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Introduction

This paper focuses on small truck fleets in the context of the transition to a zero-
emission heavy-duty trucking sector in the United States and Canada. While many
facets of zero-emission trucking have been explored, small fleets have not been
comprehensively addressed in the existing literature on this technology transition.

This report aims to fill the knowledge gap by presenting a literature review and results
of an online survey and stakeholder interviews to evaluate the barriers to adopting
zero-emission trucks (ZETs) for small fleets. Although medium- and heavy-duty vehicles
(MHDV) of Class 2b to 8 are often discussed together, this paper focuses primarily on
Class 7 and 8 vehicles.

The United States and Canada share a highly integrated manufacturing supply chain

and a cross-border transportation and logistics network. Regulatory actions at the
federal and state or provincial levels on both sides of the border exert similar pressure to
transition to ZETs within the next 20-25 years. Hence, while there are notable differences
between the trucking sectors in the United States and Canada, the general conditions of
the transition toward zero-emission trucking are comparable in both countries. Barriers
and policy priorities identified are likewise equally applicable to both.

In 2019, transportation accounted for 37% and 34% of greenhouse gas emissions in

the United States and Canada, respectively (International Energy Agency, 2021). Both
countries have committed to drastically reducing their greenhouse gas emissions: the
United States’ current target is a 50%-52% reduction compared to 2005 levels by 2030,
while Canada’s target is a 40% reduction along the same time horizon (The White
House, 2021; Environment and Climate Change Canada, 2022). Meeting such ambitious
targets will require drastic reductions in the transportation sector. In the United States,
the Environmental Protection Agency (EPA) estimates that heavy-duty vehicles account
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for 23% of transportation-related greenhouse gas emissions (U.S. Environmental
Protection Agency, 2021). In Canada, heavy-duty vehicles account for approximately half
of all transportation emissions, a proportion projected to increase in the next 40 years

if current policies stay in place (Environment and Climate Change Canada, 2021). This is
due in part to the growth of the heavy-duty sector, and the slower projected uptake of
zero-emission heavy-duty vehicles compared to light-duty vehicles.

The heavy-duty sector also contributes to air pollutants that lead to poor air quality and
respiratory illness. The EPA’s 2017 National Emissions Inventory shows that heavy-duty
vehicles emit 42% of on-road nitrogen oxide (NO,) emissions, 69% of on-road black
carbon (BC) emissions, and 51% of on-road emissions of particulate matter smaller than
2.5 microns (PM, ) in the United States (U.S. Environmental Protection Agency, 2020).
This elevates the pollution burden on communities along transportation corridors. Diesel
pollution also harms truck drivers, who face elevated health risks from long periods of
ambient exposure and the accumulation of diesel emissions in the driver’s cabin (Bailey
et al., 2007).

Fortunately, zero-emission trucks are beginning to enter the market, and experts expect
adoption to accelerate as they decrease in cost over time (Sharpe et al., 2020). Recent
studies have indicated that many battery-electric trucks are either nearing cost parity or
already cheaper than diesel trucks when measured by the total cost of ownership (TCO),
which accounts for the purchase, fuel, maintenance, permit costs, and in some cases,
costs associated with charging or fueling infrastructure. The National Renewable Energy
Laboratory (2021) estimates that electric trucks will reach parity by 2025, while Lawrence
Berkeley National Laboratories and the Goldman School of Public Policy (2021) indicate
that they are already cheaper than conventional diesel trucks in specific applications.

Yet, adopting ZETs can be challenging, particularly for small trucking fleets. General
barriers include high upfront costs, technology and policy uncertainty, and a lack of
zero-emission fueling and charging infrastructure. Small fleet operators, including
independent owner-operators, face greater financial and institutional barriers

to procuring zero-emission trucks. Furthermore, they likely have less access to
informational resources and technicians specialized in zero-emission vehicles. A recent
survey conducted by Dream Corps indicated that small fleets have surface-level
knowledge of ZETs but lack deeper knowledge of aspects such as costs, financing, and
technology (Wong, 2022). Dream Corps found that small fleet owners lacked the time
and capacity to research aspects such as ZET range, charging needs, and compatibility
with duty cycle needs.

Black, Indigenous, and people of color (BIPOC) operators comprise a steadily increasing
fraction of both owner-operators and truck drivers as a whole (Zippia, 2022). BIPOC-
owned businesses have been shown to be more susceptible to financial shocks such as
the economic downturn caused by the COVID-19 pandemic (Battisto et al., 2021). As such,
this technology transition bears racial equity considerations simply due to its high costs.

Currently, a typical zero-emission truck’s upfront cost is much greater than a diesel
equivalent’s upfront cost, representing an insurmountable green premium for many
operators (Sharpe & Basma, 2022). However, as noted above, the TCO for a zero-
emission truck in some applications is at or near cost parity with diesel and declining
over time. Hence, companies that can successfully bear the upfront capital costs can
reap long-term financial and environmental benefits, while those with less capital are left
behind. Financing can be challenging to obtain from third-party lenders who may not
provide loans for a less-established technology (Propulsion Quebec, 2020).
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While various government agencies provide financial support, small fleet operators

can face additional barriers in accessing such support. Grant application programs

are challenging and time-consuming to navigate for those who lack familiarity with
government processes. In addition, there may be a language barrier for BIPOC and
immigrant operators. Hence, there is an opportunity for government program managers
to create programs that specifically target small operators.

Failing to support small fleets would put them at risk of being unable to transition
towards zero-emission fleets, in turn putting jurisdictions at risk of failing to achieve
emissions reduction targets.

Scope of the problem

The U.S. Department of Transportation’s Federal Motor Carrier Safety Administration
(2022) maintains a registry of trucks based in North America that carry cargo interstate,
hazardous materials intrastate, or cargo intrastate in a state that requires trucks to
acquire a Department of Transportation number. Therefore, the registry provides a
valuable snapshot of the trucking sector, albeit missing carriers operating solely in
Canada and those exclusively carrying non-hazardous materials within certain states.

In both countries, 90% of registered trucking companies operate ten or fewer trucks.
The left side of Figure 1 shows the distribution of registered fleets in the United States
and Canada organized by the size of their fleets. Over 60% of U.S.-based fleets and over
40% of Canada-based fleets operate a single truck. Most of these single truck fleets are
classified as “for hire,” also known as owner-operators. These operators own and drive
their own trucks, contracting their services to larger logistics companies. This equates
to approximately 600,000 owner-operators in the United States and Canada who are
solely responsible for the operation and maintenance of their single truck. The right
side of Figure 1 shows the distribution of Class 7 and 8 trucks in the United States and
Canada organized by the size of the fleet to which they belong. Although larger fleets
make up most of the trucks on the road, fleets with up to ten trucks still contribute 44%
of trucks in the United States and 24% of trucks in Canada.
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Figure 1. Distribution of fleets (left) and trucks (right) registered in the Department of
Transportation Motor Carrier Management Information System, shown by the size of the fleet.
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Quantified another way, the U.S. trucking industry generates over $700 billion in
revenue annually. One author estimated that $350 billion of this market is attributable to
for-hire services, of which 90% is comprised of fleets with six or fewer trucks (Bokher,
2019). This makes small fleets responsible for roughly 45% of the U.S. trucking industry,
bringing in around $315 billion annually.

