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Electric truck sales and sales share by region, 2015-2023
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Mote: Trucks refers to medium- and heavy-duty freight trucks.

Sources: |EA analysis based on country submissions and data from EV Volumes, as well as China EV100, CADA, CCVDA
and |nteract Analysis for sales data for China .
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Available battery electric heavy-duty vehicle models by original equipment
manufacturer headquarters, type of vehicle and release date, 2020-2023
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IEA. CC BY 4.0
Notes: MD = medium-duty; HD = heavy-duty. This figure is based on a continuously updated inventory but may not be fully
comprehensive due to new model announcements and small manufacturers not yet captured in the database. Values for
2020 include models released between 2016 and 2020 inclusive. The database contains coaches, school buses, shuttle
buses, and transit buses, categorised here as "Bus”, which refers to those with more than 25 seats. “MD truck” includes
medium-duty (MD) trucks, MD step vans, and cargo vans with a gross vehicle weight (GVW) of greater than 3.5t but less
than 15 t. "HD truck” includes all freight trucks with a GVW of greater than 15 t. "Specialised truck” includes garbage/refuse
trucks, concrete mixers, and other specialised mobile commercial trucks. Buses with 25 seats or fewer and light commercial
vehicles, which have a GVW of less than 3.5 t, are excluded from this analysis. Vehicles of the same model that appear more
than once in the database, but with small variations in specifications, such as battery capacity, payload or seating, are counted
as one model.

Sources: |EA analysis based on the Global Drive to Zero ZETI tool database.
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Cumulative number of original equipment manufacturers that have released battery
electric medium- and heavy-duty commercial vehicles by location of headquarters,
2020-2023
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IEA. CC BY 4.0

Motes: All original equipment manufacturers with at least one battery electric heavy-duty vehicle model in the database are
included. Buses with 25 seats or fewer and light commercial vehicles, which have a gross vehicle weight of less than 3.5,
are excluded from this analysis.

Sources: |IEA analysis based on the Global Drive to Zero ZETI tool database.
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E—FZLvF YA LD EVEEEE, 2023-2035

Electric vehicle stock by mode and scenario, 2023-2035
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Notes: STEPS = Stated Policies Scenario; APS = Announced Pledges Scenario; NZE = Net Zero Emissions by 2050
Scenario; BEV = battery electric vehicle; PHEV = plug-in hybrid electric vehicle; PLDV = passenger light-duty vehicle; LCV =
light commercial vehicle.
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2030 I 1347 65%. 2035 Tl 95%1C 78 %,

Mol = L > F U A Z & o EV ER5E, 2030 and 2035

Electric vehicle sales by region and scenario, 2030 and 2035
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Note: Regional EV sales projections can be explored in the interactive Global EV Data Explorer.

#: #HugBl o EV IR5e F#liZ. xEE% Global EV Data Explorer CF_3 Z L 8T 3,
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Electric vehicle sales share by mode and scenario, 2030 and 2035
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Notes: 2/3W = two/three-wheeler; LDV = light-duty vehicle; STEPS = Stated Policies Scenario; APS = Announced Pledges
Scenario; NZE = Net Zero Emissions by 2050 Scenario.

i 2/3W = —WgE/=#E; LDV = /NEISERE; STEPS = AKBSEL F U 4; APS =RBAMNK > F U #; NZE
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BREOBRICE O &, tHF /N EV IRFEIL 2030 41T 40%. 2035 4EiC

I1Z 55%IC3ET 3
NEIFEF# (PLDV) &/NVERERE (LCV) &8/ (LDV) 13, 2035 6% T EV (2/3W %[ <)
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Passenger light-duty vehicle stock by powertrain and scenario, 2023-2035
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Notes: STEPS = Stated Policies Scenario; APS = Announced Pledges Scenario; NZE = Net Zero Emissions by 2050
Scenario; ICEV = internal combustion engine vehicle; HEV = hybrid electric vehicle; EV = electric vehicle (including battery
electric and plug-in hybrid electric vehicles); FCEV = fuel cell electric vehicle.
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Electric vehicle sales share by mode and region, 2035
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IEA. CC BY 4.0.

