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Long-Distance Trucking 1:00-1:50 pm

Public Comment 3 1:50-2:05 pm

Aviation 2:05-2:45 pm

Public Comment 4 2:45-3:00 pm

Maritime 3:00-3:45 pm

Public Comment 5 & General Public Comments 3:45-4:30 pm

Wrap Up 4:30-4:45 pm
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Long-Distance Trucking
Dave Schaller sNorth American Council for Freight Efficiency

Jessie Lund sCALSTART
Edmond Young sToyota

(speaker order may vary)
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North American Council for Freight Efficiency 
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Long Haul Trucking Path to Zero Emissions

Dave Schaller

September 2022



MD & HD Industry Segments

June 2021 6

Long Haul (Sleeper Tractors)
Total Population: 1,200,000
Miles: 600/day 100K/year

Vocational Class 8 
ό/ƻƴǎǘǊǳŎǘƛƻƴΣ ǿŀǎǘŜΣ ŘǳƳǇΧύ

Total Population: 800,000
Miles:300/day 65K/year

Regional Haul (Day cabs & 
some sleepers)

Total Population: 800,000
Miles: 450/day 80K/year

MD Delivery (Box trucks & step 
vans)

Total Population: 1,900,000
Miles:125/day 25K/year

MD Work Trucks (Dump, stake, 
ǎŜǊǾƛŎŜΣ ǿŀǎǘŜΧύ

Total Population: 470,000
Miles: 125/day 25K/year

Yard Tractors (holsers, 
ǎƘǳǘǘƭŜǎΧύ

Total Population: 35,000
Miles: 10-20/day @ 10 MPH 

School Bus (yellow or white)
Total Population: 480,000
Miles: ??/day 12K/year

Transit Bus (public 
transportation)

Total Population: 150,000
Miles: ??/day 35K/year

Electrification Time Frame

Market
Size

Expeditors Class 5-8 
όa5 ϧ I5 ǊǳǎƘ ŘŜƭƛǾŜǊƛŜǎΧύ

Total Population: 25,000
Miles:500/day 90K/year
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Pathways to HD Truck Charging

7

1) Fleet Depot Based 2) Opportunity Charging
{ǘƻǊŜǎΣ tƻǊǘǎΣ ²ŀǊŜƘƻǳǎŜǎΧ

3) Shared Card Lock Locations

4) Truck Stops 5) Toll Road Rest Areas 6) Interstate Rest Areas

7) Wireless Charging (parked and/or in motion)
8) Mobile Roadside Charging (emergencies & service calls) 7September 2022



ZEV Long Haul Challenges

August 2022 8

ÅBattery and Range
Å/ƻǎǘΣ ǎƛȊŜΣ ǿŜƛƎƘǘΣ ǊŀƴƎŜΣ ǊŀǘŜ ƻŦ ǊŜŎƘŀǊƎƛƴƎΧ

ÅCharging Infrastructure
Å[ƻŎŀǘƛƻƴǎΣ ƭŜƎŀƭ ƭƛƳƛǘŀǘƛƻƴǎΣ ƳŀƛƴǘŜƴŀƴŎŜΧ

ÅHydrogen Infrastructure
ÅSimply not there yet

ÅSmall molecule that leaks and is corrosive

ÅHydrogen storage on truck
Å5ŜƴǎƛǘȅΣ ǊŜŦƛƭƭ ǘƛƳŜΣ ǘŀƴƪ ǎƛȊŜΧ

ÅBoth Battery Electric and Hydrogen will require significantly more 
power from the grid



Long Haul
7 Fleets

10.1 MPG

Regional Haul
10 Fleets
8.3 MPG

All BEVs
13 Fleets

New metrics!

March 2022

Run on Less by NACFE
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https://runonless.com/regional-report
https://runonless.com/2017


Run on Less ïElectric Participants

March 2022 10



RoLïE Reports

January 12, 2022
Review Of Complete 
Demonstration:
Electric Trucks Have 
Arrived

4 Market Segment Fact Sheets

March 6, 2022
The Use Case For 
TERMINAL TRACTORS

April 11, 2022
The Use Case For 
VANS & STEP VANS

May 5, 2022
The Use Case For
REGIONAL HAUL
TRACTORS

July 2022 11

June 28, 2022
The Use Case For
MEDIUM DUTY 
BOX TRUCKS

https://nacfe.org/run-on-less-electric-report/
https://nacfe.org/run-on-less-electric-report/
https://nacfe.org/terminal-tractors/
https://nacfe.org/vans-step-vans/
https://nacfe.org/heavy-duty-regional-haul-tractors/
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Short Regional Haul