The following section describes the ZET policy landscape in the United States and
Canada. We then outline the methods used to collect and analyze data from truck
operators and other stakeholders in the industry. Finally, we present recommendations
on the policy areas that must be prioritized to support small fleets.

Review of current ZET policy landscape

California

California has enacted the Advanced Clean Trucks (ACT) rule that requires
manufacturers to make increasing percentages of Class 7 and 8 truck sales zero-
emission, starting at 5% in 2024 and reaching 40% by 2035 (Buysse & Sharpe, 2020).
California’s Advanced Clean Fleets (ACF) rule is under development and would require
fleets to achieve 100% zero-emission drayage trucks by 2035 and 100% of other medium
and heavy-duty ZEVs by 2045 (California Air Resources Board, 2022c). Paired together,
the ACT and ACF rules will stimulate zero-emission supply and demand, both of which
are critical in the early stages of market development (Mission Possible Partnership,
2022). Proposed ACF language indicates that the rule would apply to government,
public agency fleets, all fleets performing drayage operations, and other high-priority
fleets. Fleets deemed high priority are those with $50 million or more in revenue or
those that own or operate 50 or more vehicles. The exclusion of small, non-drayage
fleets in the proposed ACF language notwithstanding, there are large populations of
small fleets that perform drayage. For example, owner-operators make up 90% of truck
operations at the Port of Oakland (Lockridge, 2022).

Zero-emission trucking is also supported by increasingly stringent emission standards
such as California’s Low NO, Omnibus regulation and the EPA’s proposed rulemaking
to set stronger NO, and greenhouse gas (GHG) standards for heavy-duty vehicles
starting in the model year 2027 (Kelly & Sharpe, 2022; U.S. Environmental Protection
Agency, 2022).

To facilitate the adoption of zero-emission MHDVs, CARB administers the Hybrid and
Zero-Emission Truck and Bus Voucher Incentive Project (HVIP), which received a total
allocation of $569.5 million for FY 2021-22 (California Air Resources Board, 2021). HVIP
provides vouchers to purchasers of zero-emission and plug-in hybrid trucks and buses
on a first-come, first-served basis. Vehicles operated in small fleets and registered to
addresses in disadvantaged communities are eligible for a 15% voucher enhancement.
For FY 2021-22, CARB is also implementing an Innovative Small e-Fleets funding set
aside through HVIP, which would reserve $25 million out of the total allocation for
programs geared towards small fleets and independent owner-operators of on-road
vehicles (California Air Resources Board, 2021). Through this initiative, CARB plans to
pilot a handful of innovative mechanisms, including open-ended leases, trucks as a
service, assistance with infrastructure, and individual owner planning assistance. These
provisions are indeed innovative, as very few incentive programs have specific carveouts
for small fleets.
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In California, regional air districts also administer local and state incentive programs.
For example, the Bay Area Air Quality Management District (BAAQMD) administers
three incentive programs that include funding for Class 7 and 8 ZETs: the local
Transportation Fund for Clean Air, the state Goods Movement Program, and the state
Carl Moyer Program (Bay Area Air Quality Management District, 2022). Incentives
from local funding can be combined with HVIP vouchers but cannot be combined with
other state programs.

Other U.S. states

Under the federal Clean Air Act, states wishing to adopt vehicle emission standards
more stringent than federal standards may adopt measures identical to California.

As of August 2022, Washington, Oregon, New York, New Jersey, and Massachusetts
have adopted the ACT regulation. Connecticut, Maine, and Maryland have rulemakings
underway to adopt the ACT regulation (Electric Trucks Now, 2022). An additional eight
states and the District of Columbia have signed a Memorandum of Understanding
pledging to ensure that 100% of new MHDV sales are zero emission by 2050, with an
interim goal of 30% zero-emission MHDV sales by 2030 (NESCAUM, 2020). Together,
these 17 states and the District of Columbia form the Multi-State ZEV Task Force.
When California finalizes rulemaking for the ACF, these parties may adopt similar
fleet-facing regulations.

Several of these states have existing incentive programs for zero-emission trucks. For
example, the New York State Energy Research and Development Authority administers
the New York Truck Voucher Incentive Program, which covers up to 95% of the cost
difference between an eligible zero-emission vehicle and a comparable diesel vehicle,
including Class 7 and 8 trucks (NYSERDA, 2022).

Canada

Canada has committed to developing regulation requiring 100% of MHDV sales

to be zero-emissions by 2040 for specific vehicle types based on feasibility, with
interim requirements for 2030 and the mid-2020s (Environment and Climate Change
Canada, 2022). Canada is also one of fifteen countries that signed a Memorandum of
Understanding as part of CALSTART’s Global Commercial Vehicle Drive to Zero (Global
Commercial Vehicle Drive to Zero, 2021). The Drive to Zero signatories have committed
to achieving 30% zero-emission truck and bus sales by 2030 and 100% zero-emission
sales by 2040.

At the provincial level, Quebec and British Columbia have been leading efforts for
light-duty electrification and are developing regulations for heavy-duty vehicles. Quebec
joined the Multi-State ZEV Task Force discussed above, becoming the only Canadian
province to do so (NESCAUM, 2021). Quebec and British Columbia have endorsed

the Global Commercial Vehicle Drive to Zero separately from the Canadian federal
government (Global Commercial Vehicle Drive to Zero, 2022). British Columbia has
signaled the intent to set standards for medium and heavy-duty vehicles “aligned with
California” and will release a Clean Transportation Action Plan in 2023 (Environment and
Climate Change Canada, 2022).

Alberta is notably focusing on hydrogen fuel cell technology through the Alberta Zero
Emissions Truck Electrification Collaboration, which will conduct a pilot study with
two fuel cell trucks to operate between Edmonton and Calgary (Emissions Reduction
Alberta, 2022).
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Survey and interview methodology

The following methodology aims to gather data that qualify and quantify the ZET
adoption barriers faced by small fleets. Broad trends are explored quantitatively through
survey data and complemented by qualitative interview data that adds nuance not
captured in the online survey responses.

Online stakeholder surveys

Online surveys were developed for four trucking stakeholder groups:

» Truck drivers/operators
» Trucking associations
» Manufacturers

» Government and NGOs

The guestions were formulated to characterize each stakeholder group’s unique
perspective on zero emission trucking. For example, trucking associations were asked
whether they provided their members with ZEV programming (e.g., informational
sessions, ride-and-drives), and manufacturers were asked about the scope of their sales
and whether they offer specialized support for small fleet clients. Complete surveys are
available in the Appendix.

Truck driver responses were solicited via social media and other online means. For the
other stakeholder groups, surveys were distributed according to the snowball method,
in which contacts were asked for other potential respondents to contact. Surveys were
not intended to provide a representative sample of each stakeholder group within the
trucking industry. Instead, surveys were implemented to garner interest, gather initial
data, and develop talking points for follow-up interviews. Contacts were sorted into the
four stakeholder groups and were sent the corresponding surveys.

Follow-up interviews

All surveys included a question asking if respondents were willing to be contacted
further to speak in more detail about small fleets. Interviews with this subset of survey
takers consisted of guided discussions that prompted interviewees to elaborate on what
was answered in the surveys.

Data analysis

To analyze survey results from the truck driver stakeholder group, we focused on the
distinctions between small and large fleet drivers. Due to a small number of respondents,
survey results in the other stakeholder groups were not analyzed quantitatively (see
results section).

