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Introduction
There can be no doubt that commercial and government fleets across North America 
are being urged and incentivized to deploy electric vehicles. The pressure may come 
from governments, whether federal, state or local, in the form of incentives or regula-
tions; or it may come from company leadership, investors, employees or customers. 
With climate change becoming an increasingly evident reality, and urban air pollu-
tion claiming many lives every year, replacing gasoline and diesel trucks, vans and 
buses with zero-emission vehicles is rising to the top of many agendas.

In addition, the operating patterns of most commercial vehicles, which often follow 
well-defined routes and park overnight in central depots, make them an ideal candi-
date for electrification. However, electrifying a fleet at scale can seem daunting.

The passenger EV market is accelerating and is well into the mainstream of personal 
transportation; and while the commercial EV market is not as mature, it is certainly 
out of the early adopter phase and catching up quickly. Lightning eMotors is working 
hard to make EV adoption as easy as possible, partly through education, but also 
through actively building out a full-spectrum solution of products and services which 
addresses all the concerns and sticking points that a fleet may face when considering 
going electric.

This paper covers six “variables” that fleets must consider:

1. Vehicles
2. Charging infrastructure
3. Software
4. Service and support
5. Financing
6. Funding and incentives

A comprehensive understanding of, and plan for, all of these areas is required to 
achieve a successful, sustainable and scalable commercial EV deployment. Lightning 
eMotors refers to the collection of these “variables” as the Fleet Electrification Equa-
tion. This paper seeks to define these variables and chart a path to help fleets solve 
the full equation.
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The first variable in the equation that a fleet must solve for is vehicles. A 
vehicle that is properly equipped to perform the intended work must be 
available for the fleet to acquire in their desired volume.

As the commercial EV market continues to develop, more options are becoming 
available, whether a fleet’s operations are centered around passenger transpor-
tation or goods logistics and delivery. Lightning’s current offering covers light and 
medium duty vehicles from GVWR class 3 to class 8, including:

• Last-mile package delivery, refrigerated food distribution, electric scooter 
logistics, etc.

• Middle-mile logistics and distribution

• Passenger shuttles for transit, micro-transit, campuses, airport parking and 
more

• School buses

• Ambulances

• City transit bus and motor coach repowering from diesel to electric

While it’s true to say that some use cases, such as long haul tractor trailers, are chal-
lenging for fully battery electric solutions, commercial EVs are a great solution for 
the uses cases above and bring the benefits of zero on-road emissions, increased 
efficiency leading to much lower fuel costs, mechanical simplicity leading to lower 
maintenance costs, and quiet, smooth and quick operation.

When selecting a commercial EV product for an application, the following consider-
ations apply:

• Cargo payload or passenger capacity: Due to the weight of the battery 
packs, the payload capacity may differ from an ICE vehicle. 

• Range on a full charge: Does the vehicle have enough range for a day’s 
operations? Or if not, does the operational schedule permit top-up charging 
(also referred to as “opportunity charging”) during the day? It is also good 
practice to consider acquiring vehicles to meet specific routes. For example, 
if you have routes that vary in range from say 50 miles per day to longer 
routes up to 200+ miles, you might purchase higher battery capacity vehi-
cles for the longer routes and a one- or two-battery solution for the shorter 
routes.

• Equipment considerations: Does the EV vendor’s product offer support for 
upfits such as supplementary HVAC, ADA wheelchair lifts, cargo lifts, refrig-
eration, or medical equipment? Attempting to add many upfits after the 
initial purpose can cause various issues such reduced payload or even void 
the OEM warranty.

Lightning’s sales team regularly works with fleets to identify the best vehicle type 
and configuration for each application and can help you model your specific fleet 
needs to assure you get exactly what you need.

Variable 1: Vehicles

ZEV
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The second, and often most challenging, variable to solve when electrify-
ing a fleet is determining how to fuel the vehicles.

The vast majority of commercial fleets opt to have reliable charging infrastruc-
ture that is under their control and, ideally, on-site. This eliminates any concern of 
finding a functional public charger that will reliably work with the fleet vehicles at 
the scale needed.

Addressing this requirement is complex and can be overwhelming. Thankfully, 
Lightning can help with many aspects of infrastructure planning, design and imple-
mentation, as well as ongoing operation and maintenance.

