REPORT

ELECTRIC TRUCKS HAVE ARRIVED:

The Use Case for

VANS & STEP VANS

ABSTRACT This report contains
information and findings on the three
battery electric vans and step vans
that took part in NACFE’s Run on
Less – Electric (RoL-E) commercial
battery electric vehicle production
vehicle demonstration. Collectively,
the duty cycles for these vans and
step vans were highly representative
of the overall market segment.

REPORT

The event included a total of 13
fleets and 13 vehicle models from
13 manufacturers located in eight
states or provinces in the US and
Canada. However, this report is only
focusing on the battery electric vans
and step vans segment of the market
— a market NACFE believes is 100%
electrifiable.
If 100% of the vans and step vans in
the US and Canada were electrified,
it would require approximately
12,457 gWh of electricity for charging
and result in the avoidance of
7,681,707 MT CO2e annually. (e
equals carbon dioxide equivalent.)
The Run took place from September
2 through September 19, 2021,
with continuous tracking of vehicle
parameters of the vehicles via a
Geotab device.

“As recently as five
years ago, I would have
questioned the feasibility
of electrifying North
American van and step
van fleets. The transition to cost parity
happened quicker than most of us
expected, and I’m as surprised as many
to announce today that the electric
market has arrived.”
— Mike Roeth, NACFE Executive Director
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Some of the vehicle-manufacturer pairings that participated in Run on Less – Electric are part of California Climate Investments,
a statewide initiative that puts billions of cap-and-trade dollars to work reducing greenhouse gas emissions, strengthening the
economy, and improving public health and the environment — particularly in disadvantaged communities.
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ABOUT US

ABOUT RUN ON LESS BY NACFE
Run on Less 2017 was a first-of-its-kind fuel efficiency roadshow that proved 10 MPG is possible with various
combinations of commercially available technologies. Seven participating fleets hauled real freight on real routes
during the three-week run across North America.
Run on Less Regional was conducted in October of 2019. Ten participating fleets demonstrated a variety of
commercially available freight efficiency technologies in the three-week cross-country roadshow, proving that 8.3.
MPG is possible in regional haul.
Run on Less – Electric was the first NACFE demonstration to focus on electric vehicles. Thirteen fleet-OEM pairs in
the US and Canada participated in the three-week long event. If all US and Canadian medium- and heavy-duty trucks
in the market segments — vans and step vans, medium-duty box trucks, terminal tractors and heavy-duty regional
haul — studied in the Run became electric, about 100 million metric tons of CO2 would be saved from entering the
atmosphere. Visit runonless.com or follow us on Twitter @RunOnLess.

NORTH AMERICAN COUNCIL FOR FREIGHT EFFICIENCY

ABOUT NACFE
The North American Council for Freight Efficiency (NACFE) works to drive the development and adoption of efficiency
enhancing, environmentally beneficial, and cost-effective technologies, services, and operational practices in the
movement of goods across North America. NACFE provides independent, unbiased research, including Confidence
Reports on available technologies and Guidance Reports on emerging ones, which highlight the benefits and
consequences of each, and deliver decision-making tools for fleets, manufacturers, and others. NACFE partners
with RMI on a variety of projects including the Run on Less demonstration series, electric trucks, emissions reductions,
and low-carbon supply chains. Visit NACFE.org or follow us on Twitter @NACFE_Freight.

ABOUT RMI
RMI is an independent nonprofit founded in 1982 that transforms global energy systems through market-driven
solutions to align with a 1.5°C future and secure a clean, prosperous, zero-carbon future for all. We work in the world’s
most critical geographies and engage businesses, policymakers, communities, and NGOs to identify and scale energy
system interventions that will cut greenhouse gas emissions at least 50 percent by 2030. RMI has offices in Basalt and
Boulder, Colorado; New York City; Oakland, California; Washington, D.C.; and Beijing. More information on RMI can be
found at www.rmi.org or follow them on Twitter @RockyMtnInst.

GET INVOLVED

Freight Efficiency is an exciting opportunity for fleets, manufacturers, and other trucking industry stakeholders.
Learn more at www.nacfe.org
Or contact Mike Roeth at mike.roeth@nacfe.org
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ELECTRIC TRUCKS HAVE ARRIVED:
The Use Case for Vans & Step Vans
This report documents the two step vans and one cargo
van that participated in the Run on Less – Electric (RoL-E)
demonstration by the North American Council for Freight
Efficiency (NACFE), which was conducted in September of
2021. It uses data from the Run, research and interviews
with fleets, vehicle manufacturers and other industry
experts about this market segment. The report shares key
findings for electrifying vans and step vans — a market
segment where electric vehicles are a perfect fit.
It includes some basic information about vans and step
vans and the size and scope of the market. It looks at
duty cycle and charging considerations and presents
the benefits and challenges of battery electric vehicles.
It includes information on the manufacturers and fleets
in the Run and provides details on what metrics were
measured. There also is a discussion of total cost of
operation and return on investment.
We expect that this work will encourage fleets to explore
the deployment of commercial battery electric vehicles
(CBEVs) in their operations where they make sense;
for manufacturers to improve their products for quicker
return on investment; and for others to better support
the efforts of the trucking industry to progress the use
of CBEVs. Thanks to all of those who contributed to this
important work.

Run on Less by NACFE is an ongoing effort by NACFE
and RMI. Run on Less – Electric is the third event in the
series. The first, in 2017, focused primarily on long-haul, a
second, in 2019, on regional haul and this one on CBEVs.
NACFE’s mission is to double the freight efficiency of
North American goods movement through the elimination
of market barriers to information, demand, and supply.
Run on Less is one way to do that, and the plan is to
conduct a Run on Less every other year.
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The North American Council for Freight Efficiency’s
(NACFE) Run on Less – Electric (RoL-E) freight efficiency
demonstration included three battery electric vans
and step vans. This is a market segment category that
crosses vehicle Classes 3, 4, 5 and 6. These vehicles
feature an open driving area, provide direct access to
the cargo from multiple entry points and have low step
FIGURE ES1
VANS AND STEP VANS ARE PRIMARILY FUELED BY
GASOLINE BUT DIESEL OPTIONS MAY BE AVAILABLE

height which reduces driver fatigue while entering and
exiting the vehicle.

Consistent with other commercial vehicles in the mediumduty space, vans and step vans are primarily fueled by
gasoline, although diesel options also are available in
several models. See Figure ES1. Even though they are
probably most recognized as the vehicle of choice for
package delivery companies, vans and step vans are
used in a variety of applications.
NACFE’s conservative estimate of the number of active
vans and step vans in the US and Canadian market is
approximately 4.2 million vehicles. This number leaves
out some vehicles that are harder to track in certain
categories. Even with this conservative accounting, vans
and step vans comprise at least half of active registered
commercial vehicles across Classes 3 through 8 (active
is defined as up to 15 years old).
There has been significant growth in the Class 3 to 6
market segment in the latter part of the 20th century.
While many factors contribute to this growth trajectory, it
cannot be overstated how much of the demand originates
from the rapid rise in e-commerce. Data from the Federal
Reserve shows, that e-commerce sales, which reached
$218.5 billion at the end of 2021, have been steadily
increasing over the last decade, with a significant uptick
occurring during the pandemic. The Bureau of Statistics
Freight Analysis Framework estimates that tonnage
between the top 50 routes will increase from 2.4 million
tons in 2022 to 3.0 million tons in 2030. As a result,
fleets are requiring more vans and step vans to meet the
demand for last mile services.
Figure ES2 is an estimate of the annual sales volumes for
new Class 4 to 7 step vans as well as an estimate of the
portion that will be battery electric step vans. By 2030,
ACT Research forecasts that 37% of new step van sales
will be battery electric.

“What the pandemic has done is just accelerated an already
significant growth trajectory [for vans and step vans] that has
been built off of consumer preference and e-commerce.”
— Paul Merrick, general manager, western Canada, Purolator
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FIGURE ES2
ESTIMATED ANNUAL NORTH AMERICAN CLASS 4 TO 7 STEP VAN SALES VOLUME