Interview data were transcribed and synthesized into key thematic areas. Qualitative
interview data was cross-referenced with survey results and findings in the broader
literature.
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Survey and interview results

Survey summary

A total of 49 survey responses were recorded, with 39 from the trucker stakeholder
group. Table 1 below breaks down the sample into the four stakeholder groups. As noted
above, the trucking association, manufacturer, and government and non-governmental
organization (NGO) surveys were used primarily to garner initial opinions for further
discussion in interviews. Hence, the quantitative analysis focuses on the truck driver
stakeholder group.

Table 1. Tabulation of survey respondents by stakeholder group.

Stakeholder group Number Represented subgroups
Truckers 29 Independent coqtractors,
company drivers
Trucking associations 2 -
Manufacturers 1 E-truck manufacturers
Government and NGOs 7 State government, think tanks,

environmental NGOs

* Two manufacturer representatives participated but one preferred to discuss the survey questions qualitatively
via phone call

Truck operator survey results

Truck operators reported working in fleets of various sizes (Figure 2). Comparisons
between “small fleets” and “large fleets” in this survey results section are made with 25
trucks as the threshold, with the understanding that survey results may not accurately
reflect a large amount of heterogeneity among fleets with 25 or fewer trucks. The
opinions expressed in the survey belong solely to respondents and do not necessarily
reflect the views of others in their companies.
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Figure 2. Distribution of truck operator survey by fleet size.
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Figure 3 and Figure 4 show that respondents in small fleets differ from those in

large fleets in which barriers they consider to be the most concerning. The top three
barriers of greatest concern for those in smaller fleets were the total cost of ownership,
insufficient government support, and upfront cost. Meanwhile, the top three barriers of
greatest concern for those in larger fleets were insufficient government support, lack

of ZET availability, and lack of fuel and other infrastructure. Drivers in smaller fleets
were more concerned about a lack of technical support, with almost 70% very much

or somewhat concerned, compared to approximately 50% for drivers in larger fleets.
Performance of ZETs also ranked as a top concern for smaller fleets, with 56% very much
or somewhat concerned, although they were overall less concerned than drivers in large
fleets, at 65%.

Factor B Very much B Somewhat M A little BENotatall BN/A
Total cost of ownership 6% 13% 31%

Insufficient government support 25%
Upfront cost 25%
Lack of technical support 19%

Lack of fuel & other infrastructure 19%
Unfamiliarity with technology 13%
Lack of ZET availability 13%
Concerns about ZET performance &34
Insufficient organizational support K3
Lack of financing options K34 38% 31%
ZETs don't meet operational needs &34 44% 25%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
% of Respondents

Figure 3. Barriers to ZET adoption ranked by the highest proportion of respondents indicating
“very much” concern among fleets with 25 or fewer trucks.

Factor
Insufficient government support

Lack of ZET availability 39%
Lack of fuel & other infrastructure 35%
Upfront cost 35%
Total cost of ownership 30%
Unfamiliarity with technology 22%
Concerns about ZET performance 17%
Insufficient organizational support 17% 22%
ZETs don't meet operational needs 17% 43% 26%
Lack of technical support 17% 35% 26%

Lack of financing options 13% 52% 9% 22%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

% of Respondents

Figure 4. Barriers to ZET adoption ranked by the highest proportion of respondents indicating
“very much” concern among fleets with 25 or more trucks.
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Regarding openness to acquiring a zero-emission truck for their next purchase and plans
to transition to full zero-emission fleets, operators of larger fleets showed markedly
more receptiveness. Figure 5 shows that while all larger fleets indicated considering a
zero-emission truck for their next purchase, only 63% of smaller fleets surveyed were
considering them. Similarly, Figure 6 shows that 91% of larger fleets had plans for full
zero-emission fleets, compared to 44% of smaller fleets. Smaller fleets were also much
more likely to only have such plans if required by regulations. However, as respondents
were all drivers for their respective companies, it is difficult to determine how much
weight their preferences are given in the procurement process.

25 or fewer trucks More than 25 trucks
100%

90%
80%
70%
60%
50%

40%

% of Respondents

30%

20%

10%

0%
Yes Not sure No Yes Not sure No

Would consider purchasing a ZET for next acquisition

Figure 5. Survey responses for operator intentions to make their next purchase a ZET.
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0%
Yes Only if required No Yes Only if required No

Planning on transitioning to a full fleet of ZETs

Figure 6. Survey responses for operator intentions to fully transition to ZETs.

Survey limitations

The robustness of the truck driver survey was limited by the lack of respondents and
the lack of geographic diversity. Most respondents operate trucks for companies based
in California, which means that the survey results may not reflect other localities.
Although a small financial incentive was provided to compensate participants in the
survey for their time, this stakeholder group was difficult to contact and more difficult
yet to retain. Our difficulty in reaching small fleets is indicative of the challenge facing
government agencies that may want to engage with these companies and individuals.
One NGO interviewee echoed these difficulties, saying that small fleet truckers are
particularly hard to convene. Many of these truck drivers and owner-operators do not
have or want to share their email addresses, which leaves phone and text as the main
methods of outreach.

Key themes from interviews

This section summarizes the key themes that arose from stakeholder interviews. The
discussion below is cross-referenced with findings from the online survey and the
literature review. Eight individuals surveyed agreed to be interviewed; five interviewees
were government or NGO representatives, and one interviewee each represented

the other three stakeholder groups. While the themes below were generated from
interview discussions, this should not be viewed as an exhaustive list of issues faced by
small fleets.

Incentives are crucial for small fleets but have different applications in the new
and used markets

There are several state and provincial incentive programs for purchasing heavy-duty
electric vehicles. Except for minor allowances made by California, most existing
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programs do not consider fleet size and thus are deficient in serving small fleets.
Nonetheless, six out of seven government and NGO respondents to the online survey
ranked incentive programs as the number one priority for supporting small fleets. The
seventh survey respondent ranked it as the number two priority. Interviewees indicated
that the form of incentive is one factor that determines a program’s suitability for a small
fleet. For a small business with lower available capital and a slim operating margin, an
upfront cash incentive would be optimal, followed by a purchase rebate. Less preferable
forms include loans and tax credits.

One interviewee indicated that some grants serve a maximum number of trucks per
fleet, which means that small fleets might be better poised to take advantage of such
programs. However, this assumes equal access to information and resources. Larger
fleets that have greater staffing capacity have the knowledge and means to apply for
funding almost immediately. Indeed, funds for California’s HVIP program have historically
been exhausted within several hours, or even minutes, of each round’s release (Green
Car Congress, 2021).

While existing programs such as California’s HVIP focus on new electric trucks, the used
market deserves some consideration. Currently, small fleets rely almost exclusively on
the used market for diesel trucks. One industry stakeholder suggested that agencies
should focus on the adoption of new vehicles by large companies, as the cost gap
between a used diesel truck and a new electric truck would be insurmountable for small
fleets, even with reasonable incentives applied. For example, a used diesel truck costs
approximately $50,000, and new electric trucks retail from $200,000 to $950,000
(Sharpe & Basma, 2022). Large companies can more easily overcome these initial cost
barriers and benefit from decreased operating costs of electric trucks, but small fleets
cannot easily increase their capital expenditures severalfold while remaining financially
solvent. This approach to incentive programs would focus on large fleets, effectively
ignoring small fleets with the goal of increasing the market penetration of zero-emission
trucks and achieving better economies of scale. Small fleets would then buy zero-
emission trucks in the secondary market, reducing their required capital expenditure.

