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• Systematic evaluation of all aspects of  
a vehicle’s life and its associated impacts  
(cradle-to-grave).  

o Energy cycle (well-to-wheel/wake/wing) 
o Fuel or electricity production and distribution 

o Vehicle operation and maintenance 

o Vehicle cycle 
o Vehicle manufacturing 

o Disposal and recycling 

• Several impacts  GHG (our studies) 

Life Cycle Assessment (LCA)
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• Four elements of study design to ensure reliable and robust results: 

 
 

o robust LCA/mode shift data for Australian transport limited 

o demonstrate Australian emission tools 

 
o modelling framework where results can be rapidly updated. 

Life Cycle Assessment (LCA)

country-specific

wide scope

mode-specific

time-dynamic

Statistical modelling

 

 

 

• Include 
uncertainty/variability 
in inputs + reflect them 
in the outputs. 
o plausible range 

o robustness 

o sensitivity. 

wide scope

time dynamic
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Examples what is considered in the LCA

• Lifetime mileage and service hours. 

• Emission intensity (upstream): 
o Electricity production 

o Hydrogen production 

o Fossil fuel production. 

• Vehicle specs  
 Variability in BAT/FCL mass (tare mass). 

• Durability batteries and fuel cell systems. 

• Average payload. 

• Losses (battery charging, H2 leakage, grid losses, etc.). 

• Real-world fuel/electricity consumption pkm 
 (tare mass, year of assessment, …).  

• Internal dependencies. 

country-specific

wide scope

mode-specific

time-dynamic

LCA results Australian trucks

• Three truck classes  
( 12, 12-25, > 25 t GVM/GCM). 

 

 
 

• 2019 lifecycle GHG emissions:  
o Diesel  ~ BEV ( 25 t) 

o BEV ~ 75% higher (> 25t) 

o FCV ~ 50% higher (> 25 t). 

• Decarbonised situation: 

oBE truck performs best 

oBEV 75 – 85% reduction 

o FCV 50 – 70% reduction 

oBEV ~ 45 – 50% reduction FCV. 

 

2019 2050
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• Vehicle cycle 
o 1-5% (ICEV) 

o 5-25% (EV) 

o disposal/recycling < 1%. 

LCA results Australian trucks

• Energy cycle 
o 75-99% of lifecycle 

emissions 

o operational emissions 
dominate lifecycle 
emissions, 50-85%. 

Comparison to international studies

• Results ~ align with IPCC 
lifecycle emissions for 
freight trucks. 

•      : low emission intensity 
heavy articulated trucks. 

•          : wider range 
hydrogen trucks 
 elevated uncertainty 
 they can produce the 
highest emission intensity. 
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Open access papers

2022 2024

Australian mode shift research study

country-specific

mode-specific

wide scope

time dynamic

Freight train (diesel or electric)

Passenger vehicle (cars, SUVs) 
+ power-train technology mix

High-speed train

Long-haul truck (B-Double) + 
power-train technology mix

Narrow-body single-aisle 
aircraft (A320/B737)

Bulk carrier (45/75 kt DWT) or 
container ship (2700/4500 TEU)
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Mode + country specific modelling

Road Sea

Air Rail

Intermodal comparison passenger transport

• E-rail deep and 
robust GHG 
emission 
reductions. 

• Shipping low but 
more variable/ 
uncertain. 

• Different 
decarbonisation 
trajectories 
 cumulative 
emissions. 

Note: aircraft not included 
 far outside GHG scale 
(up to a factor 100).
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Open access papers

https://www.transport-e-research.com/publications
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Thank you for your time. 

 
robin.smit@transport-e-research.com 
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