Notes: STEPS = Stated Policies Scenario; APS = Announced Pledges Scenario; NZE = Net Zero Emissions by 2050
Scenario; 2/3Ws = twolthree-wheelers; LDVs = light-duty vehicles; BEV = battery electric vehicle; PHEVY = plug-in hybrid
electric vehicle. See the annex for regional groupings. Regional projected EV sales and sales shares data can be explored

in the interactive Global EV Data Explorer.
i : STEPS = RHALKI S F U 4; APS= RHX/KICF VA, NZE=2050 F Ay b - ¥u -2 Ivvayv- v
F U F; 2/3Ws =2/3 BEL; LDVs = /NBU¥; BEV = Ny 5 J—EV; PHEV = 7574 v »~4 7Y v V.
M X 53 13 B 2 288, g Bl o EV lRGEEE L BT > = 7 FHIl7 — & 1%, 4558 Global EV Data Explorer
THARBZLBTE B,
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KD D& %17 > T b, STEPS & APS Offi /5T, EV NZDIRFEY = 7 1% 2030 £EI 134
35%. 2035 fEiTi% 60% NS %, EV + 7 v 7 OWRGEARIL. 2035 F L Tli> 7 U A & b 10% K
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% OEEPHER FEIZ. Zi - ZRE, AHKED EVLIC 7+ —A X
BETC ) 74 BT 2R Y Y 2 YR HEZ BT 2 EIXE L2 T 5, L L, FRICHELEC KR
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v z—7viticos v — VG, e il VA 2V THO X 6 2RSS REIC R B,

2024 FEDOWFE T, v b - FuEEKCXoTh o INATEY 7t EU BT EZ Ny T —
HLERE I ~DIXEZHHT 2D+ RdDTH Y, 2030 F£F TCOBFFDOE maﬁ%ﬁﬁé&é ic+43
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BUET CltZflid T 2 & IE, EVEIEX Y Ny 7 ) —~OlERRWHEAICH 225, Sy T ) —
BUE L BV QL AREHEILER ., FHEICHEL TB ). A SN T I9A4 F o — v 2 RT3 -0 IcEH
FLOME T 5 2 L DS L ICHBT U ED D 5. HEELER L, KAty 7 ZEREL, =
Z b BHIRS 270 E, C XS AREAEESEECH L, X bic, EVHEMOEERSH EV A
— I —DFEF R A 7854 FEMG L o FEAB BT EICIZ T CIcHo i35 b . Bifike
b7 %720, EV RO R o5 5 IR 3K, L7228 > T, EV HEtl O EPERT) & 5T

BREZERTE G o75H A= —PRKECHHCTZ & &0, EE I EHOMEREN LT
LVRIBH B,

2030 FEIC BT A BMA —H — L HBHEA—H—2BE L 3 3 %(fi EV k58> = 7 & STEPS
BXUOAPS v F V) A icBIF3EMEVEREL =7

Equivalent electric car sales shares targets by battery and car manufacturers, and
electric car sales shares in the Stated Policies and Announced Pledges Scenarios,
2030

200%
Range of OEM declarations
150% — Domestic b?tlery )
manufacturing capacity:
mm Existing and committed
All announcements
100%
02023
50% — — STEPS
]
d - o APS
0% hd e
China Europe United States Japan Global

IEA. CC BY 4.0.

Notes: OEM = original equipment manufacturer; STEPS = Stated Policies Scenario; APS = Announced Pledges Scenario.
OEM pledges cover the European Union and the European Free Trade Association (i.e. Iceland, Liechtenstein, Norway and
Switzerland). Committed refers to plants that have reached a final investment decision and are starting or have already
started construction works. Battery manufacturing capacity refers to the mobility sector only and assumes utilisation factors
of 85%.

Sources: |IEA analysis based on companies announcements and data from Benchmark Mineral Intelligence, Bloomberg New
Energy Finance and EV Volumes.

i OEM=HBHE X — % —, STEPS= ARBEE S F V) A, APS= RHXKI > F VA, OEM B ixRIEA
EMMBEBEERES (TARTFVYF, VeTvvagfv, IArV=—, AL R) A —F5%, BRERE
FHrLd, BRUERERESZIN, BRIFLCEFL TS, ITEHBL W2 THE2ES, &
BEREN I, TV T4 FOLeNRE L, BEESBWZHEEL T2

Hil : K4 DOFFE L Benchmark Mineral Intelligence, Bloomberg New Energy Finance. EV Volumes O 7 —
X icE0 < IEA O34T
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Zero-emission heavy-duty vehicle sales shares implied by original equipment
manufacturer targets and projected in the Stated Policies and Announced Pledges

Scenarios, 2030
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IEA. CC BY 4.0.

