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GHG emissions in 1.5°C (and 2) pathways

Source: IPCC SR1.5, Figure SPM.3a



• All sectors need to go 
to zero eventually

• Flexibility across 
sectors

• Peaking of transport 
emissions delayed due 
to service demand 
increase

Historical emissions 
(2017) incl. uncertainty

Speed of decarbonization by sector: 2°C

Source: Reanalysis IAMC SR1.5 Scenario Explorer, https://data.ene.iiasa.ac.at/iamc-1.5c-explorer/

https://data.ene.iiasa.ac.at/iamc-1.5c-explorer/
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Transport low-carbon energy carriers: 2°C
• No consensus on low-

carbon energy carrier
• Different timing of 

deployment (biofuel > 
electricity > hydrogen)

• Competition for 
energy across demand 
sectors matters – in 
particular for biofuels

Source: Reanalysis IAMC SR1.5 Scenario Explorer, https://data.ene.iiasa.ac.at/iamc-1.5c-explorer/

https://data.ene.iiasa.ac.at/iamc-1.5c-explorer/


Demand for biomass in low-carbon economy
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Source: Daioglou et al. 2020, Figure 1

No consensus about biomass use
in 2°C pathways …



… but some insights

(A) 
Low transport 
electrification

 
  

Source: McCollum et al. 2014, Figure 3

Low transport 
electrification 
in 2°C pathway 
(2050)

Presenter
Presentation Notes
As discussed previously, the 450 FullTech ET5% attempts to represent the continued dominance of conventional liquid-based fuel delivery infrastructures for vehicles; thus, biomass becomes highly valued as a source for low, or even negative-, carbon biofuels. These biofuels are directed almost entirely to the transport sector for final use. What biomass remains is consumed directly in the industrial sector, particularly as a feedstock for generating high-temperature heat and in applications where carbonaceous fuels are difficult to substitute (e.g., primary steel production), thereby replacing coal and natural gas. 
The 450 FullTech ET75% is far more optimistic regarding the penetration of electric vehicles and their requisite recharging infrastructure; hence, the situation with biomass looks quite different. Thanks to the lower demand for biofuels in the transport sector (though still necessary for certain applications: aviation, marine, heavy-duty trucking), the industrial sector becomes the main recipient of biomass-derived energy carriers. Specifically, direct use of biomass in industry scales up considerably, and the sector starts to make greater use of biofuels, a trend that accelerates quickly after 2050 (not shown in Figure 3; see further discussion below). In contrast, neither this scenario nor the low transport electrification variant (450 FullTech ET5%) sees a measurable amount of biomass-derived energy carriers directed toward the residential and commercial sector. Electricity and heat become the preferred carriers in this sector in a carbon-constrained world, though producing them does not appear to be the most optimal use of biomass when considering the competing demands for this valuable resource in other parts of the system.



… but some insights

 
  

(B) 
High transport 
electrification

 
  

 
  

Source: McCollum et al. 2014, Figure 3

High transport 
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in 2°C pathway 
(2050)



Final Remarks

• Pathways literature indicates wide range of decarbonization 
routes of transport sector under ambitious climate targets –
including fuel switching, demand management, business models, 
etc. 

• Competition for (sustainable) biomass with other sectors (energy 
and non-energy)

• Not only performance of measures within sector, but also 
interaction with other sectors important for their evaluation

• Reduced reliance on biofuels in transport, and the LDV sector in 
particular, enables low-carbon system transformation
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