Large scale co-benefits
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