Notes: OEM = original equipment manufacturer. OEM pledges cover the European Union and the European Free Trade
Association whose members are |celand, Liechtenstein, Norway and Switzerland. The figure compares OEM targets for
heavy-duty vehicles (HDVs) (which for some OEMs include buses) relative to |IEA projections for zero-emission medium- and
heavy-duty truck sales (including fuel cell electric vehicles). Since annual sales of trucks substantially outnumber sales of
buses, achieving HDV targets will require selling zero-emission trucks, which is currently more challenging than selling
electric buses. The regional average market share in 2030 is calculated by collating announcements that explicitly mention
zero-emission vehicles (ZEV) market shares or ZEV sales by the top 10-25 OEMs in each region. Electric bus and truck
registrations and stock data can be interactively explored via the Global EV Data Explorer.
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Heavy-duty vehicle charger stock and capacity in the Stated Policies and Announced
Pledges Scenarios, 2023-2035
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IEA. CC BY 4.0.

Motes: STEPS = Stated Policies Scenario; APS = Announced Pledges Scenario. Charger stock in 2023 is estimated based
on the number of electric buses and trucks.
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Comparison of selected approaches to heavy-duty truck fleet charging and their effects
on the electricity load of a 1 000-vehicle fleet

Case 1 Case 2

= 100
= 80
60
40

20 - ‘
0

0 6 12 18 24 0 6 12 18 24
Hour Hour
Case 3 - 350 kW Case3-1MW
100
=
= 8
60
40
20
0
0 6 12 18 24 0 6 12 18 24
Hour Hour
ODepot B Destination (loading dock) DEn route

IEA. CC BY 4.0.

Notes: Case 1 represents charging overnight at a depot; Case 2 represents charging during the day at a loading dock in
addition to overnight charging: Cases 3 represent en-route fast charging, for example along highways, in addition to overnight
charging, with power ratings of either 350 kW or 1 MW. The values plotted are based on a simulation of 1 000 trucks over
24 hours using the |IEA Electric Vehicle Charaing and Grid Integration Tool. Fleet behaviour is represented by assuming that
vehicles arrive, stay and depart at different times because of the underlying probabilistic distribution, resulting in a charging
profile that is not fully simultaneous for all vehicles in the fleet. As part of the simulation inputs, it was assumed that each
truck has a battery capacity of 500 kWh, consumes 1.4 kWh/km and travels 300 +/- 50 km per day.
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Impact of different electric truck charging cases on total daily electricity load and net
load in China, the European Union and the United States in the Announced Pledges
Scenario, 2035
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IEA. CC BY 4.0.

Motes: Heating includes space and water heating. Buildings excludes heating and cooling for buildings, which are shown
separately; it includes power demand for cooking, lighting and appliances. Net load is defined as the electricity demand minus
solar PV and wind generation.
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Average early-evening electricity system flexibility needs relative to a case of
exclusively overnight charging at depot (Case 1) in selected regions in the Announced
Pledges Scenario, 2035
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EA. CCBY 4.0

Note: The short-term system flexibility needs are computed as the average hourly net load increases in a three-hour period
starting at 17:00.
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Average electric truck charging contribution to early-evening electricity peak load by
region and charging case in selected regions in the Announced Pledges Scenario, 2035
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Mote: The early evening is considered to be a three-hour period starting at 17:00.
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Percentage point difference in average power line utilisation by heavy-duty vehicle
charging case at 50% and 90% electric truck share, compared with no electric truck
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IEA. CC BY 4.0

Notes: The average line utilisation rates are calculated considering each line's capacity utilisation rate and its length (in
kilometres) relative to the total grid length. The values shown in the chart represent percentage point differences of each
HDV charging case compared with a case without any electric truck charging in the simulated grid. Slightly lower network
utilisation rates at times can be explained due to electric truck charging absorbing some of the generation of local power
plants, which reduces the power flows through lines.