The key component of charging infrastructure is the charging stations themselves. 
For commercial EVs, these fall into two categories:

• Level 2 AC chargers: These transfer alternating current (AC) electricity to the 
vehicle. Conversion to high-voltage direct current (DC) electricity (which is 
needed for charging the batteries) takes place on the vehicle itself. These 
chargers typically operate between 6 kW and 19.2 kW, and are regarded as 
relatively slow. For example, a class 4 electric shuttle bus may take most of 
the night to charge from empty to full. However, for fleets that have a set 
schedule of routes during the day and idle time overnight, AC can be a great 
solution as AC chargers are typically low-cost and relatively easy to install.

• DC Fast chargers (often called Level 3): These charging stations are larger 
and more expensive than AC chargers because they contain the electronics 
needed to convert the grid’s AC electricity to high-voltage DC, which is then 
passed to the vehicle. DC chargers are available from 20kW to 200kW or 
more. The class 4 bus mentioned above might be fully charged in, say, 2.5 
hours. DC chargers require higher-current electrical connections to the grid 
than AC chargers do, and may also require concrete work due to their larger 
size and weight.

Depending on the size of the EV fleet at a location, the amount of electrical energy 
needed when all charging stations are operational may exceed the existing capacity 
of the electrical provision to the site. In this case, a combination of the following 
three options should be pursued:

• load-management software should be used to schedule the charging;

• the local utility company may need to be involved to plan and provide addi-
tional capacity;

• on-site electricity generation or storage may be needed.

The initial planning – which Lightning can assist with – should consider factors such 
as:

• How many EVs will be in the fleet and deployed at each depot?

• What are their battery capacities (in “kilowatt-hours”, kWh)?

• What are the on-road daily range requirements for each vehicle?

• How much idle time is available at night for charging, if any?

Variable 2: Charging Infrastructure
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• How long during their daily operational schedule are the vehicles available 
for opportunity charging?

• What’s the layout of the parking area? How many vehicles can be parked 
and where would the charging stations be ideally located?

• What’s the budget? (See later in this white paper, regarding financing and 
incentives.)

• Is there enough electrical capacity available on-site to support the number 
and size of desired chargers?

• Can charging management software be used to manage the charging load 
and optimize fueling costs?

• Will the utility company need to provide additional electrical capacity to the 
site? Who pays for this – the fleet or the utility? (Rebates and incentives may 
be available.)

• Is there a need for on-site generation or energy storage to offset the need 
for a utility upgrade or to fulfill your organization’s sustainability mandate?

• Does the infrastructure deployment timeline align with the desired vehicle 
delivery schedule? If not, are temporary/mobile charging solutions required 
to fill the gap?

There are some additional considerations which might apply:

Lightning offers all new vehicles with a portable AC charger, which is typically 
stored in the vehicle. It can – slowly – charge the vehicle from a 110V or 220V outlet. 
It’s not fast enough for regular operational use, but it can help in a pinch.

Lightning also offers a mobile DC charging solution called Lightning Mobile, which 
can provide flexible charging if, say, the permanent infrastructure is being deployed 
too slowly. It also works as a towable rescue solution for EVs that are stranded.

Lightning also supports inductive charging as an option, which allows vehicles to be 
charged wirelessly, somewhat like a wireless phone charger. This may be useful for 
parking lots which are space constrained.

Some fleet operators are interested in on-site “microgrids”, which are localized 
electrical generation capabilities, such as solar arrays, natural gas-fired generators, 
or wind turbines. These solutions can assist with reducing energy costs or deferring 
utility upgrades, though they may not on their own suffice to power the 
entire fleet.

In some cases, “vehicle-to-grid” (V2G) and “vehicle-to-building” (V2B) 
are of interest. This technology allows energy to be stored on vehicles 
during low-cost periods, and then returned to the grid or building 
during peak times. While most fleets will be looking to get the max-
imum range from their EVs and will therefore not be interested in V2G or V2B, 
there are use cases where it may make sense, with school buses being an obvious 
application since they are idle during the day. This technology requires V2G-capable 
vehicles, charging stations and management software.

Finally, it’s important to understand the pricing scheme that your utility employs. 
This may include price changes depending on the time of day, as well as pricing that 
changes depending on the on-site demand. Planning your charging schedule intel-
ligently can enormously reduce your energy costs. While this is potentially complex, 
help is at hand: see later in this paper regarding software.

Armed with a full understanding of these requirements, the planning phase for 
charging infrastructure deployment can begin.

https://lightningemotors.com/lightning-mobile
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The next variable in the equation is one that offers the largest potential fi-
nancial impact on the day-to-day operation of EVs within a fleet: software.