Benefits of Electric Vans and
Step Vans
Battery electric vans and step vans offer many advantages
in the marketplace. While the vehicles themselves are
highly customizable, come in a variety of sizes and vehicle
classes, and support a multitude of use cases, their
ability to operate emissions-free in an urban environment
without sacrificing any operational requirements could
be the most compelling benefit of them all.
• Electrifying this market segment has created an
opportunity to revamp and improve the vehicle from
top to bottom.
• Companies also are figuring out how to design the
electric powertrain to provide flexibility for various
battery pack sizes and configurations, without
sacrificing cargo space.
• Additionally, new electric designs that offer lower
curbside access reduce the number of steps a
driver must make in a day, making the process of
delivering packages more efficient and reducing
overall driver fatigue.
• Fleets are choosing electric vans over traditional
gas-powered vans because they have confidence
in the vehicle technology and understand driving an

electric van will not have a negative impact on their
daily productivity.
• Electric versions of these vehicles have fewer
moving parts than their diesel and gas counterparts
which equates to lower maintenance costs.
• Electric vehicles have a positive impact on the
drivers. Because there is no longer an engine, EVs
are much quieter and have less vibration; both
improvements reduce driver fatigue.
• From an environmental standpoint, electric vans
and step vans have a positive impact on the
communities they serve by reducing greenhouse
gas emissions in urban areas and neighborhoods.
It also is worth noting that vans and step vans do not
require drivers to have a commercial driver’s license
since the vehicles do not exceed the 26,000 lb. weight
limit. This benefit, which exists regardless of whether
the van is electric, is one factor affecting the rapid
growth of this trucking segment, as the driver shortage
continues for jobs requiring a commercial driver’s
license. Furthermore, the rapid growth of this segment
makes fleet electrification even more immediately viable,
as fleet managers do not have to wait to replace older
vehicles but are rather adding large numbers of new
electric vehicles and infrastructure.
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Challenges of Electric Vans
and Step Vans
While there are many benefits to electric vans and step
vans, it is not a challenge-free endeavor.
Challenges include:
• Fleets utilizing vans and step vans, especially in
the parcel and package delivery space, currently
expect the equipment to last 15 to 20 years and
accumulate 300,000 to 400,000 miles in that
timespan. Although manufacturers believe battery
life can meet design lives of five, seven and 10
years depending on the OEM choices, long-term
performance of electrified vehicles in this market
segment still needs to be validated by fleets.
• In all commercial vehicle classes, EVs are chasing
cost parity with their incumbent counterparts.
Incentives and grants continue to play a major role
in the total cost of ownership (TCO) equation for the
vehicles, charging, and infrastructure.
• The pressure to get these vehicles into the market
sooner rather than later can be intense. Numerous
start-up companies in this space have offered
promising ideas that never fully materialized. Other
new entrants have experienced public growing
pains including recalls, extended production
timelines and pivots to different vehicle segments.
• Warehouses and depots typically only have a
finite amount of space. As a result, transitioning a
location to an EV hub can be difficult, with timelines
encompassing design, permitting, construction and
installation.

Vans and Step Vans in RoL-E
Three of the 13 vehicles in RoL-E were battery electric vans
and step vans: DHL with a Lightning eMotors Ford Transit
350 HD, Purolator with a Motive EPIC, and Servall Electric
with a Workhorse C1000. See Figure ES3. Each of the
electric vans and step vans that participated in RoL-E are in
production (although volumes are limited at this time) and
can be ordered from the various manufacturers, except

METHODOLOGY
This report’s conclusions were generated through
the data collection and calculations from the one
cargo van and two step vans that participated in
Run on Less – Electric, interviews conducted with
representatives from the participating fleets and
vehicle builders and input from other industry
experts. All three vehicles were instrumented
with a Geotab telematics device. The vehicle
operations were continuously digitally tracked,
and their metrics updated daily via a public
website with the ability to view results by day or
over a span of days. Metrics such as daily range,
speed profiles, state of charge, charging events,
amount of regenerative braking energy recovery,
and number of deliveries were shown in near real
time. Information on weather conditions also was
observed.
for the C1000. (See full report for more information.) Each
electric vehicle was equipped with a telematics device that
reported the vehicle activity throughout each day.
All three of these vehicles completed the Run and their
assigned jobs in an equivalent manner to their gasoline
counterparts. DHL operated in the densest urban area of
the three vehicles and stayed within a 15-mile radius of
its Manhattan depot. Purolator also operated in an urban
environment but in a larger service territory, and Servall
Electric had a blend of both urban and rural miles. Each
participant ran single-shift duty cycles and charged the
vehicles overnight.

FIGURE ES3
DHL, PUROLATOR AND SERVALL VANS AND STEP VANS THAT PARTICIPATED IN RUN ON LESS – ELECTRIC.
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Market Segment Performance
With the explosive growth in e-commerce, companies are

clamoring to solve the complex last mile delivery equation
with vans and step vans continuing to play an integral
role in that solution. Fleet operators are already worried
that if they purchase gas or diesel vehicles today, in the
future they may have stranded assets, that is trucks that
have much lower residual value, as the market transitions
to zero-emission vehicles.
NACFE considers this market segment to be 100%
electrifiable which would result in the avoidance of
nearly 43.5 MT CO2e annually. (e equals carbon dioxide
equivalent.) See Figure ES4.

FIGURE ES4
ESTIMATED NET EMISSIONS SAVINGS FOR RUN ON LESS – ELECTRIC VANS AND STEP VANS

“The medium-duty space, this is really the category where
we can optimize battery capacity and performance along
with the operational needs of an urban setting.”
— Julie Johnson, formerly with enterprise business development,
Lightning eMotors
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Mileage per day varied from a high of 92 to a low of 16,
while total mileage for the entire Run varied from a high
of 602 to a low of 170. Factors measured included miles
driven, speed, battery state of charge, energy recovery,
deliveries per day, charging rate, consumption, truck
activity, energy-in per day, energy-out per day as well as
weather conditions.

6

Total Cost of Ownership (TCO)
Discussion
The TCO for electric vans and step vans can be calculated
in four categories: the vehicle, energy, maintenance, and
sustainability. However, more evidence continues to
emerge regarding the positive impacts CBEVs have on
the health, safety, and productivity of the driver group,
so the additional soft cost of driver health also should be
taken into consideration.

Potential fuel savings is a major lever within the TCO
discussion. Fleets are consistently challenged with
managing variable fuel cost. Electricity, especially in
the context of other fuel types, is less volatile and less
expensive per gasoline gallon equivalent (GGE), making
it an attractive solution for fleets transitioning to zeroemission vehicles. Fuel savings will continue to be a
driving force in TCO calculations, but it’s not the only
input to take into consideration. See Figure ES5.

Within each of these categories, multiple variables
for fleets exist and, in some cases, there is insufficient
information upon which to base decisions. To help
fill in some of the gaps, fleet operators are choosing
to undertake pilot programs. These programs pilot a
limited number of vehicles to determine operational

Once considered an ancillary benefit, sustainability is now
moving to the top of the list as more companies, utilities
and municipalities publicly announce zero-emission
goals and ambitions.

FIGURE ES5
FUEL COST COMPARISONS BETWEEN GAS AND ELECTRIC VANS AND STEP VANS

Fuel Cost Comparison Between Gas and Electric Vans

Gasoline
Average Miles per Gallon
Price per Gallon of Gasoline
Daily Range
Operational Days
Gallons Burned per Mile
Gallons Burned per Day
Cost of Fuel per Day
Estimated Annual Fuel Cost

7.4
$2.98*
100
250
0.135
13.51
$40.26
$10,065

* 2021 average U.S. price of gasoline – all sectors

Electric
Miles per Kilowatt Hour (kWh)
Price of Electricity per kWh
Daily Range
Operational Days
Gallons Burned per Mile
Gallons Burned per Day
Cost of Fuel per Day
Estimated Annual Fuel Cost
* 2021 average U.S. price of electricity – all sectors

Approximate Annual Fuel Savings per Vehicle:

$8,107

1.43
$0.112*
100
250
699
69.93
$7.83
$1,958
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feasibility as well as to validate existing assumptions (like
reduced maintenance cost) and compare electric vehicle
performance to their incumbent vehicle baseline.

Vans and Step Vans Report
Findings
The study team has four key findings based on the three
battery electric vans and step vans that participated in
RoL-E.
1.

E-commerce is leading the doubling of the huge
van and step van market. The continued growth
of e-commerce, coupled with customer demand
for faster, cheaper shipping, and the need for last
mile delivery solutions, likely will drive growth in
the van and step van market segment over the next
decade. In fact, McKinsey & Company is estimating
the market segment to reach eight million by 2030.
Many recent announcements from major companies
like FedEx, UPS, Amazon and Walmart underscore
this trend as well. These and other companies are
putting in major orders for electric vans and step
vans that span the next several years.

2. Everything around electrifying smaller commercial
vehicles is easier and the TCO for this market
segment is approaching parity with diesel- and
gasoline-powered vehicles. Battery technology
today meets the operational requirements for
smaller commercial vehicles, especially in the Class
3 to 6 range. The battery packs are smaller and
don’t impact cargo capacity or payload. Additionally,
because these vehicles are typically used in single
shift operations, fast charging is not necessary. This
lowers the power requirements thereby reducing
the total cost of charging and infrastructure. Unlike
larger commercial vehicles, in-home and public
charging also is a possibility for vans and step vans,
which opens up new doors to facilitating charging
across a fleet of vehicles. A good example of this

would be the benefits of in-home charging. Level
2 chargers can be purchased from your favorite
online retailer for less than $1,000 and enable the
user to receive preferred residential charging rates
which are much lower than public charging prices.
3. EVs improve driver attraction and retention. The
ease of operation of these vehicles will be key to
attracting drivers. With a driver shortage throughout
the industry, the fact that drivers of these smaller
vehicles are not required to have experience driving
trucks is a tangible and valuable attribute. Reliability
and improved working environment are not the
only benefits drivers see with electric vans and step
vans. There also is a definite “cool factor” when it
comes to interacting with the public. Drivers tell
NACFE they get a lot of interest about the electric
vehicles they are driving, from both their peers and
their families. “My kids do know that I’m driving a
vehicle that’s electric,” says Alexander Schaumann,
a courier with Purolator. “I’ve definitely taken a
couple selfies with it and sent that to them. They tell
their friends at school and it’s nice to know that I’m
not polluting the environment with a truck that uses
fossil fuels. We’ve taken a step forward.”
4. Transition will be challenging, but planning can
mitigate risks. Even though electrifying smaller
commercial vehicles is easier, the transition still will
be difficult. Electrification will not happen overnight
or in a silo. Redesigning parking lots and depots
to support electrification will take time, effort, and
money. While success at some locations will enable
quick replication, other sites will present unique
challenges making electrification more difficult.
However, thoughtful planning during the design
phase at new sites can help fleets mitigate some of
the challenges existing sites will experience as they
work toward electrification.