Source: Analysis by RWTH Aachen University.
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Net avoided well-to-wheel greenhouse gas emissions from EV deployment, and share
of avoided emissions by mode, 2023-2035

Net avoided WTW GHG emissions by scenario
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Motes: STEPS = Stated Policies Scenario, APS = Announced Pledges Scenario; NZE = Net Zero Emissions by 2050
Scenaro; LDVs = light-duty vehicles: 2/3Ws = twofthree-wheelers, WTW = well-to-wheel. Met avoided GHG emissions are
calculated as the total emissions from electricity generation, transmission and distribution and the negative emiszions (i.e.
avoided) that the equivalent internal combustion engine {ICE) fleet would have emitted (both upstream and at the tailpipe) if
running on fossil fuels. Projections include fuel economy improvements of ICE and electric vehicles, as well as the growing

zhare of renewable electricity generation, as described in the World Energy Outlook 2023

#: STEPS = AR BK > F Y 4 Stated Policies Scenario, APS =R/ #J > 7+ U 7+ Announced Pledges
Scenario; NZE = 2050 £ v b ¥ v x I v ¥ 3 ¥ ¥+ U F Net Zero Emissions by 2050 Scenario; LDVs =
X R H light-duty vehicles; 2/3Ws = 2§ + 3 BiE two/three-wheelers; WTW = HF 2> & Bl ¥ © well-to-

wheel.
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Comparison of global average medium-car lifecycle emissions by powertrain in the
Stated Policies and Announced Pledges Scenarios, 2023-2035
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EA.CCBY 4.0
Notes: ICEV = internal combustion engine vehicle; HEV = hybrid electric vehicle; PHEV = plug-in hybrid electric vehicle; BEV
= battery electric vehicle. “Grid decarbonisation impact” refers to the effect of electricity emissions intensity improvements
over the lifetime of the vehicle. The years 2023 and 2035 refer to the first year of use of the vehicle. For further details on the
assumptions behind this lifecycle analysis, please see annex B. The impact of varying assumptions will be available to
explore, with illustrative regional insights, through an upcoming online lifecycle analysis (LCA) tool to be made available on
the IEA website.
Sources: IEA analysis based on the Global Energy and Climate Model, IFP, GREET, EV Volumes, Dai et al., Degen et al.,
Frith et al..
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Hi#t : Global Energy and Climate Model, IFP, GREET, EV Volumes, Daietal., Degen etal., Frith et al.
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Lifecycle emissions of a medium-sized car by powertrain relative to a gasoline internal
combustion engine car by region in the Stated Policies Scenario, 2023
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EA. CCBY 4.0
Notes: ICEV = internal combustion engine vehicle; HEV = hybrid electric vehicle; PHEV = plug-in hybrid electric vehicle; BEV
= battery electric vehicle. The year 2023 refers to the first year of use of the vehicle. See annex B for full technical
assumptions. Additional regional results and the impact of varying assumptions will be available to explore through an
upcoming online lifecycle analysis (LCA) tool to be made available on the IEA website.

Sources: IEA analysis based on the Global Energy and Climate Model, IFP, GREET, EV Volumes, Dai et al., Degen et al.,
Frith et al..
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Hi 8t : Global Energy and Climate Model, IFP, GREET, EV Volumes, Daietal., Degenetal., Frithetal.iC
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Battery pack lifecycle emissions by chemistry in the Announced Pledges Scenario,
2023-2035
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Notes: LFP = lithium iron phosphate; NMCB811 = lithium nickel manganese cobalt oxide. AM = active material, including both
cathode and anode (graphite). Battery manufacturing refers to cell and pack manufacturing. End-of-life options other than
recycling are excluded from the analysis, and emissions associated with the transport of materials (which are expected to be
low) are not considered. ‘Others’ refers to emissions associated with other battery pack components like electronics and
coolant. See annex B for full assumptions.

Sources: |EA analysis based on data from GREET, EV Volumes, Dai et al., Degen et al.. Frith et al., and IEA emissions
factors.
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Hi# : GREET, EV Volumes, Dai et al., Degen et al., Frith et al. ® 7 — % ¥ X I’ [EA O HFHZ¥c E o IEA
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