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INTRODUCTION RESULTS & DISCUSSION
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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 (H;) fuel cell electric vehicles (FCEVs)

were assessed to have the most promise
for zero emission long distant, HD trucks
but they require the creation of an entirely

Figure 1. Value Chains for Diesel & Hydrogen
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Business as Usual (BAU) associated with
the transitioning Alberta’s long haul HD
trucks to H, FCEVs while exploring
possible sources of the necessary funds.
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MODEL PROJECTIONS AND ASSUMPTIONS

(other than fuel and vehicle costs)

from literature

r O 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]
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he] A. BAU Diesel ICEVs Units 2025 2030 2035 2040 2045 2050
c 1 Annual LH ICEV sales 000s VehiclesiYear 539 576 620 665 7.12 7.64
© 2 Total registered LH IGEVa by year 000:Vehicles 969 104 111 119 128 137
3 Total annual VKT driven by LH ICEVs BillonVKT/Year 109 116 125 134 143 154
El_ 5 [ i o
D2 @ |8 oo 0.287
< @ | Annualfuel demand per LHICEV. LiVehicle/Year 2
Qlag B |7 Avnuel it cese st cemand GU¥ear 311 334 358 383 411 440
— 8 Annual 120 129 188 148 159 170
[} 9 Taipipe GHG emissions per litre of diesel g CO/L 2689
S 10 Total annual taipipe GHG emissions MiCOVear 837 597 962 103 110 118
R
11 Annual LH ICEV sales 000s Vehiclesiear 533 507 235 033 003 0.003
N o5 12 Total registered LH IGEVs by year 000sVehicles 968 102 976 782 542 314
13 Total annual VKT driven by LH ICEV: Billon VKT/Year 108 113 989 6.14 286 1.07
o4 R TS e 2
o= 15 Annual fuel demand per LH ICEV. 000s LehYear 321 317 200 225 151 981
Ol 16 Annual LH diesel fusl demand. GU¥ear 310 323 284 176 082 031
ﬂ =N 17 Annual LH diesel enerey demand Gl Diesel/Year 120 125 109 679 316 119
L |Z 2| |18 toulamuatLHGEV ioipe 6HG emissions 1100 Year 835 869 7.62 473 220 083
0|35
> [ 2 < | [t Annual tHrcevastes 000s Vehicles/Year 0.06 071 385 631 7.09 7.63
D D | |20 Total registered LH FCEVs by year 000sVehicles 0.3 185 137 411 737 106
TN Q| [t Totat amnaat vt arven oy L e BilionVKTYear  0.03 0.5 258 7.24 115 143
@ |5 P | |2 amsatverpesrer 000sVKTINeh.Mear 198 193 189 176 156 135
P 23 Daily hycrogen ful demand 000stH;/Day  0.005 0.06 047 132 209 260
[&] =z 24 Annual hydrogen energy demand PhagHafYear 024 336 243 680 108 134
to) 25 Eficiency of Hydrogen use & Hafkm
= 26 1, delivered per new station TonsHDay 200 400 800 140 160 160
o 27 Gapacity factor of new stations % Capacity  40% 55% 70% 80% 0% 80%
fud 28 Annual new uelling stations NewStatons 6 11 23 16 10 7
o 20 TotalStations 6 40 134 231 295 33
NN 1 BAU DieselICEVS
5 & |1 cuvontaradioniordieselretalprice $0.20 $0.20 $0.20 $0.20 $0.20
0Nl o ‘z Total BAU cost of diesel fuel S $165 $185 $185 $185 $1.85 $185
O | @ 5 |3 Homenecostordieset Skm  $0.47 $053 $0.53 S0.53 $0.53 5053
o = O [ 4 Kilometre cost of amortized truck capital expenditure $/km $0.2:
© B. Net-Zero Diesel ICEVs Units 20252030 2035 2040 2045 2050
()] O 5 Carbon tax add-on for diesel retail price. SL_$0.00 $0.20 $0.20 $020 $0.20 $0.207
- kel ‘e Total NZ cost of diesel fuel S $165 $185 $170 $140 $140 $1.40
O 4 = | |7 Kiomee costofdiesel Skm $047 5053 5049 5040 040 S040| |
M DN T o kometecosotamonzeduckcaptatependius__sin 50.24
(ol O N IR C.Net-zero Hydrogen FCEVS Units 20252030 2035 2040 2045 2050
o O | ['9 Total cost of delivered H, fuel $ikgH, $22.00 $14.00 $9.00 §7.50 $6.25 $6.00|"]
O | 10 kilometre cost of hydrogen fuel S/km  $145 $0.93 $0.60 5050 $0.41 $0.40| )
11 Kilometre costof amortzed truck capital xpenciture  Skm  $071 $055 $0.33 50.24 $0.24 $0.24
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Q In a Net-Zero Future, the declining demand for diesel
is projected to reduce diesel price, but...
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Figure 2.
Total Cost of — ——— ...the TCO for FCEVs is projected to be much higher

ownership | Vehide s S —, _than that for ICEV due to higher fuel, v_ehiclg an_d
o Administration insurance costs, but these should decline with time and
(C$/km) reach cost parity by late 2030s.
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B. NZ Scenario

When the Results from Figure 2 were combined with the

NZ Scenario projection (Poster 1 and Table 2)...
A. BAU Scenario

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

Figure 3.
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What could be a potential source of revenue to
pay for the incremental cost of transition?

Figure 8.
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[1] Redick Z, Layzell, DB, de Barros, A 2024. Transitioning Heavy Duty Trucking in Alberta: A. Magnitude
of the Challenge (Poster presentation)