November 2021
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Regional Haul (Mostly)

November 2021



Some CBEVs: ñRange Extendedò

Several OEMs and suppliers are working on 
hydrogen fuel cell powered electric trucks

Iȅƭƛƛƻƴ άIȅǇŜǊǘǊǳŎƪέ ƛǎ ōŜƛƴƎ ŎŀƭƭŜŘ 9w·Υ 9ƭŜŎǘǊƛŎ 
Range Extender and runs on CNG or RNG

CNG Infrastructure
From DOE Alt Fuels Data Center
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Hydrogen & Battery Electric Trucks
Both Competitors ANDTeammates
Hydrogen Fuel Cell Trucks Truck Subsystem Battery Electric Trucks

Yes (but less) Rechargeable Batteries Yes

Yes Electric Drive Motors Yes

Yes High Power Cables Yes

Yes Software Management Yes

Yes Regenerative Braking Yes

Yes Hydrogen Fuel Cell --

Yes Hydrogen Fuel Tank --

Hydrogen Station Refueling Electric Charging Station

Large Electricity Consumption Large

June 2021 15



Hydrogen Fuel Cell Trucks

Current Status
ÅSeveral trucks under fleet test
ÅOthers under OEM development
ÅBoth Compressed & Liquid Hydrogen 

trucks planned

June 2021 16
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Guidance on Hydrogen
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Alternative Fuels 
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DieselGasoline

Liquid 
Propane

CNG LNG

Battery 
Electric

Renewable 
Diesel

Renewable 
Natural Gas

CNG & BEV 
Hybrid

Diesel & BEV 
Hybrid

Hydrogen 
Injection 

into Diesel

LP Injection 
into Diesel

Compressed 
Hydrogen

DME

Methanol
Blends

Bio-Diesel

GASEOUS FUELS

TRADITIONAL PETROLEUMS
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HYDROGEN

Solar 
Charging
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BEV Hybrid
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Liquid 
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September 2021



2019 Annual Fleet Fuel Study

https://nacfe.org/annual-fleet-fuel-studies/

September 2021

https://nacfe.org/annual-fleet-fuel-studies/


Commercial Electric Vehicle Market
Impacting Factors

ÅBetter Total Cost of 
Ownership

ÅDecreasing Battery 
Costs

ÅGrowing Customer 
Demand

ÅRegulatory Pressures

November 2021
20

Projections by ACT Research 2021
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[ŜǘΩǎ {ǘŀȅ /ƻƴƴŜŎǘŜŘΧ
Χ !ƴŘ ŎƘŀǊƎŜŘ ǳǇΗ

NACFE(& Spanish: NACFE LATAM)

NACFE

@NACFE_Freight & @RunOnLess

NACFE

CCS1 CHAdeMO J1772CCS2 MCSor CharIN NACFE.org

RunOnLess.com

Dave Schaller

David.Schaller@NACFE.org

260-602-5713

https://www.linkedin.com/groups/2892512/
https://www.linkedin.com/groups/12553768/
https://www.facebook.com/TruckingEfficiency
https://twitter.com/NACFE_Freight
https://twitter.com/runonless
https://www.bing.com/videos/search?wlsso=1&wlexpsignin=1&q=vimeo+nacfe&qft=+filterui:msite-vimeo.com&FORM=VRFLTR
https://nacfe.org/
https://runonless.com/
mailto:David.Schaller@NACFE.org


CALSTART

22



Decarbonization of Long-Distance 
Trucking
Jessie Lund, CALSTART
September 1, 2022
CES Technical Meeting 1
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WHO ARE WE?
ÅCALSTARTis an internationally 

recognized clean transportation 
technology consortium, with 300+ 
members, all dedicated to the growth 
of the clean transportation industry.

ÅFounded in 1992, we work with our 
member companies and agencies to 
build a high-tech clean transportation 
industry that creates jobs, cuts air 
pollution and oil imports, and curbs 
climate change. 
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CALSTART MEMBERSHIP

Our 300+ members 
include manufacturers, 
suppliers, fleets, 
technology firms, 
academic institutions, 
government agencies, 
NGOs, power companies, 
fuel providers, & more
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Ĉn!ëʴâ EÜrćr±f ėNÜ¹-EMISSION TRUCKS?