Software plays a critical role in multiple phases of the fleet electrification process:

• Route assessment and vehicle selection: Software can be utilized to ana-
lyze routes, payload/passengers, dwell time, available opportunity charging, 
weather, driving behavior and other factors, and recommend the optimal 
vehicle/charger strategy to accomplish the fleet’s needs. For potential custom-
ers, Lightning provides an on-line tool that identifies which of our commercial 
EV models would fulfill their operational requirements: fleet.lightningemotors.
com

• Telematics / analytics: A subscription-based service that utilizes an on-board 
device to collect and transmit comprehensive operational and health data 
from each vehicle. Telematics has existed in ICE fleets for decades, however 
the system structure of EVs allows for significantly more in-depth data to be 
collected on important metrics such as efficiency, driver behavior, charging 
activities, route histories, vehicle health and remote diagnostics. Every vehi-
cle that Lightning manufactures comes equipped with Lightning Insights, a 
telematics system that collects up to 160 data points every second from every 
vehicle. This data provides the Lightning service with deep insights into the 
health and performance of the vehicles. In addition, subscribing fleets have 
access to the online Lightning Insights portal that allows them to monitor and 
report on their vehicles in real-time.

• Charger management: Many level 2 and DC chargers are equipped with the 
ability to be internet connected and can be tied into a back-end management 
system using a published protocol called OCPP. These back-end management 
systems vary in terms of capabilities and price, but generally provide services 
associated with the following categories:

 - Monitoring & Basic Control: This includes monitoring the status of the 
charger, remote diagnostics, managing access to the charger, starting/stop-
ping charge sessions, charge session reporting, etc. These are important 
core functions that every OCPP back-end should provide.

 - Intelligent Charging Management: As we’ve discussed previously, EVs 
come with the complication of a fleet needing to acquire, install and main-
tain their own fueling infrastructure. However, once this infrastructure is 
in place, it provides the fleet with an opportunity to manage their fueling 
cost in ways that are not possible with ICE vehicles. With ICE vehicles, fleets 
are forced to pay whatever price is posted at the fuel pump. With their own 
EV charging infrastructure, they can deploy software that optimizes the 
charging strategy to keep fueling costs as low as possible. An intelligent 
charging management back-end should take multiple considerations into 
account when optimizing charging strategy, including:

• Available electrical capacity at the site and at each electrical panel

• Local peak, mid-peak and off-peak utility rates

Variable 3: Software

https://fleet.lightningemotors.com
https://fleet.lightningemotors.com
https://lightningemotors.com/lightning-insights/
https://insights.lightningemotors.com/auth/login
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• Local peak and non-peak demand charges

• Vehicle capacity and target state-of-charge (SOC)

• Local weather forecasts and traffic patterns

Ideally, a fully integrated software solution will include connections 
between the telematics system, the charging management system and 
the fleet’s existing fleet management software, which contains each 
vehicle’s planned schedule. With this information, the software is then 
able to ensure that each vehicle is charged to the minimum state of 
charge required to accomplish its schedule for the next day, while do-
ing so at the lowest cost possible. Lightning Insights software provides 
vehicle telematics and charging management software in one pack-
age and is designed to integrate into a fleet’s existing software tools, 
enabling cost-effective and intelligent management of their vehicles 
and chargers.
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The most important variable for ensuring long-term success within a 
commercial EV deployment is service and support.

For a successful fleet operation, vehicle uptime is critical. Vehicles which are inop-
erable due to fault conditions or damage are not delivering value to the fleet or its 
clients. While Lightning’s focus on quality and the natural stability of EV systems 
means that our vehicles are inherently reliable, issues do occur and it’s important to 
ensure that resources are in-place to address these as quickly as possible.

When needed, Lightning has a team of direct service technicians who travel to 
customer sites to perform repairs and updates. However, many fleets today have 
local service providers that they prefer to continue working with. Lightning is happy 
to train these providers through our Authorized Service Partner program, which has 
strict requirements including technician training and certification, so that a fleet’s 
vehicles can be serviced locally, safely, quickly and effectively. Many of these service 
providers appreciate the opportunity to get trained on how to work on EVs in antici-
pation of the potential market growth for them.

Additionally, for fleets who have their own maintenance teams, Lightning can train 
them to the same high standards to be able to maintain Lightning electric vehicles 
in-house. Beyond standard chassis upkeep, maintaining EV uptime is relatively 
straight forward. Your team can be trained on all aspects of maintaining your Light-
ning fleet, from required tooling, safety, component replacement, and inspections. 
Of course, our direct service team is always just a phone call or email away if your 
team has additional questions.

