
INTRODUCTION

MODEL PROJECTIONS AND ASSUMPTIONS 

David B. Layzell, PhD, FRSC
Principal, The Transition Accelerator
Director, CESAR, U Calgary

RESULTS & DISCUSSION

ACKNOWLEDGEMENTS

Transitioning Heavy Duty Trucking in Alberta
B. Estimating the Cost and Source of Funds

Zachary Redick, BSc
Graduate Student, Dept. Civil Engineering,
University of Calgary

The Transition 
Accelerator

Alex de Barros, PhD
Professor, Dept. Civil Engineering, 
University of Calgary

Graduate student funding to ZR for this work was 
provided by:

Ø The AZETEC Project through CESAR at the 
university of Calgary,

Ø NSERC through the Integrated infrastructure 
for Sustainable Cities (IISC)  project at the 
University of Calgary,

Ø Research funding from the Transition 
Accelerator and NSERC to DL and AB, 
respectively

NOTE:
qFuel costs components

q These values from the BAU and 
NZ Scenario for long haul HD 
vehicles in Alberta (95% of 
vehicles sales by 2040) in the first 
study of this series [1]

A previous study in this series [1] used historical data on Alberta’s heavy duty (HD, Class 8, 15+ t 
gross vehicle weight) road freight sector to project the magnitude of the changes needed for 95% 
of new vehicle sales to be zero-emission by 2040. Hydrogen (H2) fuel cell electric vehicles (FCEVs)

This study provides a preliminary 
incremental cost estimate (compared to 
Business as Usual (BAU) associated with 
the transitioning Alberta’s long haul HD 
trucks to H2 FCEVs while exploring 
possible sources of the necessary funds.

Figure 1.  Value Chains for Diesel & Hydrogen  
were assessed to have the most promise 
for zero emission long distant, HD trucks  
but they require the creation of an entirely 
new H2 value chain as summarized in 
Figure 1. 
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qTotal Cost of Ownership (TCO, 
$/km) for HD truck operations 
(other than fuel and vehicle costs) 
from literature

qVehicle cost estimates

qTotal Cost of Ownership 
(TCO) for Vehicles

qTotal Cost of Ownership 
(TCO) for Fuels

Figure 2. 
Total Cost of 
Ownership

(C$/km)

BAU 
Scenario

Net-Zero (NZ) 
Scenario

Diesel-ICEV Diesel-ICEV H2-FCEV

Figure 3. 
Alberta’s HD 

Freight Sector 
Investment 

NOTE:

q In a Net-Zero Future, the declining demand for diesel 
is projected to reduce diesel price, but… 

q …the TCO for FCEVs is projected to be much higher 
than that for ICEV due to higher fuel, vehicle and 
insurance costs, but these should decline with time and 
reach cost parity by late 2030s.

When the Results from Figure 2 were combined with the 
NZ Scenario projection (Poster 1 and Table 2)…

q …The total cost to the freight sector is higher than BAU 
over the next 10 years, but  

q …is then projected to decline to be less than BAU

Figure 4. 
The cost 

differential:

NZ minus BAU Scenarios
q These are real costs 

that cannot be 
passed to sector

q Benefit unlikely to be 
realized (e.g. gas tax 
replacement)

H2

Figure 5. 
The Cumulative  

Incremental 
Cost

Figure 6. 
The GHG 

Benefit of the 
NZ Scenario 

q The cost of abating 
GHGs in the NZ scenario 
is initially very high…

q …but it declines to only 
$26/t CO2 by 2050

q Between 2025 and 
2040, the incremental 
cost of the transition 
accounts for only 21% 
of carbon taxes paid by 
the sector in the NZ 
scenario.

q The incremental cost of the NZ scenario 
in Alberta is projected to be $4B.

Figure 7. Abatement cost

Figure 8. 
Comparison of 

incremental cost 
with C tax income 
from HD Diesel 
ICEV in Alberta

What could be a potential source of revenue to 
pay for the incremental cost of transition?

[1] Redick Z, Layzell, DB, de Barros, A  2024.  Transitioning Heavy Duty Trucking in Alberta:  A. Magnitude 
of the Challenge (Poster presentation)  