“Another aspect with electric vehicles is obviously the one-pedal
driving. We have an aggressive regeneration setting on these
vehicles which means that they decelerate quite aggressively and
come to a complete stop without anybody needing to touch the
brake pedal. That is great from a maintenance perspective as well
as from the driver comfort perspective.”
— Chris Nordh, vice president of commercial development, Workhorse Group, Inc.
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FIGURE ES6
LESSONS LEARNED ABOUT VANS AND STEP VANS DURING RUN ON LESS – ELECTRIC
(CLICK HERE FOR A LARGER VIEW)

ELECTRIC

VANS & STEP VANS

For more detailed
information on these
lessons learned, click here.

E-commerce is spurring
the rapid growth in the
vas and step van market
segment.

Fleets are aggressively
expanding their
purchases of electric
vans and step vans
after successful pilot
programs.

In addition to charging at
a depot, vans and step
vans also can be charged
at home or at public
charging locations.

Drivers love these simple
and fun to drive vans
and step vans.

Vans and step vans are
the public face for zero
emission trucking and
electrifying the last mile
is a key area of focus for
many fleets.

Electric vans and
step vans are being
operated in areas with
cold winters and hot
summers.

Vans and step vans are
a big and somewhat
easy market to scale.

Range is typically not
a major factor in urban
delivery vans and
step vans.

Typically vans and
step vans use Level
2 chargers, which is
considered a slow charge.

Traditional and new
OEMs are bringing
innovative new vans and
step vans to the market.
Marketplace barriers are
lower for new OEMs.

LESSONS LEARNED

What NACFE learned while conducting Run on Less – Electric

“It helps the visibility for other fleets to see the success of
the program and decide ‘hey these guys, they are making
it work.’ It is in their best financial interest to do it. It is a
game changer.”
— Susan McSherry, director, alternative fuel program,
NYC Department of Transportation
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Electric Trucks Have Arrived: The Use Case for Vans and Step Vans

1 INTRODUCTION
One of the ways the North American Council for Freight Efficiency (NACFE) encourages the deployment
of technologies that improve freight efficiency is through Run on Less, a series of freight efficiency
demonstrations. The first Run was held in 2017 and focused on long-haul trucking. Run on Less Regional
took place in 2019 and centered on trucks in regional haul applications. In September 2021, NACFE
undertook Run on Less – Electric (RoL-E) which looked at electric vehicles in four market segments:
•
•
•
•

Vans and Step Vans
Medium-duty Box Trucks
Terminal Tractors
Heavy-duty Regional Haul Tractors

Following RoL-E, NACFE published an initial report, Electric Trucks Have Arrived: Documenting A RealWorld Trucking Demonstration. In addition, NACFE determined that, as we go forward with information
and findings relative to the electrified vehicle markets, we will issue information when appropriate by
market segment.
The focus of this report — the second of four market segment reports — will be to describe the North
American market of vans and step vans, review the fleets that operated a van or step van during RoL-E
and share specific findings for this market segment from RoL-E. The first report in the series was Electric
Trucks Have Arrived: The Use Case For Terminal Tractors.

2 WHAT ARE VANS AND STEP VANS?
Vans and step vans as a market segment category cross vehicle Classes 3, 4, 5 and 6. Various estimates
exist for the total volumes of registered vehicles in the US and Canada, but these sources have difficulty
segmenting the numbers with respect to only vehicles moving freight. Multiple sources researched by
NACFE are consistent in that 50% to 60% of active registered commercial vehicles are in Class 3 to 6 —
some 4.2 million in the US and 0.53 million in Canada (active is defined as up to 15 years old). The Class
3, 4, 5 and 6 market with respect to vans and step vans is large, dwarfing the estimated 2 million active
Class 7 and 8 tractors hauling freight. These numbers do not include vehicles registered in Mexico,
where there also are large numbers of vans and step vans in operation.
NACFE’s conservative estimate of active Class 3, 4, 5 and 6 vans and step vans in the US and Canadian
market is approximately 4.2 million vehicles. Class 2B is outside the scope of this report, but there are
significant volumes in that market that NACFE believes also are suitable for electrification.
NACFE estimates the carbon emissions from these 4.2 million Class 3 to 6 vans and step vans, assuming
fuel economies and annual vehicle miles traveled for each, as 43,476,632 MT CO2e (e equals carbon
dioxide equivalent).
Vans and step vans feature an open driving area, provide direct access to the cargo from multiple entry
points and have low step height which reduces driver fatigue while entering and exiting the vehicle. See
Figure 1.
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Figure 1. Example of a van and step van

Today, vans and step vans have retained many of the characteristics that spawned their rise in
popularity while making safety, efficiency, and productivity a foundational experience in a wide range of
applications.
Consistent with other commercial vehicles in the medium-duty space, vans and step vans are primarily
fueled by gasoline, although diesel options also are available in several models. [1] See Figure 2.

US In-Use Medium- & Heavy-Duty Fleet by Fuel Type

Figure 2. In-use fuel types by vehicle class

2.1 VANS
While the body type of cargo vans has been refined over the years, the use case for vans has not
changed much since their inception in the 1960s. They still are associated with expedited deliveries and
continue to be the vocational vehicle-of-choice for painters, electricians, contractors, etc. [2] Figure 3
illustrates the features of cargo vans.
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Interior Cargo View

Interior Cargo View

Figure 3. Interior and exterior views of a cargo van

The drivability of vans also is a highly valued characteristic for operators, especially for those that work
in a dense urban environment. Gordon Culver, senior operations manager at DHL Express in Manhattan,
who operates both vans and step vans at their facility, explains it this way, “The vans can deliver
everywhere. The bread trucks (step vans) are bigger, they're bulkier, they're not great for deliveries in
places like uptown and downtown, where we're seeing more residential deliveries.” To learn more
about DHL electric vans, watch this video.
Major players in the van segment include Chevrolet [40], Ford [41], GMC [42], Mercedes-Benz [43], and
Ram [44]. [3] Figure 4 features vans from these manufacturers.

Figure 4. Vans from Chevrolet, Ford, GMC, Mercedes-Benz and Ram
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Because the van and step van market share is so large, the electric portion of it is going to be very small
initially. It is less than 1% today, but with huge potential to scale as quickly as manufacturers can roll
units off the production line. Figure 5 illustrates the market share of gasoline-powered vans.

Figure 5. Major van manufacturers market share

2.2 STEP VANS
Over the decades, the step van has evolved from looking more like a small bus into the boxier vehicles
we see today. In the early 20th century, step vans were used to deliver milk and bread. [4] Their ease of
use when making deliveries eventually led to the step van becoming the highly versatile and ultracustomizable vehicle we see on the road today. Step vans go by many different names, including walk-in
vans, parcel delivery vans, multi-stop vans, panel trucks, bread vans, package cars, and delivery vans.
Figure 6 illustrates the evolution of the step van. [46]
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Figure 6. An antique van from Morgan Olson; interior and exterior views of a step van

Step vans typically have dual OEMs — one for the chassis and one for the body. For the chassis, the
primary manufacturers include Ford [41] and Freightliner. [45] [5] For the body design and installation,
two major upfitters have emerged in the market over the past several years: Morgan Olson [46] and
Utilimaster. [47] Figure 7 shows step vans from Morgan Olson and Utilimaster.

Figure 7. Step vans from Morgan Olson and Utilimaster

As noted previously, vans and step vans are highly customizable, giving fleets both large and small a
flexible platform to service residential and commercial customers. Some customization jobs can be
simple in nature, like adding a ladder rack. Others can be quite complex, like raising a roof to allow work
to be performed inside the vehicle, adding heavy-duty reinforced flooring, or creating a mobile
showroom. [6]
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Even though they are probably most recognized as the vehicle of choice for package delivery companies,
vans and step vans are much more than a one trick pony, as noted in Figure 8, modified from the
Freightliner Custom Chassis Company website. [7]

Figure 8. There are many different use cases for vans and step vans

3 MARKET GROWTH
Both ACT Research and Oakridge National Laboratory capture the continued growth of the expansive
and dynamic use case platform in the Class 3 to 6 market segment. ACT Research provided NACFE the
graph in Figure 9 showing the significant growth in Class 3 to 6 segments in the latter part of the 20th
century.
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Figure 9. The percent of total vehicles in the US for Classes 3 to 8 between 1946 and 2020

Oakridge National Laboratories provided the graph in Figure 10 diving deeper into historical vehicle sales
in the US for Classes 3 to 8 between 1990 and 2020, further highlighting the sales growth in Classes 3 to
6 vehicles over the last decade.

Historical Vehicle Sales by Weight Class

Figure 10. Historical vehicle sales for Classes 3 to 8

And that growth doesn’t appear to be slowing down. In an article published in worktruckonline.com,
Romjue and Brown estimated the market for urban delivery vans would double between 2021 and 2026,
with McKinsey & Company estimating it to reach 8 million by 2030. [8]
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In the van and step van market segment, step vans account for approximately 5% of new vehicle sales.
Figure 11 is an estimate of annual sales volumes for new Class 4-7 step vans as well as an estimate of the
portion that will be battery electric step vans. By 2030, ACT Research forecasts that 37% of new step van
sales will be battery electric.