ÅSustainability goals
ÅPublic health 

(esp. DACs & drivers)
ÅAir quality
ÅClimate crisis
ÅPerformance
ÅTCO
ÅNoise
ÅRegulation (ACT & ACF)

Source: Curve Ahead: The Future of Commercial Fleet Electrification 
(GreenBiz& UPS)
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Ĉn!ëʴâ EÜrćr±f ėNÜ¹-EMISSION M/HDVS?

17 states + DC have committed 
ǘƻ άƳŀƪŜ ǎŀƭŜǎ ƻŦ ŀƭƭ ƴŜǿ 
medium- and heavy-duty 
vehicles in [their] jurisdictions 
zero emission vehicles by no 
ƭŀǘŜǊ ǘƘŀƴ нлрлέ όǿƛǘƘ ŀƴ 
interim goal of 30% sales by 
2030).

The signatories represent 
roughly half the U.S. economy. 
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MODEL AVAILABILITY IN THE UNITED STATES (2019-2023)

Source: ZETI



CURRENT DEPLOYMENTS OF ZERO EMISSION MDHD TRUCKS (AND OFF-ROAD YARD TRACTORS)

29

1,215 Zero Emission Trucks (ZETs) Deployed and 
Operating in US as of late 2021
- Medium Duty:   ~75%
- Yard Tractors:~20%
- HD Trucks:  ~4%

~738 ZETs are in CA (~60% of total US)

Nationally:
~67% of ZET deployments were from upfitters    
(Motiv, Lightning eMotors, SEA, etc)
Ϥмо҈ ōȅ Ψ½9¢ ƻƴƭȅΩ mfgs(BYD, Orange EV)
~20% by conventional mfgs(Daimler, Volvo, 
Navistar, PACCAR, etc)

From CALSTART Report:  Zeroing in on Zero-Emission Trucks - The Advanced Technology Truck Index : A U.S. ZET Inventory Report (Jan. 2022)
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M/HD ZET MARKET

Source: ZETI
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¯!±Ď ćNnr?§Nâʴ EñëĎ ?Ď?§Nâ !ÜN ÜN!EĎ d¹Ü N§N?ëÜrdr?!ër¹± ë¹E!Ď

Source: VIUS

Note: Important to consider daily mileage and dwell time available for charging
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CHALLENGES FOR LONG-HAUL

ÅDuty cycle (battery size, weight, range, cost, refill 
time)

ÅCharging/refueling infrastructure (access, high 
power, grid capacity, price, real estate, permitting)

ÅUtility rates (demand charges, TOU, etc.)

ÅWorkforce availability (service networks, 
technicians)
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BEACHHEADS

Source: CALSTART
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GLOBAL MOU

The first 

international 

agreement on 

zero-emissions 

trucks and 

buses

Austria Canada Chile Denmark Finland Luxembourg Netherlands

Norway Scotland United Kingdom Uruguay

New Zealand

TurkeySwitzerland WalesPortugal

Share of new 

MHDVs that are 

zero emissions:

100% by 2040

30% by 2030
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6-STAGE STRATEGY TO ENABLE 100% ZE-MHDVS BY 2040
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LONG-HAUL TRENDS TO WATCH

ÅCharINMegawatt Charging System (MCS) 

ÅLong-haul corridors [West Coast Clean Transit 
Corridor Initiative (WCCTCI), Research Hub for Electric 
Technologies in Truck Applications (RHETTA), etc.]

ÅTesla battery electric semi

ÅHydrogen trucks & infrastructure [drayage pilots, 
DOE/IIJA funding (SuperTruck3 awards - $127 M, 
H2Hubs - $8 B)]



H2 Fuel Cell Trucks:   2021 Saw Acceleration of Interest

Announcements and Demonstration 
Awards from Most Major OEMs:

ÅHyundai (CARB-CEC Drayage Pilot)
ÅNikola TreH2
ÅNavistar (GM)
ÅCummins (Symbio) H2 CEC Demo
ÅVolvo / Daimler
ÅPACCAR (Supertruck3)
ÅDaimler Trucks (Supertruck3)
ÅFord Class 6 (Supertruck3)
ÅGM Class 4-6 (Supertruck3)
ÅHino/Toyota
ÅHyzon










































































































































































































