Service is also an important consideration for charging infrastructure. AC chargers 
are reliable, but issues can arise, so it is important to have spare chargers or parts 
available and resources on-call to perform the replacements. DC chargers, due 
to their significantly more complicated systems and components, can have more 
issues than level 2 AC chargers. A fleet charging plan that includes DC fast charging 
must also include a service agreement with a contractor that is trained to trouble-
shoot and repair the chargers. Parts should be stocked locally and the service agree-
ment should include an SLA (service level agreement) that defines the response 
time and resolution time provided by the contractor. Even with these precautions 
in-place, Lightning recommends that fleets over-build their charging infrastructure 
slightly to ensure that there are backup charging options available when a charger 
inevitably goes down.

Telematics and charging management software, discussed above, is a key part of 
service planning as well. It plays a critical role in enabling remote troubleshooting 
and diagnostics, as well as tracking and resolving issues as they arise.

Variable 4: Service and Support
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The fifth variable in the equation that must be solved in order to deploy 
commercial EVs at scale is financing. 

Electric vehicles are more expensive than their ICE counterparts. Let’s face it, lith-
ium ion batteries are more expensive than an aluminum gas tank. This may result 
in sticker shock for a fleet looking to electrify. However, financial instruments 
such as leasing or “as a service” offerings can shift up-front capex to on-going 
opex and make acquisition and operation LESS expensive than its ICE counter-
part. 

A key thing to note is that fueling costs for EVs are much lower than for gasoline or 
diesel vehicles, especially if costs are managed by thoughtful charging manage-
ment, as mentioned in the previous section. The recent spike in fossil fuel prices 
serves to underline this point.

Additionally, maintenance costs for electric vehicles are much lower than ICE 
vehicles, especially diesels. With very few moving parts and some simple oil and 
coolant changes, an EV really does not take much maintenance. A feature called 
regenerative braking, which significantly improves the vehicle’s efficiency, has the 
beneficial side-effect that the vehicle’s brake components (pads and rotors) last 
much longer, further reducing maintenance costs.

By leasing the vehicles, a fleet can spread the capital cost over several years; and 
with the lower fuel and maintenance costs, it’s very likely that the costs are lower 
than ICE vehicles from month one.

One challenge is that since commercial EVs are rela-
tively new, many traditional leasing providers struggle 
to appropriately determine the future residual value 
of the vehicles and can end up quoting unfairly high 
lease payments as a result. Lightning can help with 
vehicle financing either directly or through vetted fi-
nancing partners and expedite the challenges funding 
relatively new technology.  

Vehicles are not the only expense facing an electrify-
ing fleet: there may be infrastructure costs to consid-
er, especially if DC Fast chargers are deployed. How-
ever, once again there are leasing solutions available 
from companies whose business model is to assist 
fleets with infrastructure deployments. Lightning has 
relationships here too.

Ultimately, the easiest way for a fleet to solve this 
variable (and to simplify the balance of the equation) 
is to utilize “as a service” models for their vehicles, 
charging infrastructure or both. This option will be 
discussed in detail later in this paper.

Variable 5: Financing
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The final variable is funding and incentives, which are sources of money 
from federal, state and local governments for deploying electric commercial 
vehicles.

The United States is in a transformative stage when it comes to transportation electri-
fication, in particular on the commercial fleet side. The federal government and many 
states have started to adopt Advanced Clean Car and Truck rules which, when imple-
mented, will result in accelerating the rollout of electric vehicles on the roads.

California’s HVIP program, which provides substantial funding for new electric medium- 
and heavy- duty vehicles, has become a model for other states to adopt, and the federal 
government is leading the way with clean school bus initiatives and charging infrastruc-
ture to sustainably move our children to and from school in new emissions-free electric 
buses.

Currently, many states, municipalities and the federal government are creating pro-
grams which fleets can take advantage of to reduce the cost not only of the vehicle but 
also the charging infrastructure necessary to power it. New York, New Jersey, Virginia, 
Michigan, Massachusetts, Colorado, Maine, Illinois, Delaware, Pennsylvania, and many 
other states are all stepping up with either tax incentives or grants for fleets to transi-
tion to electric vehicles.

Two federal programs stand out as huge opportunities for certain fleets as well. The 
Low or No Emission Vehicle Program administered by the FTA for public transportation 
agencies pays for up to 80% of the vehicle cost and most of the infrastructure deploy-
ment costs as well. This program is funded at $1.6 billion for 2023 and runs for several 
years after that as well.

For school districts, the EPA’s Clean School Bus Program which is funded at $1 billion 
annually will pay for 100% of the cost of the bus and up to 20% of the charging infra-
structure.