Figure 11. Estimated annual North American Class 4 to 7 step van sales volume

3.1 E-COMMERCE IMPACT
While many factors contribute to this growth trajectory, it cannot be overstated how much of the
demand originates from the rapid rise in e-commerce.
Consumer shopping changed during the Covid-19 pandemic. The pandemic morphed convenience into
necessity. The shift to online shopping for everything — food, groceries, clothes, etc. — turbocharged
the last mile delivery race, resulting in an increased need for vans and step vans to support home
delivery strategies from brick-and-mortar stores, online retailers, food delivery services, and others.

As data from the Federal Reserve indicates in Figure 12, e-commerce sales, which reached
$218,533,000,000 at the end of 2021, have been steadily increasing over the last decade, with a
significant uptick occurring during the pandemic. [9] “What the pandemic has done is just accelerate an
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already kind of significant growth trajectory that has been built off of consumer preference and ecommerce,” said Paul Merrick, general manager, western Canada, Purolator. To hear more about
Purolator and its operation, watch this video.

Figure 12. Federal Reserve graph of e-commerce retail sales

In 2000, e-commerce accounted for only about 1% of total retail sales. Today, e-commerce has grown to
approximately 13% of total retail sales and reached an all-time high of 15.7% during the early days of the
pandemic. [10] See Figure 13. The Bureau of Statistics Freight Analysis Framework estimates that
tonnage between the top 50 origin-destination pairs will increase from 2.4 million tons in 2022 to 3.0
million tons in 2030. [37]

Figure 13. Federal Reserve graph of e-commerce retail sales as a percent of total sale

As a result, fleets are requiring more vehicles to meet the demand for last mile services. This growth
presents an opportunity for fleets to integrate battery electric vans and step vans into their operations
more rapidly instead of waiting for normal replacement cycle cadences.
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4 THE ROAD TO ELECTRIFICATION
Unlike other market segments, the road to electrification for vans and step vans can take several
different paths.
First is the traditional production line vehicle that is built as an electric vehicle from the ground up, like
the BrightDrop EV600 [48], the Ford E- Transit [49], and the Workhorse C1000. [50]
There are a number of manufacturers currently offering or plan to offer electric vans and step vans in
the near future. [51] [52] [53] See Figure 14 for photos of vehicles from these manufacturers.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Arrival — Delivery of vans is expected to begin in 2023
Bollinger — Delivery of vans is expected in 2022
BrightDrop — Will begin taking orders in 2022
Canoo — Vans are expected to be available in 2023
Cenntro Automotive Group — This startup is expected to have a vehicle on the market in 2022
Electric Last Mile Solutions — Units will be available in 2022
Envirotech Vehicles — First US production facility to launch in 2022
Ford e-Transit — All orders for this vehicle are sold out
Green Power Motor Co. — This unit is currently available
Lightning eMotors — Units are currently available
Mercedes-Benz e-Sprinter — On the road in Europe; US production will begin in 2023
Motiv Power Systems — EPIC E-450 and EPIC E-59 step vans are currently available
Rivian — Amazon has a 20% stake in this company which plans to deliver 1000,000 EVs to
Amazon
SEA Electric — The production timeline of this step van has not yet been announced
VIA Motors — This start-up expects to have vehicles on the market by 2023
Workhorse — The C1000 has been retired [57]; two new van models will enter production in
2023 and 2024
XOS — The X-Platform 1 is currently in production
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Figure 14. Examples of electric vans from various manufacturers

Second is upfitting, which allows a fleet to electrify a new vehicle either by reconfiguring a new
completed diesel-powered vehicle as an electric or completing assembly of a partially built one. The
process begins once a traditional production line vehicle or chassis is purchased and sent directly to an
upfitter for electrification.

Figure 15. The eChassis will support a range of commercial vehicles applications (artist rendering)
(Image: D. Bennett, Lightning eMotors) [11]
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For example, a fleet will purchase a gas-powered Ford Transit van and send it to Lightning eMotors. As
shown in Figure 15, the Lightning eMotors team will then “electrify all the components that would
normally be found on your fan belt,” according to Brian Johnston, vice president, program management
and regulatory compliance at Lightning. “Instead of an alternator, there's a 12 Volt DC-to-DC converter;
there's an electric power steering pump and an electrified air conditioning compressor.” To hear more
about DHL’s Lightning eMotors cargo van, watch this video.
The third option is remanufacturing (frequently shortened to reman) or repowering an existing used
vehicle. This follows the same process as upfitting, except the vehicle is not new. Whether fleets choose
to electrify existing equipment or purchase equipment on the secondary market, remanufacturing
allows them to upgrade their fleet without the additional cost of purchasing a new vehicle.

5 DUTY CYCLE CONSIDERATIONS
Operationally, vans and step vans are used in return-to-base duty cycles, commonly seen with urban and
last mile delivery scenarios. Their service territory is usually within a 50-mile radius of their home base
or depot, and they travel less than 100 miles per day, as highlighted in Figure 16. While these vehicles
operate in a low mileage duty cycle, they do have the capability of running between 300 to 400 miles on
a single tank of fuel over several days.

Figure 16. The typical operational characteristics of vans and step vans

Vans and step vans do not typically run multiple shifts, but they may return to base for reloading during
normal daily operations. Many uses cases in this market also can be described as having a diminishing
load duty cycle, which is to be expected with courier and parcel delivery services. A diminishing load
duty cycle refers to an operation where the vehicle, in this case the van or step van, leaves the depot
fully loaded and makes multiple stops along its route to deliver freight or packages. Each delivery
reduces the amount of freight remaining in the cargo area and the vehicle ultimately returns to the
depot empty. This type of duty cycle is an added benefit to electrification, because the gradual reduction
in payload can bolster efforts to maximize battery range.
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In some cases, however, these delivery vehicles are not going back to their home base empty. Instead,
they stop at smaller hubs, stores or drop-off locations to pick up outgoing packages that will be sorted at
a larger facility for shipment to their final destinations.
Customer demand for fast and cheap shipping has had a bullwhip effect on distribution networks, the
result of which are these micro supply chains.
To facilitate the need for speed, companies are adding more regional distribution hubs and fulfillment
centers, which has shrunk the average length of haul from 800 miles to 500 miles per trip. This in turn
has spawned an increase of shorter pickup-and-delivery jobs within the transportation industry,
especially for last mile deliveries. [11] The growth of last mile deliveries has had a profound impact on
the electrification potential for vans and step vans.
Collectively, the duty cycles and use cases of package, parcel, and vocational pickups and deliveries align
well to the sweet spot of the current battery technology. And while there are some load types that can
add an additional layer of complexity, like refrigeration, the challenge does not have technical
roadblocks.

6 CHARGING CONSIDERATIONS
With vans and step vans, fast charging is not a requirement that is discussed frequently. In fact, fleets in
this market segment that participated in Run on Less – Electric, all utilized Level 2 chargers with a
maximum charging rate of 19.2 kW, and operationally often less, which is a slow charge compared to
the megawatt options in development for larger Class 8 tractors. Figure 17, from Geotab, provides
information on the different types of EV charging stations. [39]

Figure 17. Types of EV charging stations
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Operationally, slow charging takes place over an 8- to 10-hour time span which easily satisfies the
requirements needed for a single-shift operation. For example, a 70 kWh battery pack at 50% state of
charge requires only 35 kWh recharge over that 10 hour shift, a minimal average rate of 3.5 kW per
hour, equivalent to the load from a couple hair dryers running continuously. Therefore, introducing
electric vans and step vans to a new or existing facility does not automatically require infrastructure
upgrades and/or cause concern about grid impact. Still, fleets should engage their utility providers
before, during and after their charging design and build-out. Figure 18 represents the charging times for
two different battery pack sizes for the Workhorse C1000.

Workhorse C1000
Battery Pack Size

70 kWh

105 kWh

100

150

1.43

1.43

Daily Miles

70

105

Consumed kWh

49

73.5

2.6 hours

3.8 hours

6.4 hours

9.7 hours

Rated Miles
Advertised Miles Per kWh

Charging Time to 100 % @ 19.2 kWh
Charging Time to 100 % @ 7.6 kWh

Figure 18. Charging time based on different battery sizes

In urban locations, charging also can be found in multi-story depots, like the one in Figure 19 from DHL’s
Manhattan location. This provides additional solutions for electrifying urban fleets in locations where
space is limited, and parking is extremely challenging.
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Figure 19. Electric delivery vans and chargers at DHL’s Manhattan facility

One of the complexities around a multi-unit electric vehicle deployment is how to design the parking
area to facilitate efficient charging. Depending on the vehicle manufacturer, the charging port on the
vehicle may be in the front, on the side, or in the back, which would require the driver to park in a
specific manner to be able to connect to the charger. Another consideration would be whether to add
charging to the loading docks or in specific dock doors, so a vehicle could charge during the
loading/unloading process.
Thoughtful parking lot design also can reduce the total amount of chargers needed as well as eliminate
the need to shuffle vehicles around to ensure all have adequate access to the chargers. Because vans
and step vans are smaller commercial vehicles, they also can make use of public charging, if necessary,
since their size would not preclude them from accessing most public charging stations. Figure 20
demonstrates the size difference between an automobile, a van, and a step van.
To learn more about how your local utility can help with charger placement, listen to the replay of
NACFE’s Electric Truck Bootcamp training, Working with your Utility.
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Figure 20. Footprint of a typical van and step van vs. a passenger car

This provides a safety net should a scenario arise where a van or step van needed to opportunity charge
prior to returning to its home base and is very similar to the way diesel and gasoline versions of these
vehicles operate today. The smaller the van, the more applicable passenger car public charging is. As the
vehicle size grows into Class 4, 5, and 6, parking in these spaces for charging becomes less practical.
Figure 21 shows a typical public EV charging bank.