However, this strategy presents a serious equity issue, where small fleets are priced out
of the transition. A secondary zero-emission truck market will likely take many years

to develop, as the first used trucks will only begin to be available in the next five to ten
years. It is unwise to allow such a significant delay for a quarter to half of the heavy-duty
sector to begin adopting zero-emission trucks. By effectively preventing this large
group from participating in the transition for approximately a decade, we would greatly
impede the ability to reach vehicle electrification and transportation sector emissions
reduction goals.

Moreover, the state of long-term battery performance and degradation for zero-
emission trucks is yet unknown. Battery degradation is well-recognized as a major
factor influencing the viability of used passenger electric vehicles. An NGO interviewee
expressed concern that because electric trucks are only beginning to see adoption,

it is unclear how they will perform after significant use by their first owners, or

how replacement battery costs would affect the used market. With this significant
uncertainty, it is unclear whether the used electric truck market will be as reliable as the
current used market for diesel trucks.
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With proper oversight, third-party facilitators can make ZETs more accessible
for small fleets

Several NGO interviewees emphasized the importance of third parties in facilitating
access to incentive programs. Third parties commonly provide consulting services for
fleet operators and managers eligible for credits under California’s Low Carbon Fuel
Standards (LCFS) regulation. These consultants are certified by CARB and provide
verification services to ensure monitoring and reporting are carried out in compliance
with LCFS requirements (California Air Resources Board, 2022a).

Third parties can specialize in navigating the available programs and ensuring that
fleets receive all funding for which they are eligible. This benefits small fleets by filling
important gaps in staffing capacity or institutional knowledge. In addition to incentive
funding, third parties may also assist with financing. They can aggregate the demand
of many small fleets, allowing for flexible financing options more akin to those available
to large fleets. With accumulated expertise in zero-emission trucking, these third
parties may also offer ancillary technical resources to small fleets, such as servicing and
maintenance support.

Truck dealers currently provide these services to their customers, in addition to leasing
and financing options. However, dealers are obligated to represent their respective
vehicle manufacturers and are financially incentivized to sell their vehicles to earn

a commission. Third-party facilitators outside the dealership model would increase
competition between dealers and could help to drive down the purchase price of ZETs.

However, government agencies administering incentive programs must oversee third
parties and hold them to high standards. Without proper oversight, third parties may
engage in predatory activities while purporting to get the best deal for their clients.
One interviewee reported concerns about third parties skimming an unreasonable
percentage of the cash value of LCFS credits. In recent years, contractors have
reportedly used the Property Assessed Clean Energy (PACE) program to defraud
homeowners by leading them to unknowingly sign up for large loans that were not
commensurate with the clean energy and energy efficiency services provided. In some
cases, the total repayable amount (including interest) amounted to more than their
home’s appraisal value (Krawczyk, 2021). Hence, third parties serving small fleets must
be diligently overseen to avoid the proliferation of fraudulent contractors.

Public charging and fueling infrastructure are more beneficial for small fleets
One NGO interviewee highlighted the difficulty that small fleet operators experience

in installing and accessing charging infrastructure. Small fleets primarily rely on street
parking or rental spaces within a larger yard. As small fleets generally lack the resources
to build centralized electric charging or hydrogen fuel depots, they will be required to
seek out publicly available stations. It is also unlikely that small businesses will have the
financial capacity to install the electric vehicle supply equipment (EVSE) required to
have their own charging stations. Public hydrogen fueling stations serving freight trucks
are virtually non-existent at present and would be extremely challenging for individual
small fleets to install.

Without information sharing, ZET demonstration projects concentrate
information among large fleets

A focus on large fleets to conduct ZET pilot projects creates an information asymmetry
between small fleets and large fleets. Stakeholder feedback noted that zero-emission
pilot projects are almost exclusively conducted in partnerships with large fleets or
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other large stakeholder organizations. For example, the Port of Oakland partnered with
Shippers Transport Express (STE), which operates over 100 trucks at four West Coast
ports, to conduct a pilot study of ten zero-emission drayage trucks under CARB’s Zero
and Near-Zero Emission Freight Facilities (ZANZEFF) program (Shippers Transport
Express, 2022; Sandifur, 2021). Like other large companies participating in pilot projects,
it will have firsthand experience and access to cost and operational data that is not
available to other fleets. Hence, companies participating in pilots such as these can build
familiarity, confidence, and workflow capabilities that pertain specifically to ZETs. If this
information is not shared, small fleets are at risk of being several years behind in their
understanding of zero-emission trucking.

California leads ZET policy nationally and internationally; Canadian provinces
lag behind

While the trucker survey only captured respondents from companies headquartered in
the United States, interviewees from other stakeholder groups noted national differences
in the overall policy landscape. Interviewees from Canada indicated that while emissions
reductions are a top policy priority, most policymaking on heavy-duty vehicles to date
has been centered around retrofits for aerodynamics and fuel efficiency. Quebec and
British Columbia have been policy leaders in the electrification of the passenger car
segment but are only beginning to act on medium- and heavy-duty vehicles. In the
United States, California has the most robust regulations for adopting zero-emission
heavy-duty vehicles and serves as a national and international leader in this sector. As
noted in a previous section, California is also unigue in piloting certain considerations for
small fleets in clean fleet regulations and funding provisions.

Recommendations

The following recommendations draw on findings from the survey, interviews, and
literature review and address the key themes discussed in the previous sections.

Provide proportional incentive funding for small fleets

Incentive funding should ideally reflect the proportion of trucks in small fleets within a
particular jurisdiction rather than disproportionately favoring large fleets, which already
have greater financial, staffing, and technical resources. For example, CARB’s HVIP
program reserves $25 million out of a total $569.5 million funding pool for small fleets,
representing 4% of total funding. While the Innovative Small e-Fleets (ISEF) program is
experimental and designed to explore novel types of small fleet programs, policymakers
should consider increasing support in order to address the scale of the problem at hand.
As 44% of trucks on the road are operated by small fleets in the U.S., we estimate that a
proportional increase would bring ISEF funding up to approximately $250 million.

Lay the groundwork for a used ZET market with data transparency
and funding

Used zero-emission trucks may not be available for the next five to ten years. While the
first ZETs are still being deployed, uncertainties regarding battery health, future market
prices, and the availability of used trucks may be partially addressed by policy today.
As part of its Advance Clean Cars Il, CARB is proposing regulations that would require
(light-duty) electric car manufacturers to include a dashboard displaying the “state of
health” of the battery, showing its level of deterioration (California Air Resources Board,
2022b). Data transparency requirements such as this would also be highly valuable for
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ZETs and would reduce uncertainty during the market’s early stages. As the used market
develops, incentive funding for used vehicles should also be considered.

Support third parties who facilitate access to financing and incentives

Third-party services can aggregate ZET demand among small fleets and facilitate
access to incentive programs, financing, and technical knowledge. Demand aggregation
can take the form of bulk purchases on behalf of many small fleets, which eases the
administrative burden on individual fleets. One approach being piloted in the private
sector is trucking-as-a-service, in which a company buys a large fleet of vehicles

and leases them out to drivers. While this would effectively remove the burden of
purchasing, applying for incentives, and recordkeeping from small fleets, this approach
also reduces the level of ownership for small fleets.