The recently enacted Inflation Reduction Act (IRA) also provides significant funding for 
class 4 and greater commercial vehicles in the amount of $40,000 per vehicle. This in-
centive is stackable with many state and federal programs, meaning that eligible fleets 
can take advantage of more than one program.

Canada is on the front line of fleet electrification. There are various municipal, city 
and provincial implementation plans already in effect. Ottawa recently released the 
Canada-wide iMHZEV Program which offers eligible Canadian organizations, prov-
inces, territories and municipalities incentives towards the purchase and lease 
of eligible medium- and heavy-duty zero-emission vehicles. This is specifically a 
commercial fleet incentive program, as only Class 3 through 8 vehicles are eligible, 
and the Canadian government has allocated $547,500,000 CAD of funding over the 
next four years. This is a generous program with incentives starting at $40,000 CAD and 
going up to $100,000 CAD per vehicle.

At Lightning eMotors we are working diligently to pair our partners and customers with 
funding opportunities that will allow them to move forward with electrification at a 
rapid pace. We have a team that can help you identify, apply for, and receive many of 
these funding opportunities that can, in some cases result in nearly free vehicles.

Variable 6: Funding and incentives

https://californiahvip.org/
https://www.transit.dot.gov/lowno
https://www.epa.gov/cleanschoolbus
https://tc.canada.ca/en/road-transportation/innovative-technologies/zero-emission-vehicles/medium-heavy-duty-zero-emission-vehicles/imhzev-eligible-vehicles
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As a fleet manager who is already tasked with the full-time job of operating their fleet, 
successfully evaluating each variable in the equation and developing a complete, 
scalable solution is a big ask. At Lightning, we understand the challenge that fleets 
are faced with when looking to electrify at scale and can assist with each variable in 
the equation, in addition to offering our best-in-class EV lineup. If a fleet has already 
figured out one or more aspects of the equation but needs assistance in others, the 
Lightning team is happy to step in and help complete the solution by filling in those 
specific areas.

However, Lightning’s goal is to eliminate the need for fleets to engage with these 
challenges altogether by solving the equation on their behalf through providing EVs 
and charging “as a service”. Charging as a Service (CaaS) and EV as a Service (EVaaS) 
arrangements are conceptually similar to power purchase agreements (PPA’s), which 
have been used in the energy industry for decades as a means to finance and simplify 
the deployment of energy generating or saving assets.

In the case of Charging as a Service, a charging provider works with a fleet to install, 
own, operate and maintain charging infrastructure on a fleet’s property. The provider 
will finance the infrastructure, either themselves or via a third party, and then charge 
the fleet for its use on a per kilowatt hour (kWh) basis. In this model, the provider owns 
the infrastructure and is responsible for collecting all of the rebates, grants and credits 
associated with its installation and operation, so the fleet doesn’t need to worry about 
it. These incentives are factored into the on-going usage-based pricing, so the fleet still 
benefits from these programs without needing to navigate the application & qualifica-
tion processes. 

EV as a Service is similar to Charging as a Service, but with the addition of the vehicle 
into the solution. Under an EV as a Service offering, the full equation is solved by the 
provider on-behalf of the fleet and priced back to them on a per mile basis (vehicles, 
infrastructure, financing, software, service and incentives). Here are the key advantag-
es of an EV as a Service offering:

1. Fully turnkey – all aspects are managed by the provider, significantly simplifying 
the deployment process for the fleet.

2. Minimal up-front capital required – EvaaS and CaaS models often finance the 
majority (or all) of the up-front capital costs and convert them instead to on-going 
operating costs.

3. Lower operating costs – Due to the lower cost of fuel and lower maintenance costs, 
the usage-based pricing of EVaaS and CaaS is often lower than the per mile or per 
gallon equivalent costs of diesel and gasoline vehicles.

4. Single point of contact – one of the challenges when a fleet solves the equation 
on their own is needing to chase down multiple parties when there are issues post 
deployment. With EVaaS and CaaS, there is one throat to choke when issues arise 
and the provider is driven to keep the chargers and vehicles operational, since 
they are compensated on their usage.

Solving the equation: CaaS and EVaaS

ZEV
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Conclusion

It can be a daunting proposition for a commercial, government or 
non-profit fleet to deploy and operate medium- and heavy- duty 
electric vehicles. A successful outcome requires understanding and 
careful planning in all six of the areas covered in this white paper. 
The good news is that Lightning eMotors can help you to solve the 
Fleet Electrification Equation.

lightningemotors.com
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