Figure 21. A bank of public EV chargers

April 12, 2022

33

Electric Trucks Have Arrived: The Use Case for Vans and Step Vans
Another option, especially for operators who bring their vehicles home, is at-home charging. Level 2
chargers can be purchased online for less than $1,000 and meet J1772 standards so they are adaptable
to a wide range of vehicle manufacturers. The J1772 is a North American standard for electrical
connectors for electric vehicles as defined by SAE International. In some cases, these at-home chargers
qualify for local utility incentives, and it is typically cheaper to charge at home from a rate perspective.

In this scenario, a question does arise regarding who pays for the electricity if a company vehicle is
charged using an at-home charger. As companies begin to assess the options for this scenario, some
common conclusions are to sub meter the home charger to get an accurate accounting of the electricity
used, utilize the vehicle’s software to determine the amount of electricity received from the home
charger, or let the company pay the operator a per diem rate for charging the vehicle at their personal
residence.

To learn more about charging electric vehicles, listen to replays of NACFE’s Electric Truck Bootcamp
training, Charging 101 — Planning and Buildout and Charging 202 — Power Management and Resilience.

7 BENEFITS OF BATTERY ELECTRIC VANS AND STEP VANS
Battery electric vans and step vans offer many advantages in the marketplace. While the vehicles
themselves are highly customizable, come in a variety of sizes and vehicle classes, and support a
multitude of use cases, their ability to operate emissions-free in an urban environment without
sacrificing any operational requirements could be the most compelling benefit of them all.

7.1 VEHICLE DESIGN
Electrifying vans and step vans has created an opportunity to revamp the vehicle from top to bottom.
Increasingly, OEMs are designing medium-duty vehicles that will thrive in the last mile market, which
means they are nimble, efficient, and productive while at the same time comfortable and safe for the
drivers to operate. [14]
“With the Workhorse C1000 product we have really reinvented the step van. And what I mean by that is
that with the electric drivetrain, you're able to really look at the architecture of the vehicle completely
differently,” says Chris Nordh, vice president of commercial development at Workhorse. To hear more
about the Workhorse C1000, watch this video.
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Reducing the ground clearance becomes particularly impactful when one considers a delivery van can
make upwards of 200 stops a day. “The floor of this vehicle is 10 inches lower to the ground than the
traditional step van, which means that it takes two steps instead of three steps to get into or out of the
vehicle,” Nordh explains. Reducing step height and number of steps reduces risks of workplace accidents
while also reducing driver fatigue or injury from repetitive motions.
To put the number of steps in perspective, there are 1,860 steps from the
street level of the Empire State Building to the 102nd floor. [13]
In a typical step van with three steps, a driver will take approximately
1,200 steps a day just entering and exiting the vehicle. This is the
equivalent of walking up to the 66th floor of the Empire State Building
each day as depicted in Figure 22.
By lowering the vehicle 10” and reducing the number of steps from three
to two, that same driver now takes a third fewer steps entering and
exiting the vehicle and only reaches the 44th floor of the Empire State
Building each day.
Keep in mind, this step count does not include walking to and from the
truck to deliver an actual package. Regardless, just eliminating a single
step plays a major role in reducing driver fatigue while at the same time
incrementally increasing productivity.
Figure 22 Empire State Building in New York City

7.2 CARGO SPACE
Companies also are figuring out how to design the electric powertrain to provide flexibility for various
battery pack sizes and configurations, without sacrificing cargo space.
“One of the advantages of Lightning’s compact design and unique battery placement is that the cargo
compartment of the vehicle is not sacrificed in any way,” says Brian Johnston, vice president, program
management and regulatory compliance at Lightning eMotors. To learn more about vehicle design from
Johnston, watch this video.

7.3 INCREASED SAFETY
Like their conventionally fueled counterparts, electrified step vans have a unique safety benefit:
curbside access. As illustrated in Figure 23, drivers can exit the vehicle curbside, instead of roadside,
which eliminates the need to walk in or around dangerous traffic lanes. [5] [14] Additionally, curbside
access reduces the number of steps a driver must make in a day, making the process of delivering
packages more efficient and reducing overall driver fatigue.
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Figure 23. The productivity and safety advantage of a step van

7.4 BATTERY TECHNOLOGY EQUALS OPERATIONAL REQUIREMENTS
Drivers at DHL’s Manhattan facility are choosing the electric vans over the traditional gas-powered cargo
vans because they have confidence in the vehicle technology and understand driving an electric van will
not have a negative impact on their daily productivity, as they deliver to both residential and
commercial customers in New York City. “For a long time, couriers would actively go grab a gas vehicle if
they could because they knew exactly what they were [going to] get,” says Gordon Culver, senior
operations manager with DHL Express. “That's not the case anymore.” To hear more about DHL drivers,
watch this video.

Much of this can be attributed to the battery technology aligning well with the operational requirements
of package and parcel delivery, as evidenced by the limited range and lower speeds typically associated
with this market segment. In the case of DHL, its service territory is within a 1.5-mile radius of its
Manhattan facility, and its trucks typically travel less than 15 miles per day. One DHL employee
described that all their deliveries were up, meaning into multi-story residences or office high rises.
Julie Johnson, formerly with Enterprise Business Development at Lightning eMotors, described it this
way, “The medium-duty space is the category where we can really optimize battery capacity and
performance along with the operational needs in an urban setting.” To learn more about vans operating
in an urban setting, watch this video.
Not only does the range requirements of vans and step vans align to the current battery technology, but
the size of the vehicles also allows drivers to utilize public charging in the event they cannot make it
back to their depot to recharge their vehicle.
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7.5 FEWER MOVING PARTS EQUALS LOWER MAINTENANCE COSTS
As fleets begin to integrate electric vehicles into their operations, a common theme when discussing
TCO benefits has been the estimated maintenance savings. While there still will be routine preventive
maintenance needed on EVs, like changing tires, checking fluids, filters, hoses etc., the fact remains that
fewer moving parts should equate to lower maintenance costs. For example, the heavy stop-and-go
drive cycles experienced by delivery vehicles, especially in urban areas, put tremendous wear and tear
on transmissions and other mechanical components on the vehicle – components that EVs don’t have.
Xos Trucks highlights this fact on its website: its medium-duty electric step van has 22 moving parts
instead of the thousands you would typically find on a traditional vehicle. [15]
However, when considering the maintenance benefits, it is important to acknowledge fleets should
expect some near-term delays as EV manufacturers work to build out their service and support networks
and train technicians. This will impact uptime or downtime.

7.6 HEALTH IMPACTS
The positive impact of electric vehicles on the drivers is still considered a soft cost, when calculating
TCO. However, from a quality-of-life perspective, the benefits are tangible and will undoubtedly have
real dollars associated with them in the not-too-distant future. Drivers across the board report they are
less fatigued when driving EVs. Because there is no longer an engine, EVs are much quieter and have less
vibration; both improvements reduce driver fatigue. Additionally, drivers no longer must deal with heat
coming from the engine, which also contributes to driver fatigue. Medium- and heavy-duty battery
electric vehicles (BEVs) even can be safely operated inside of warehouses with no fumes, allowing
loading and unloading to occur in air-conditioned or heated spaces.
From an environmental standpoint, electric vans and step vans have a positive impact on the
communities they serve by reducing greenhouse gas emissions in urban areas and neighborhoods. The
Environmental Protection Agency (EPA) reports that the health effects of air toxins in urban areas is
higher because of population density and a higher concentration of emission sources, which includes
both mobile and stationary sources. [16]
“People are going to start recognizing the companies that are going to be delivering packages or services
to their homes with these new technology vehicles that support the idea that we really need to take
care of the air,” says Nordh. To hear more of Nordh’s comments, watch this video. Many shippers have
published sustainability plans which include goals for increased adoption of zero-emission vehicles
hauling their freight.
Less noise is not only a benefit to the driver, but it is also a benefit to the community. It is not
uncommon to have noise ordinances or restrictions for commercial deliveries during the overnight
hours. These restrictions typically are put in place to protect neighborhoods that are adjacent to
commercial zones. Electric vehicles in general create an opportunity to make deliveries during these
restricted times because they won’t disturb the neighbors. In a residential neighborhood, electric vans
and step vans also may open the door to early morning package and parcel deliveries.
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It should be noted however, that while these vehicles are significantly quieter than their conventional
counterparts, they are not completely silent. There still is noise associated with back-up alarms, rolling
doors, etc.

7.7 NO CDL NEEDED
One benefit to operating a van or step van is that the driver is not required to have a commercial
driver’s license (CDL) since the vehicles do not exceed the 26,000 lb. weight limit. A CDL is required to
[17]:
•
•
•
•

Operate a single vehicle with a GVWR over 26,000 lbs.
A combination vehicle with a GVWR over 26,000 lbs. towing a unit over 10,000 lbs. GVWR
A passenger vehicle designed to carry 16 or more people, including the driver
Any size vehicle requiring hazardous material (HAZMAT) placards.