Outside of bulk purchasing, third parties can offer information to small fleets who
want to purchase ZETs . Currently, CALSTART operates the Transforming Trucks
Transforming Communities initiative, which provides information on ZET incentives and
technical aspects of ZETs to small fleets seeking to electrify (CALSTART, 2022). Such a
knowledge-sharing initiative can be combined with the demand aggregation and bulk
purchasing services described above. In addition, accreditation of third-party services
similar to CARB’s existing LCFS verification process would prevent these parties from
misrepresenting available incentives, programs, and technologies.

Increase focus on public heavy-duty charging and fuel infrastructure

Charging and hydrogen fueling infrastructure is crucial for enabling the viability of
zero-emission trucking. A recent ICCT study estimates that by 2030, the U.S. will

need 40,000 publicly accessible fast chargers (350 kW or greater) for zero-emission
tractors (Minjares et al,, 2021). Public charging and fueling infrastructure will benefit
zero-emission truckers overall but will be particularly beneficial to small fleets as they
depend more heavily on public amenities and infrastructure. In February 2022, the

U.S. Department of Transportation announced that $5 billion will be made available

to build out a national charging network for all classes of vehicles (U.S. Department

of Transportation Federal Highway Administration, 2022b). This network will be built
along Alternative Fuel Corridors, with the goal of having a charger every 50 miles (U.S.
Department of Transportation Federal Highway Administration, 2022a). Efforts to keep
electricity rates for publicly accessible heavy-duty chargers competitive with those at
large-scale depots could avoid financially disadvantaging small fleets.

Foster knowledge sharing to and among small fleets

To close the information gap between small fleets and larger fleets, information
garnered from ZET pilot studies should be shared widely. Efforts should be bolstered
to target a variety of outreach channels that truckers already frequent. Independent
owner-operators are particularly hard to reach as the individuals who make business
decisions and would benefit from receiving information about ZETs are the same ones
who are incentivized to maximize their time on the road. Interviewees noted that the
most effective methods are those that can reach truck drivers while they are on the
road, such as radio programs, phone, and text outreach. Interviewees also emphasized
the importance of truck shows and “ride and drive” events where small fleet operators
can gain firsthand experience with ZETs and speak to experienced ZET owners.
Truckers already get a lot of information from each other—survey respondents indicated
that information from other truck drivers was as trustworthy as that from trucking
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associations or manufacturers. Existing organizations such as the American Trucking
Associations and Owner-Operator Independent Drivers Association may be suitable for
administering outreach efforts.

Summary

The heavy-duty sector is a major contributor of transportation-related greenhouse gas
emissions in the U.S. and Canada. To curb emissions, California’s Advanced Clean Trucks
rule requires manufacturers to make 40% of truck sales zero-emission by 2035, and the
proposed Advanced Clean Fleets rule requires truck fleets to be 100% zero-emission by
2035 or 2045. Many states and provinces are following California’s leadership and either
have adopted or are in the process of adopting similar standards. However, current
policies and programs give insufficient consideration to fleet size and the heterogeneity
in access to financial and institutional resources, charging and fueling infrastructure,
and technical information. Through a literature review, online surveys, and interviews,
this report examines the barriers faced by small fleets in adopting zero-emission trucks
and offers policy recommendations to foster a more inclusive zero-emission heavy-duty
transportation sector.

Recent studies indicate that zero-emission trucks can be competitive with conventional
diesel trucks in performance and total cost of ownership, albeit at an upfront cost that
can be significantly greater than that of a conventional truck. Meanwhile, small fleets
and owner-operators typically have small operating margins, have low access to capital,
and often purchase used diesel trucks. Incentive programs provide some support but
tend to be far over-subscribed and funds are depleted by large companies that have the
resources to quickly complete applications.

Interviewees highlighted that a well-functioning used ZET market will be vital for small
businesses throughout this technological transition. Small fleets have limited access to
infrastructure to support the acquisition of ZETs. Generally, owner-operators lack the
resources to build out their own facilities and must instead take advantage of public
amenities like parking, charging, and hydrogen fueling infrastructure.

Beyond access to physical resources, small fleets are typically not included in zero-
emission truck pilot studies and only have surface-level knowledge of zero-emission
trucks. Without information sharing and increased outreach efforts, crucial operational
information about ZETs will remain concentrated within large companies.

The following actions would help to address these barriers for small fleets to transition
to zero-emission:

» Set aside small fleet ZET incentive funding proportional to the number of trucks
belonging to small fleets in the industry. This will increase equitable access to
funding and keep small fleets from having to compete with larger fleets with
greater resources.

» Lay the groundwork for a healthy used ZET market by creating data transparency
requirements that will alleviate uncertainty about long-term battery and vehicle
health. As the market develops, continue to support small fleets with incentives for
used ZETs.

» Support third parties who can aggregate demand, facilitate incentive access,
provide financing options, and provide consulting services to small fleets.
Aggregation creates efficiency and reduces the burden on individual small fleets to

15 ICCT WORKING PAPER 2022-31 | BARRIERS AND OPPORTUNITIES FOR SMALL FLEET ZERO-EMISSION TRUCKING



navigate purchasing and accessing incentives separately. Oversight of third parties
would ensure that economic benefits are passed down to small fleets.

» Increase focus on the build-out of publicly accessible charging and refueling
infrastructure. Small fleets have a greater reliance on public infrastructure and,
hence, focusing on a robust public network will greatly enable small fleets to be
confident in making ZET purchases.

» Share information from ZET pilots and tailor outreach to channels already
frequented by truck operators. Greater information sharing will reduce the
information asymmetry between large fleets and small fleets.

Creating a more inclusive pathway forward will avoid environmental solutions from
imposing financial hardships on those who already have limited financial and institutional
resources. Rather, with proper support, zero-emission trucks can represent a great
opportunity for small fleet operators to play an active role in the clean transportation
transition and to reap the environmental and economic benefits of switching away from
diesel trucks.

16 ICCT WORKING PAPER 2022-31 | BARRIERS AND OPPORTUNITIES FOR SMALL FLEET ZERO-EMISSION TRUCKING



References

Bailey, D., Goldman, Z., Minjares, M., Brekke, E., Epstein, H., Martinez, A., & Solomon, G. (2007).
Driving on Fumes: Truck Drivers Face Elevated Health Risks from Diesel Pollution. National
Resources Defence Council. https:/www.nrdc.org/resources/driving-fumes-truck-drivers-face-

Battisto, J., de Zeeuw, M., Landau, R., Mills, C. K., Misera, L., Wiersch, A. M., & Williams, J.
(2021). Small Business Credit Survey. 2021 Report on Employer Firms. Fed Small Business.
https:/www.fedsmallbusiness.org/medialibrary/FedSmallBusiness/files/2021/2021-sbcs-

Bay Area Air Quality Management District. (2022). Funding Sources.
https:/www.baagmd.gov/funding-and-incentives/funding-sources

Buysse, C., & Sharpe, B. (2020). California’s Advanced Clean Trucks regulation: Sales requirements
for zero-emission heavy-duty trucks. International Council on Clean Transportation.
https://theicct.org/publication/californias-advanced-clean-trucks-regulation-sales-requirements-