For fleets, this opens up driving positions to any licensed driver. While increased battery pack weight
can result in transitioning to a higher vehicle class i.e., moving from Class 3 to Class 4, it does not result
in the driver needing to have or get a CDL or all that implies for the driver. This is a huge benefit today as
the driver shortage continues for jobs requiring a CDL. In fact, the American Trucking Associations
estimates the truck driver shortage today to be approximately 80,000 drivers, which is up 31% from
three years ago. [34]

8 CHALLENGES OF BATTERY ELECTRIC VANS AND STEP VANS
While there are many benefits to electric vans and step vans, it is not a challenge-free endeavor. Some
fleets have stringent vehicle specifications which can be difficult for OEMs to meet. Additionally, the
initial purchase price of an electric van or step van can be double or almost triple that of its gasoline
counterpart, if not factoring in credits, incentives, grants or other price offsets.

8.1 OPERATIONAL REQUIREMENTS OVER THE LIFE OF THE VEHICLE
Fleets utilizing vans and step vans, especially in the parcel and package delivery space currently expect
the equipment to last 15 to 20 years and accumulate 300,000 to 400,000 miles in that timespan;
payload requirements can range from 7,000 to 8,000 lbs. [18] Even though EV manufacturers are at
parity with traditional vans and step vans when it comes to cargo capacity, battery weight still is an area
that will impact payload for those use cases with heavy loads like linen, paper, and beverage delivery.
Although manufacturers believe battery life can meet design lives of 5, 7, and 10 years depending on the
OEM choices, long-term performance of electric vans and step vans still needs to be validated by fleets.

8.2 COST OF THE VEHICLE AND CHARGING
In all commercial vehicle classes, EVs are chasing cost parity with their incumbent counterparts.
Incentives and grants continue to play a major role in the TCO equation for both the vehicles and the
charging and infrastructure. Adding a layer of complexity to the equation are the requirements, and in
some cases restrictions, fleets must agree to in order to qualify for the programs. Whether it is keeping
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an asset in a specific location, committing to operating a vehicle or charging unit over a defined period,
or scrapping the incumbent vehicle as part of a 1:1 replacement program, there are a lot of moving parts
to consider. The parity chart in Figure 24 was released with NACFE’s 2018 Guidance Report, Electric
Trucks: Where They Make Sense.

Figure 24. Class 3-6 commercial battery electric parity vs. diesel systems
(Click here for a larger view)

According to a recent Geotab article, “There are now 44 utility companies in the US offering discounted
rates, rebates, or other incentives for EV implementation, an impressive increase over the 28 companies
offering such programs in 2015. Furthermore, there are more than 200 utility companies which offer
time-of-use rates serving similar incentivizing purposes and making intelligent charging of EVs more
affordable and efficient.” [19] This sounds impressive until one considers there are more than 3,300
electric utility companies operating in the US. Consequently, this translates to only 1% of the electric
utilities in the US having some type of incentive program for electric vehicles and/or makeready
charging; only 6% have incentives aimed at usage rates.
To learn more about incentives, listen to the replay of NACFE’s Electric Truck Bootcamp
training, Incentives for Electrification.
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8.3 DEMAND IS SIGNIFICANTLY OUTPACING SUPPLY
According to a recent CALSTART report, there are approximately 1,200 medium- and heavy-duty electric
vehicles deployed in the US (as of December 2021) with more than 140,000 on order. [20]

The pressure to get these vehicles into the market sooner rather than later can be intense. There have
been numerous start-up companies in this space with promising ideas that never fully materialized.
Other new entrants have experienced some public growing pains including recalls, extended production
timelines and pivots to different vehicle segments.

8.4 TRANSITIONING DEPOTS
Warehouses and depots typically only have a finite amount of space to work with. As a result,
transitioning a location to an EV hub can be very difficult, with timelines encompassing design,
permitting, construction and installation. Added expense can be incurred if additional transformers are
needed to support the new power requirements or if conduit must be run to more optimal locations at
the site. Furthermore, for those sites that are leased, all the design, upgrades and installation work must
also be approved by the landlord, which may entail additional costs for the fleet. Lead time for these
large projects can easily last more than a year, especially if infrastructure upgrades are required by the
utility.
While preplanning is a huge benefit for new construction sites, NACFE has found several key factors can
impact upgrading existing facilities. The age of the building plays a significant role, as relatively low
impact upgrades can result in cascading changes that need to be addressed across the entire site.
Additionally, previous retrofits to lighting and HVAC also can increase the complexity as well as the
quantity of new Level 2 chargers needed for the initial implementation and future growth projections.
For tips and information on charging infrastructure, see NACFE’s Guidance Report, Amping Up:
Charging Infrastructure For Electric Trucks.

9 VANS AND STEP VANS IN RUN ON LESS – ELECTRIC
RoL-E was a freight efficiency demonstration that featured a total of 13 electric vehicles. Three of them
were vans and step vans, three were medium-duty box trucks, four were regional haul heavy-duty
tractors and three were terminal tractors. All the vehicles in RoL-E were electric.

9.1 DETAILS ON VEHICLES AND FLEETS IN ROL-E
Three fleet-OEM pairs in RoL-E operated vans and step vans: DHL with a Lightning eMotors Ford F350
Transit Van, Purolator with a Motiv EPIC step van, and Servall with a Workhorse C1000. See Figure 25.
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Figure 25. Vans and step vans from DHL, Purolator and Servall that participated in Run on Less – Electric

The vans and step vans that participated in the RoL-E are in production (although volumes still are
limited at this time) and can be ordered from the various manufacturers, except for the C1000. [57] See
Figure 26. The Run was conducted over 18 days in September 2021. Each vehicle was equipped with a
telematics device that reported the vehicle activity throughout each day and some of the results of this
are reported in detail later in this section.

Figure 26. Vans and step vans that participated in RoL-E

Figure 27 shows details about the battery electric vans and step vans that participated in Run on Less –
Electric.
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Figure 27. Specifications of the three battery electric vans participating in RoL-E

All three vans and step vans completed the Run and their assigned jobs in an equivalent manner to their
gasoline counterparts. DHL operated in the densest urban area of the three vehicles and stayed within a
15-mile radius of its Manhattan depot. Purolator also operated in an urban environment but operated in
a larger service territory from a geographic standpoint, and Servall Electric had a blend of both urban
and rural miles. Each participant runs single-shift duty cycles and charges the vehicles overnight.
In each case, the fleets are moving from successful EV pilots to a broader adoption of electric vans and
step vans within their respective organizations, as they all acknowledge it makes sense for them to do so
both financially and environmentally.

9.1.1

DHL and Lightning eMotors

DHL divisions offer a portfolio of logistics services ranging from national and international parcel
delivery, e-commerce shipping and fulfillment solutions, international express, road, air and ocean
transport to industrial supply chain management. [xx] DHL operates about 70 vans and step vans at its
Manhattan facility, making both commercial and residential deliveries to customers in New York City.
[54] DHL’s participant vehicle in RoL-E was the Lightning eMotors Transit HD shown in Figure 28.
Lightning eMotors has been in operation since 2009 and deploying complete zero-emission vehicle
solutions for commercial fleets since 2018. [21] NACFE’s report Electric Trucks Have Arrived:
Documenting A Real-World Electric Truck Demonstration contains more detailed information on DHL and
Lightning eMotors. There is also a fleet profile and video.
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Figure 28. DHL and Lightning eMotors

Figure 29 contains data collected during all 18 days of RoL-E on the Lightning eMotors Transit Van
operated by DHL in New York City.
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Figure 29. DHL and Lightining eMotors data (Click here for a larger view)

9.1.2

Purolator and Motiv

Purolator Inc. is Canada’s leading integrated freight, parcel, and logistics solutions provider. The
company is focused on sustainably, positioning itself for future growth and success. Purolator also is
committed to contributing to the well-being of the communities it serves. Purolator operates a variety
of equipment including hybrid electric vehicles, step vans, straight trucks and larger Class 8 tractors. [55]
Their RoL-E participant vehicle, as shown in Figure 30, was the Motiv EPIC step van operating in
Vancouver, Canada. Motiv currently has more than 120 vehicles on the road today, and deployed its first
step vans in 2015. [22] NACFE’s report Electric Trucks Have Arrived: Documenting A Real-World Electric
Truck Demonstration contains more detailed information on Purolator and Motiv. There is also a fleet
profile and video.
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Figure 30. Purolator and Motiv

Figure 31 contains data collected during all 18 days of RoL-E on the Motiv EPIC step van operated by
Purolator in Vancouver, Canada.