California Air Resources Board. (2021). Proposed Fiscal Year 2021-22 Funding Plan for Clean
Transportation Incentives. https://ww2.arb.ca.gov/sites/default/files/2021-10/fy21-22_
fundingplan.pdf

California Air Resources Board. (2022a). LCFS Verification | California Air Resources Board.
https:/ww2.arb.ca.gov/Icfs-verification

California Air Resources Board. (2022b). Public Hearing to Consider the Proposed Advanced Clean
Cars Il Regulations, Staff Report: Initial Statement of Reasons. https://ww?2.arb.ca.gov/sites/
default/files/barcu/regact/2022/accii/isor.pdf

Emissions Reduction Alberta. (2022). Alberta Zero Emissions Truck Electrification Collaboration
(AZETEC). https://www.eralberta.ca/projects/details/alberta-zero-emissions-truck-

Environment and Climate Change Canada. (2021). Discussion paper for heavy-duty vehicles
and engines in Canada: Transitioning to a zero-emission future. https://www.canada.ca/en/
environment-climate-change/services/canadian-environmenta

Environment and Climate Change Canada. (2022). 2030 emissions reduction plan:
Canada’s next steps to clean air and a strong economy. http://central.bac-lac.gc.ca/.

Global Commercial Vehicle Drive to Zero. (2021, May 31). Austria, Canada, Chile, Germany, Greece,
Netherlands, Norway, Sweden Call on Leading Nations to Jointly Pursue Global Agreement on
Zero-Emission Trucks and Meet Paris Climate Goals. https://globaldrivetozero.org/2021/05/31/
ceml2announcement-5-31-21/

Green Car Congress. (2021, November 16). California HVIP Wave 3 funding fully requested 9 minutes
after opening. https://www.greencarcongress.com/2021/11/20211116-hvip.html

Hunter, C., Penev, M., Reznicek, E., Lustbader, J., Birky, A., & Zhang, C. (2021). Spatial and Temporal
Analysis of the Total Cost of Ownership for Class 8 Tractors and Class 4 Parcel Delivery Trucks
(NREL/TP-5400-71796, 1821615, Mainld:6232; p. NREL/TP-5400-71796, 1821615, Mainld:6232).
National Renewable Energy Laboratory. https://doi.org/10.2172/1821615

Kelly, S., & Sharpe, B. (2022). California’s heavy-duty omnibus regulation: Updates to emission
standards, testing requirements, and compliance procedures. International Council on Clean
Transportation. https://theicct.org/publication/california-us-hdv-omnibus-reg-jan22/

Krawczyk, K. (2021, April 26). “Clean energy” loans put borrowers at risk of losing their homes.
Energy News Network. http://energynews.us/2021/04/26/state-supported-clean-energy-loans-

17 ICCT WORKING PAPER 2022-31 | BARRIERS AND OPPORTUNITIES FOR SMALL FLEET ZERO-EMISSION TRUCKING


https://www.nrdc.org/resources/driving-fumes-truck-drivers-face-elevated-health-risks-diesel-pollution
https://www.nrdc.org/resources/driving-fumes-truck-drivers-face-elevated-health-risks-diesel-pollution
https://www.fedsmallbusiness.org/medialibrary/FedSmallBusiness/files/2021/2021-sbcs-employer-firms-report
https://www.fedsmallbusiness.org/medialibrary/FedSmallBusiness/files/2021/2021-sbcs-employer-firms-report
https://www.baaqmd.gov/funding-and-incentives/funding-sources
mailto:https://medium.com/@sambokher/segments-of-u-s-trucking-industry-d872b5fca913
mailto:https://medium.com/@sambokher/segments-of-u-s-trucking-industry-d872b5fca913
https://theicct.org/publication/californias-advanced-clean-trucks-regulation-sales-requirements-for-zero-emission-heavy-duty-trucks/
https://theicct.org/publication/californias-advanced-clean-trucks-regulation-sales-requirements-for-zero-emission-heavy-duty-trucks/
https://ww2.arb.ca.gov/sites/default/files/2021-10/fy21-22_fundingplan.pdf
https://ww2.arb.ca.gov/sites/default/files/2021-10/fy21-22_fundingplan.pdf
https://ww2.arb.ca.gov/lcfs-verification
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2022/accii/isor.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2022/accii/isor.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-03/ACF%20Fact%20Sheet_ADA.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-03/ACF%20Fact%20Sheet_ADA.pdf
https://transformingtrucks.com/about/
https://www.electrictrucksnow.com/states
https://www.eralberta.ca/projects/details/alberta-zero-emissions-truck-electrification-collaboration-azetec/
https://www.eralberta.ca/projects/details/alberta-zero-emissions-truck-electrification-collaboration-azetec/
https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/heavy-duty-vehicle-engines-zero-emission-future-discussion-paper.html
https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/heavy-duty-vehicle-engines-zero-emission-future-discussion-paper.html
https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/heavy-duty-vehicle-engines-zero-emission-future-discussion-paper.html
http://central.bac-lac.gc.ca/.redirect?app=damspub&id=75931318-ce73-4c11-8d30-0d7adae61059
http://central.bac-lac.gc.ca/.redirect?app=damspub&id=75931318-ce73-4c11-8d30-0d7adae61059
https://globaldrivetozero.org/2021/05/31/cem12announcement-5-31-21/
https://globaldrivetozero.org/2021/05/31/cem12announcement-5-31-21/
https://globaldrivetozero.org/about/pledge-partners/
https://globaldrivetozero.org/about/pledge-partners/
https://www.greencarcongress.com/2021/11/20211116-hvip.html
https://doi.org/10.2172/1821615
https://www.iea.org/data-and-statistics/data-browser
https://www.iea.org/data-and-statistics/data-browser
https://theicct.org/publication/california-us-hdv-omnibus-reg-jan22/
http://energynews.us/2021/04/26/state-supported-clean-energy-loans-are-putting-borrowers-at-risk-of-losing-their-homes/
http://energynews.us/2021/04/26/state-supported-clean-energy-loans-are-putting-borrowers-at-risk-of-losing-their-homes/

Lockridge, D. (2022, July 19). AB5 Protests Hit Port of Oakland. Truckinginfo.
https:/www.truckinginfo.com/10177193/ab5-protests-hit-port-of-oakland

Minjares, R., Rodriguez, F.,, Sen, A., & Braun, C. (2021). Infrastructure to support a 100% zero-
emission tractor-trailer fleet in the United States by 2040. International Council on Clean
Transportation. https://theicct.org/publications/ze-tractor-trailer-fleet-us-hdvs-sept21

Mission Possible Partnership. (2022). Making Zero-Emissions Trucking Possible.
https:/missionpossiblepartnership.org/

NESCAUM. (2020). 15 States and the District of Columbia Join Forces to Accelerate Bus and
Truck Electrification, Sign Memorandum of Understanding - Pledge to Develop Action Plan to
eradicate toxic diesel emissions by 2050. https://www.nescaum.org/documents/multistate-

NESCAUM. (2021). NESCAUM Welcomes the Province of Quebec to the Multi-State MHD Zero-Emission
Vehicle Initiative. https://www.nescaum.org/documents/quebec-statement_9-22-2021.pdf

NYSERDA. (2022). New York Truck VVoucher Incentive Program (NYTVIP).
https:/www.nyserda.ny.gov/truck-voucher-program/