April 12, 2022

45

Electric Trucks Have Arrived: The Use Case for Vans and Step Vans

Figure 31. Purolator and Motiv data (Click here for a larger view)

9.1.3

Servall and Workhorse

Servall Electric Company is a third-generation electrical construction company that has been in business
for more than 60 years, serving the Cincinnati, OH area and the rest of the Cincinnati Tri-State area with
residential, commercial, and industrial electrical services. [56] Their participant vehicle, as shown in
Figure 32, was the Workhorse C1000, operating in Cincinnati, OH. Workhorse has been in the electric
vehicle space for more than 15 years, focusing first on passenger vehicles and then pivoting to
commercial vehicles around 2010. [23] NACFE’s report Electric Trucks Have Arrived: Documenting A
Real-World Electric Truck Demonstration contains more detailed information on Servall and Workhorse.
There is also a fleet profile and a video.
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Figure 32. Servall Electric and Workhorse

Figure 33 contains data collected during all 18 days of RoL-E on the Workhorse C1000 step van operated
by Servall Electric in Cincinnati, OH.
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Figure 33. Servall Electric and Workhorse data (Click here for a larger view)

9.2 WHAT WAS MEASURED
The RoL-E website dashboard was developed to capture and present data on BEV operations for a
variety of end users’ interests. All data originates from the vehicles themselves through the Geotab
integration. See Figure 34. The following sections contain a synopsis of the data measured during RoL-E.
For a more complete discussion of what was measured, read NACFE’s report, Electric Trucks Have
Arrived: Documenting A Real-World Trucking Demonstration.

Figure 34. Vehicle parameters reported
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Vehicle performance is always in context of the operating environment. For RoL-E, NACFE pursued
regions with diverse weather conditions. The local weather data for each day and fleet location were
obtained from OpenWeather. [38]
NACFE reported distance traveled on the RoL-E metrics dashboard. First, total miles for the day were
tabulated and reported as a number, then distances were graphed versus time along with battery of
state of charge (SOC).
NACFE reported speeds on the RoL-E metrics dashboard. First, speeds along with SOC were graphed
versus time, and then speed was categorized as percent distance in speed bands.
SOC is like the diesel fuel gauge. It is just as problematic and challenging. Battery SOC for RoL-E is a
measurement made by the vehicle by continuously monitoring voltage, amperage, and amp hours
remaining after fully charging — essentially counting the amp-hours expended over time and
subtracting it from the full charge state.
Battery electric vehicles generally can recover energy by using the drive motors to slow the vehicles.
This is called regenerative braking; essentially the motors rather than using energy are acting as
generators and putting energy back into the batteries.
Deliveries, the act of stopping the vehicle and unloading (or loading), are metrics NACFE captured for
RoL-E. For vans and step vans as well as medium-duty box trucks and heavy-duty tractors, NACFE used
one algorithm to estimate if a delivery was made in order not to mistake a stop at a traffic light as a
delivery.
For RoL-E, NACFE described the charging rate as how fast and at what power level. Charging rate was
determined from vehicle data bus signals using SOC over time when the vehicle was plugged into the
charger. The vehicle data bus continuously reported voltage and amperage, and integrated that over
time to provide SOC.
Consumption is the inverse of efficiency. Diesel vehicles report fuel efficiency as miles traveled per
gallon of fuel expended. Consumption for them is then gallons of fuel expended per mile traveled. In
battery electric vehicles, the metric often reported is kilowatt hours expended per mile or kWh/mi. This
is not efficiency but rather consumption.
For RoL-E, trucking activity was categorized as: inactive, idling, charging and driving. These terms can
mean different things for BEVs than for diesel-powered vehicles.
The battery on a BEV is continuously changing its SOC value based on the amount of energy that is going
out and the amount of energy coming in. This occurs at the same time, for example, a BEV exiting from
an Interstate engages regenerative braking by removing pressure on the accelerator pedal to slow the
vehicle.
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10 MARKET SEGMENT PERFORMANCE VANS AND STEP VANS IN RUN ON LESS –
ELECTRIC
With the explosive growth in e-commerce, companies are racing to solve the complex last mile delivery
equation with vans and step vans continuing to play an integral role in that solution. To further illustrate
the rapid growth in this market segment, Figure 35 represents all of the current OEMs and EV
manufacturers with electric vans and step vans announced, in development, or already in production.
[7], [15], [22]-[35]
The Market Place: Electric Vans & Step Vans
Type
Step
Vans

Vans

OEM

Vehicle

Freightliner

MT50e

Motiv

EPIC E-450 / F-59

Workhorse

C1000

Xos

Class

Battery Pack Size

Range

Payload

Cargo Space

Availability

5

226 kWh

120 miles

Not available

Not available

In Production

4-6

127 kWh

105 miles

Not available

Not available

In Production

4

70 kWh / 105 kWh

100 – 150 miles

Not available

1000 cu. ft.

Retired

SV01

6

90 kWh / 120 kWh 150 kWh / 180 kWh 200 miles

Not available

Not available

In Production

Arrival

Walk-in / Cargo

2

67kWh / 89kWh / 111kWh

Up to 211 miles

Up to 4,056 lbs

10.4 – 18 cu. ft.

2022

BrightDrop

EV410 / EV 600

2b - 3

Not available

250 miles

2,200 lbs

400 cu. ft. / 600 cu. ft.

2022

Canoo

MPDV2

3

40 kWh / 60 kWh / 80 kWh

90 – 190 miles

Up to 1,760 lbs

500 cu. ft.

2022

Cenntro Automotive Group

Logistar 400

4

80 kWh

124 miles

5,621 lbs

490 cu. ft.

TBD

EVTV Motors

Logistics Van

4

106 kWh

170 miles

7,804 lbs

336 cu. ft. – 399 cu. ft.*

In Production

Ford

E-Transit

3

68 kWh

Up to 126 miles

3,880 – 3,330 lbs*

280 cu. ft. to 536 cu. ft.*

In Production

GreenPower Motor Co.

EV Star CarGo

4

118 kWh

150 miles

Up to 6,500 lbs

477 cu. ft. - 546 cu. ft.*

In Production

Lightning eMotors

FT3-43/86

3

86 kWh / 105 kWh

140 - 170 miles

Up to 4,300 lbs

Not available

In Production

Oshkosh

TBD

Not available

Not available

Not available

Not available

2023

Rivian

EDV 500 / EDV 700

Not available

Up to 150 miles

Not available

500 cu. ft. / 660 cu. ft.

In Production

SEA Electric Power Systems

SEA Drive 100

100 kWh

130 – 170 miles

Not available

Not available

In Production

Via Motors

TBD

Not Available

124 miles

Up to 5,600 lbs

300 – 600 cu. ft.

2b - 3
3-5
3

2023

As of March 2022

Figure 35. Current status of electric vans and step vans in the marketplace (Click here for a larger view)

The flood of truck manufacturers inevitably includes start-ups that don’t make it beyond the concept
phase or are bought out by larger OEMs. The annual production of medium-duty vehicles in North
America in a good year is approximately 350,000 vehicles. This number is a combination of both supply
and demand factors. More manufacturers make market share opportunities more challenging for all the
vehicle makers.

As the EV marketplace continues to evolve, expect to see the dynamics of mergers, acquisitions, startups and failures continue. As stated earlier, this growing market will have a high volume of simple cargo
vans with many manufacturers building standardized straight forward models. The remaining market,
including step vans, will be incredibly diverse to satisfy the many other applications — commonly called
vocations.
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Following successful pilot programs, fleets in this segment of Run on Less – Electric are expanding their
EV footprint in the van and step van space.
•

DHL is adding 85 Lightning eMotors electric transit vans to its fleet; 55 will be based in NYC
(bringing their current total to 64) and 30 will be going to California.

•

Servall Electric indicated it has plans to transition its entire fleet to electric vehicles and provide
in-home chargers for service technicians who will take these vehicles home.

•

Purolator has a goal to add 1,800 electric vehicles to its fleet over the next 10 years, as the
company is seeing a 50% increase in the number of stops for urban residential delivery.

Susan McSherry, director, alternative fuel programs New York City Department of Transportation,
reflected on the DHL pilot and others like it, “It helps visibility and for other fleets to see the success of
the program and decide ‘Hey, these guys, they're making it work.’ It's in their best financial interest to
do it. It's a game changer.”
The NYC DOT and the city would like to see freight move toward electrifying the last mile. “And we really
do welcome these kinds of demonstrations and are happy that they're coming to the Northeast and
being demonstrated in the Northeast because weather-wise it’s not always [going] to be the
environmental sweet spot for anything here,” McSherry continued. “It's very cold winters and very hot
summers.” To hear more about NYC DOT sustainability plans, watch this video.

NACFE considers the van and step van market segment to be 100% electrifiable, which would result in
the avoidance of 43,476,632 MT CO2e annually, as shown in Figure 36.
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Figure 36. Carbon emissions avoided if all US and Canadian vans and step vans were battery electric

With the growth of e-commerce and successful pilot programs with electric vans and step vans, some
fleets are reluctant to scale with gas or diesel vans and step vans. They are worried that in the future
they may have stranded assets as the market transitions to zero-emission vehicles. This means fleets
that purchased too may gasoline- or diesel-powered vehicles as the industry transitions to electric
vehicles could end up unable to sell those assets on the used truck market.
However, new markets for used vans may develop over the next decade as these assets become
available after the fleets go electric. One example is that gasoline or diesel assets may be
remanufactured as zero-emission vehicles or moved to other regions on a different pace of transition
where they may continue to operate competitively. Life-cycle ramifications of this are complex to
quantify. Retiring vehicle capital assets early has cost and emissions ramifications — the energy required
to build a new replacement vehicle is accelerated over time, and the return on investment of the old
vehicle is greatly reduced. Scrapping a vehicle reduces an asset’s value to its raw minimal salvage value.