Phadke, A., Abhyankar, N., Kersey, J., McNair, T., Paliwal, U., Wooley, D., Ashmoore, O., Orvis, R,
O’Boyle, M., O’Connell, R., Agwan, U., Mohanty, P., Sreedharan, P., Rajagopal, D., Baldwin, S.,
& Myers, A. (2021). The 2035 Report 2.0: Plummeting Costs and Dramatic Improvements in
Batteries Can Accelerate our Clean Transportation Future. UC Berkeley Center for Environmental
Public Policy. https://www.2035report.com/transportation/

Sandifur, M. (2021, July 19). Zero-emissions truck project launches at Port of Oakland. Port of
QOakland. https:/www.portofoakland.com/press-releases/zero-emissions-truck-project-launches-

Sharpe, B., & Basma, H. (2022). A meta-study of purchase costs for zero-emission trucks.
International Council on Clean Transportation. https://theicct.org/publication/purchase-cost-ze:
trucks-feb22/

Sharpe, B., Buysse, C., Mathers, J., & Poudelet, V. (2020). Race to zero. How manufacturers are
positioned for zero-emission commercial trucks and buses in North America. International
Council on Clean Transportation, https://theicct.org/publication/race-to-zero-how-

The White House. (2021, April 22). FACT SHEET: President Biden Sets 2030 Greenhouse Gas
Pollution Reduction Target Aimed at Creating Good-Paying Union Jobs and Securing U.S.
Leadership on Clean Energy Technologies. https://www.whitehouse.gov/briefing-room/

U.S. Department of Transportation Federal Highway Administration. (2022a). Alternative Fuel
Corridors. https://www.fhwa.dot.gov/environment/alternative_fuel_corridors/

U.S. Department of Transportation Federal Highway Administration. (2022b, February 10). President
Biden, USDOT and USDOE Announce $5 Billion over Five Years for National EV Charging
Network, Made Possible by Bipartisan Infrastructure Law. https://highways.dot.gov/newsroom/

U.S. Department of Transportation Federal Motor Carrier Safety Administration. (2022).
A&/ online - Motor Carrier Analysis and Information Resources Online.
https://ai.fmcsa.dot.gov/RegistrationStatistics/CustomReports

U.S. Environmental Protection Agency. (2020, April). 2017 National Emissions Inventory Report.
https://gispub.epa.gov/neireport/2017/

U.S. Environmental Protection Agency. (2021). EPA Announces the “Clean Trucks Plan.”
https://www.epa.gov/system/files/documents/2021-08/420f21057.pdf

U.S. Environmental Protection Agency. (2022, March 28). Control of Air Pollution From
New Motor Vehicles: Heavy-Duty Engine and Vehicle Standards. Federal Register.
https:/www.federalregister.gov/documents/2022/03/28/2022-04934 /control-of-air-pollution-

18 ICCT WORKING PAPER 2022-31 | BARRIERS AND OPPORTUNITIES FOR SMALL FLEET ZERO-EMISSION TRUCKING


https://www.truckinginfo.com/10177193/ab5-protests-hit-port-of-oakland
https://theicct.org/publications/ze-tractor-trailer-fleet-us-hdvs-sept21
https://missionpossiblepartnership.org/
https://www.nescaum.org/documents/multistate-truck-zev-governors-mou-20200714.pdf/
https://www.nescaum.org/documents/multistate-truck-zev-governors-mou-20200714.pdf/
https://www.nescaum.org/documents/quebec-statement_9-22-2021.pdf
https://www.nyserda.ny.gov/truck-voucher-program/
https://www.2035report.com/transportation/
https://propulsionquebec.com/wp-content/uploads/2020/12/PropulsionQc_Rapport_E_lectrification_des_parcs_de_ve_hicules_EN_v2-1.pdf?download=1
https://propulsionquebec.com/wp-content/uploads/2020/12/PropulsionQc_Rapport_E_lectrification_des_parcs_de_ve_hicules_EN_v2-1.pdf?download=1
https://propulsionquebec.com/wp-content/uploads/2020/12/PropulsionQc_Rapport_E_lectrification_des_parcs_de_ve_hicules_EN_v2-1.pdf?download=1
https://www.portofoakland.com/press-releases/zero-emissions-truck-project-launches-at-port-of-oakland/
https://www.portofoakland.com/press-releases/zero-emissions-truck-project-launches-at-port-of-oakland/
https://theicct.org/publication/purchase-cost-ze-trucks-feb22/
https://theicct.org/publication/purchase-cost-ze-trucks-feb22/
https://theicct.org/publication/race-to-zero-how-manufacturers-are-positioned-for-zero-emission-commercial-trucks-and-buses-in-north-america/
https://theicct.org/publication/race-to-zero-how-manufacturers-are-positioned-for-zero-emission-commercial-trucks-and-buses-in-north-america/
https://theicct.org/publication/race-to-zero-how-manufacturers-are-positioned-for-zero-emission-commercial-trucks-and-buses-in-north-america/
http://www.shipperstransport.com/
https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/
https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/
https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/
https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/
https://www.fhwa.dot.gov/environment/alternative_fuel_corridors/
https://highways.dot.gov/newsroom/president-biden-usdot-and-usdoe-announce-5-billion-over-five-years-national-ev-charging
https://highways.dot.gov/newsroom/president-biden-usdot-and-usdoe-announce-5-billion-over-five-years-national-ev-charging
https://ai.fmcsa.dot.gov/RegistrationStatistics/CustomReports
https://gispub.epa.gov/neireport/2017/
https://www.epa.gov/system/files/documents/2021-08/420f21057.pdf
https://www.federalregister.gov/documents/2022/03/28/2022-04934/control-of-air-pollution-from-new-motor-vehicles-heavy-duty-engine-and-vehicle-standards
https://www.federalregister.gov/documents/2022/03/28/2022-04934/control-of-air-pollution-from-new-motor-vehicles-heavy-duty-engine-and-vehicle-standards

Wong, N. (2022). Taking Charge: Supporting Small Fleets in the Transition to Zero Emission Trucks.
Dream Corps Green For All. https:/dream.org/wp-content/uploads/2022/08/Dream.Org_
SmallFleet_1.pdf

Zippia. (2022a). Owner/Operator Demographics and Statistics [2022]: Number Of Owner/Operators
In The US. https://www.zippia.com/owner-operator-jobs/demographics/

19 ICCT WORKING PAPER 2022-31 | BARRIERS AND OPPORTUNITIES FOR SMALL FLEET ZERO-EMISSION TRUCKING


https://dream.org/wp-content/uploads/2022/08/Dream.Org_SmallFleet_1.pdf
https://dream.org/wp-content/uploads/2022/08/Dream.Org_SmallFleet_1.pdf
https://www.zippia.com/owner-operator-jobs/demographics/
https://www.zippia.com/truck-driver-jobs/demographics/

Appendix: Survey Questions

The following are the survey questions asked of each stakeholder group.

Truck Drivers

1. Please enter information about the truck that you most frequently operate
(Model year/Make/Model).

2. How many trucks does your fleet operate (including trucks operated by sub-
contractors)? (Options: 1-3, 4-10, 11-25, 26-50, More than 50).

3. What option below best describes your employment and driving situation?
(Options: Independent contractor or owner-operator, Employee who drives the
same truck every day, Employee who may drive different trucks day-to-day.)