11 TCO DISCUSSION
At a high level, the TCO discussion for electric vans and step vans can be boiled down to four categories:
the vehicle, energy, maintenance, and sustainability. However, considering the driver in the equation
should not be undervalued as more evidence continues to emerge regarding the positive impact
commercial battery electric vehicles have on the health, safety, and productivity of the driver group. See
Figure 37.
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Figure 37. TCO can be grouped into five major areas of focus

Within each of these categories, there are multiple variables for fleets to consider and in some cases,
there is insufficient information upon which to base decisions. To help fill in some of the gaps, fleets are
choosing to undertake pilot programs with a limited number of vehicles to determine operational
feasibility as well as validate existing assumptions (like reduced maintenance cost) and comparing
electric vehicle performance to their incumbent vehicle baseline.
When NACFE published the Medium-Duty Electric Trucks: Cost of Ownership report in 2018, the industry
was still in the early stages of EV deployments, many of which were prototype or first-generation
vehicles. As a result, there still were a lot of unknowns about vehicle performance and total cost of
ownership. Five years later, the picture is becoming clearer, especially in the van and step van market.
Today, electric vans and step vans are both in production and operational across the US and Canada,
giving fleets more real-world data to rely on when making TCO decisions for their businesses. In fact,
many key stakeholders in the EV space have developed TCO calculators to help fleets assess if
transitioning to battery electric vehicles makes financial sense.
Figure 38 is a comparison of specifications and purchase prices of gas and electric vans and step vans.
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Figure 38. Comparison between gas and electric vans and step vans

Potential fuel savings is a major lever within the TCO discussion. Fleets are consistently challenged with
managing fuel cost, a challenge that has proved difficult given the volatility of fuel prices over the years
as indicated in Figure 39.

Figure 39. Average US retail gasoline prices 2019 - 2022

Electricity, especially in the context of other fuel types, is less volatile and less expensive per gasoline
gallon equivalent (GGE), making it an attractive solution for fleets transitioning to zero-emission
vehicles. [36] See Figure 40.
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Figure 40. Average retail fuel prices in the US 2000 - 2021

For fleets, this translates into potential fuel savings as shown in Figure 41, using the typical operational
characteristics of vans and step vans and average retail fuel and electricity prices for 2021.
Other calculations include:
•
•
•
•
•
•

Gallons Burned Per Day: Daily Range/Average Miles Per Gallon
Cost of Fuel Per Day: Gallons Burned Per Day x Price Per Gallon of Gasoline
Estimated Annual Fuel Cost: Cost of Fuel Per Day x Operational Days
Electricity Consumed Per Day (kWh): Daily Range/Miles per Kilowatt Hour
Cost of Electricity Per Day: Electricity Consumed Per Day (kWh) x Price of Electricity Per Kilowatt
Hour
Estimated Annual Electricity Cost: Cost of Electricity Per Day x Operational Days
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Figure 41. Fuel cost comparison between gasoline-powered and electric vans and step vans

Fuel savings will continue to be a driving force in TCO calculations, but it’s not the only input to take into
consideration.
Once considered an ancillary benefit, sustainability is now moving to the top of the list as more
companies, utilities, and municipalities publicly announce zero-emission goals and ambitions. [1] See
Figure 42.
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Figure 42. Recent list of corporate sustainability goals

According to Purolator’s Merrick, “Our goal is to become the greenest courier company in Canada. We
have a long history of trying new things and deploying new technologies.” To hear more about
Purolator’s sustainability goals, watch this video.
Facing significant urban population growth and a 50% increase in the amount of stops they make,
Purolator expects to have more than 1,800 electric vehicles in service within the next 10 years.
Similarly, Servall Electric, also plans to transition its current fleet to all electric. “We started installing EV
chargers a couple of years ago,” says Julie Ann Lake, vice president of operations at Servall. “Well, if
we're installing EV chargers, we have to put our money where our mouth is. We thought about getting
an electric vehicle because it made sense financially and it also made really good sense
environmentally.” To hear more about Servall’s decision to purchase electric step vans, watch this video.
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12 VANS AND STEP VANS FINDINGS
The study team has four key findings based on the three battery electric vans and step vans
that participated in RoL-E.
1. E-commerce is leading the doubling of the huge van and step van market. The continued
growth of e-commerce, coupled with customer demand for faster, cheaper shipping, and
the need for last mile delivery solutions, likely will drive growth in the van and step van
market segment over the next decade. In fact, McKinsey & Company is estimating the
market segment to reach 8 million by 2030. [8] Many recent announcements from major
companies like FedEx, UPS, Amazon and Walmart underscore this trend as well. These and
other companies are putting in major orders for electric vans and step vans that span the
next several years.
2. Everything around electrifying smaller commercial vehicles is easier and the TCO for this
market segment is approaching parity with diesel- and gasoline-powered vehicles. Battery
technology today meets the operational requirements for smaller commercial vehicles,
especially in the Class 3 to 6 range. The battery packs are smaller and don’t impact cargo
capacity or payload. Additionally, because these vehicles are typically used in single-shift
operations, fast charging is not necessary. This lowers the power requirements thereby
reducing the total cost of charging and infrastructure. Unlike larger commercial vehicles, inhome and public charging also is a possibility for vans and step vans, which opens up new
doors to facilitating charging across a fleet of vehicles. A good example of this would be the
benefits of in-home charging. Level 2 chargers can be purchased from your favorite online
retailer for less than $1,000 and enable the user to receive preferred residential charging
rates which are much lower than public charging prices.
3. EVs improve driver attraction and retention. The ease of operation of these vehicles will be
key to attracting drivers. With a driver shortage throughout the industry, the fact that
drivers of these smaller vehicles are not required to have experience driving trucks is a
tangible and valuable attribute. Reliability and improved working environment are not the
only benefits drivers see with electric vans and step vans. There is also a definite “cool
factor” when it comes to interacting with the public. Drivers tell NACFE they get a lot of
interest about the electric vehicles they are driving, from both their peers and their families.
“My kids do know that I'm driving a vehicle that's electric,” says Alexander Schaumann, a
courier with Purolator. “I've definitely taken a couple selfies with it and sent that to them.
They tell their friends at school and it's nice to know that I'm not polluting the environment
with a truck that uses fossil fuels. We’ve taken a step forward.”
4. Transition will be challenging, but planning can mitigate risks. Even though electrifying
smaller commercial vehicles is easier, the transition still will be difficult. Electrification will
not happen overnight or in a silo. Redesigning parking lots and depots to support
electrification will take time, effort, and money. While success at some locations will enable
quick replication, other sites will present unique challenges, making electrification more
difficult. However, thoughtful planning during the design phase at new sites can help fleets
mitigate some of the challenges existing sites will experience as they work toward
electrification.
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14 APPENDIX A – VANS & STEP VANS FACT SHEET

VANS & STEP VANS
NORTH AMERICAN COUNCIL FOR FREIGHT EFFICIENC Y

Market Segment & Fleet Proﬁle Fact Sheet

Deﬁnition

Market Summary

Vans and step vans, in Class 3 to 6, are used in many dif erent
applications and play a major role in last mile delivery, giving
f eets a f exible platform to service residential and commercial
customers. While they are primarily recognized as package
delivery vehicles, vans and step vans are highly customizable
and are used by other segments like linen delivery, food and
catering, parts and tool sales, emergency response, electrical
contractors, and telecommunications companies.

With the explosive growth in e-commerce, companies are
racing to solve the complex last mile delivery equation with
vans and step vans continuing to play an integral role in that
solution.

Vans and step vans feature an open driving area, provide
direct access to the cargo from multiple entry points and have
low step height which reduces driver fatigue while entering
and exiting the vehicle. These vehicles also are known by
various other names, including walk-in van, parcel delivery
van, multi-stop van, panel truck, bread van and delivery van.

Cargo Vans
Diesel vs. Electric Comparison

12/15/21

Run on Less – Electric highlighted three commercially
available vans. The featured vehicles were the Lightning
eMotors Electrif ed Ford Transit Van, a Class 3 urban delivery
van DHL is using to service residential and commercial
customers in New York City; the Motiv EPIC, a Class 6 step
van Purolator operates to deliver packages in Vancouver,
Canada; and the Workhorse C1000, a Class 4 step van being
utilized by Servall Electric to move parts and supplies to
worksites in the greater Cincinnati area. What makes the van
and step van market segment unique, is the ability to electrify
the conventional vehicle platforms, which is also known as
upf tting, rebuilding, or remanufacturing.

Step Vans
Diesel vs. Electric Comparison

Vans & Step Vans: Market Segment & Fleet Prof le Fact Sheet

1

Download the entire Fact Sheet below:
Vans and Step Vans: Market Segment & Fleet Profile Fact Sheet
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15 APPENDIX B – LESSONS LEARNED

Download the Vans and Step Vans Lessons Learned here.
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16 APPENDIX C – ZERO EMISSION COMMERCIAL VEHICLE DEVELOPMENT BY STATE
Deployments of zero emissions commercial vehicles is not taking place everywhere across the United
States. According to a report, Zeroing in on Zero-Emission Trucks from CALSTART, “They are
concentrated in areas with supportive electric truck policies and regulations.” The map below shows the
deployment of zero emissions commercial vehicles by state.

Today, zero-emission vehicles have a high cost when compared to diesel-powered vehicles, so some
states are offering incentives or grant funding opportunities to help defray the cost so more zero
emission trucks will be purchased. The map also shows states that offer voucher incentive programs.
The map also details states that have the Advanced Clean Trucks rule, which will set targets for the sales
of zero-emission commercial vehicles.
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