4. What percent of your trucks does your fleet plan on retiring in the next 5 years?
(Options: 0-10%, 11-25%, 26-50%, More than 50%, I'm not sure.)

5. Where are your primary headquarters located?

6. What best describes your personal driving situation? (Options: Local and regional
routes and I’'m almost always home every night, Longer and unpredictable routes
in different states and regions where | spend nights away from home on the road,
A mix of local and longer-haul routes.)

7. How many hours per day is your truck parked and not in use during your work
week? Please enter numerical digits only.

8. About how many miles did you drive over the past year? For numbers over 999,
enter numerical digits only. For example, enter 1000, not 1,000.

9. About how much money do you spend out-of-pocket for diesel fuel in a typical
week? Answer “O” if your company pays for fuel expenses. For numbers over
999, enter numerical digits only. For example, enter 1000, not 1,000.

10. About how much money do you spend out-of-pocket for truck maintenance and
repair per month? Answer “O” if your company pays for maintenance and repair
expenses. For numbers over 999, enter numerical digits only. For example, enter
1000, not 1,000.

1. About what is the total cost that you pay to own and operate your truck per
month? Include things like fuel, maintenance, repairs, truck payments, permits,
parking, etc. Enter “O” if your company pays for all of your operating expenses.
For numbers over 999, enter numerical digits only. For example, enter 1000, not
1,000.

12. Do you pay for truck parking? (Options: Yes, No, Sometimes.)

13. Please tell us how you maintain your truck. (Options: | do most of my own repairs,
| pay to have most of my maintenance done, My company or someone else pays
to maintain the truck.)

14. When do you plan to acquire a new or used truck in the future? (Options: Within
the next year, 1to 2 years, 2 to 5 years, I’'m not sure, N/A - my company makes
this decision.)

15. Do you or your fleet acquire new or used trucks? (Options: New, Used, New and
used.)
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16. What is the most important reason why you acquire a new or used truck?
(Options: Maintenance costs of current trucks have become too high, Better
power or performance, Better fuel economy, Local or state regulations.)

17. Other than cost, what is the most important factor in your truck purchase
decision? (Options: Reliability, Warranty, Brand, Fuel Economy.)

18. Please rank these sources of information based on their trustworthiness for
reliable truck and trucking technology information. ‘I’ is the most trusted source
of information; ‘6’ is the least trusted source. (Sources: Trucking associations,
Unions, Truckers/fleet operators, Other truck manufacturers, Government
agencies, Media personalities.)

19. Please rank the following issues based on your level of concern/priority for them.
T is your highest concern; ‘6’ is your lowest concern. (Issues: Drivers’ working
conditions, Cost of trucks (upfront), Cost of truck operation and maintenance,
Complying with regulations, Reducing diesel emissions, Job security.)

20. Do you or your fleet belong to a trucking association?
21. Are you currently operating zero-emission trucks?

22. Would you consider procuring a zero-emission truck in your next truck
acquisition (whether or not you already operate some)?

23. Are you planning on transitioning to a fully zero-emission truck fleet? Are you
regulated under a state/provincial or federal mandate to have a fully zero-
emission truck fleet?

24. How much of a barrier do these factors present to your organization in adopting
zero-emission trucks? (Factors: Upfront cost, Total cost of ownership (TCO),
Difficulty with financing, Availability of zero-emission trucks, Zero-emission trucks
do not meet operational needs, Lack of familiarity with the technology, Lack of
technical support and maintenance availability for the technology, Lack of fuel or
other infrastructure, Inadequate or inaccessible government support, Inadequate
support within your own organization.)

Trucking Associations
1. What percent of your members operate small truck fleets (three or fewer trucks)?
2. What percent of your members are independent owner-operators?
3. Where are your primary headquarters located?
4

What activities does your organization engage in (check all that apply)?
(Options: Research, Advocacy, Policy development, Supporting political
candidates, Coalition-building, Fundraising, Providing services to truckers.)

5. Inyour view, what is the most important factor in a company’s truck purchase
decision (other than cost)? (Options: Reliability, Warranty, Brand, Fuel Economy.)

6. Please rank these sources of information based on their trustworthiness for
reliable truck and trucking technology information. ‘1" is the most trusted source
of information; ‘6’ is the least trusted source. (Sources: Trucking associations,
Unions, Truckers/fleet operators, Other truck manufacturers, Government
agencies, Media personalities.)

7. Please rank the following issues based on their level of concern/priority for
TRUCK DRIVERS. (Issues: Drivers’ working conditions, Cost of trucks (upfront),
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Cost of truck operation and maintenance, Complying with regulations, Reducing
diesel emissions, Job security.)

8. Please rank the following issues based on their level of concern/priority for
TRUCKING ASSOCIATIONS. (Issues: Drivers’ working conditions, Cost of trucks
(upfront), Cost of truck operation and maintenance, Complying with regulations,
Reducing diesel emissions, Job security.)

9. Are you currently providing your membership with the latest information on
alternative fuel or zero-emission trucks?

10. Do you have any programs that support your members with procuring alternative
fuel or zero-emission trucks?

11. Is your region under a state/provincial or federal regulation to transition to
zero-emission truck fleets?

12. How much of a barrier do these factors present to your member companies in
adopting zero-emission trucks? (Factors: Upfront cost, Total cost of ownership
(TCO), Difficulty with financing, Availability of zero-emission trucks, Zero-
emission trucks do not meet operational needs, Lack of familiarity with the
technology, Lack of technical support and maintenance availability for the
technology, Lack of fuel or other infrastructure, Inadequate or inaccessible
government support, Inadequate support within your own organization.)

13. Please evaluate the following statement: Incentive funding should be made
available for used zero-emission trucks. (Options: Strongly disagree, disagree,
agree, strongly agree.)

14. Please evaluate the following statement: A certain percentage of funding should
be set aside for small businesses. (Options: Strongly disagree, disagree, agree,
strongly agree.)

15. Please rank the ways you think your member fleets would be interested in getting
more information about zero-emission trucks. Choose ‘1" for your highest ranking
and ‘5’ for your lowest. (Information sources: Ride-n-drive events in your region,
Trucking shows or conferences, Podcasts or radio programs, Online videos or
articles, Word-of-mouth from other truckers.)

Manufacturers

1. What percent of your customers operate small truck fleets (three or fewer
trucks)?

What percent of your customers are independent owner-operators?
Where are your primary headquarters located?

Describe the geographic scope of your sales and distributions.

oA W

Does your company specialize in manufacturing alternative fuel/zero-emission
trucks, or equipment for such trucks?

6. Does your company have any zero-emission trucks or key components currently
available for purchase?

7. Which part(s) of the transportation sector do you manufacture trucks/equipment
for (check all that apply)? (Options: Medium-duty, Heavy-duty (short-haul
transport or drayage), Heavy-duty (long-haul transport), Specialized equipment
(e.g., cement trucks, garbage trucks).)
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8. In your view, what is the most important factor in a company’s truck purchase
decision (other than cost)? (Options: Reliability, Warranty, Brand, Fuel Economy.)

9. Please take the perspective of a trucking fleet in answering this question. Rank
these sources of information based on their trustworthiness for reliable truck and
trucking technology information. ‘1" is the most trusted source of information;

‘6’ is the least trusted source. (Sources: Trucking associations, Unions, Truckers/
fleet operators, Other truck manufacturers, Government agencies, Media
personalities.)

10. Do you have any programs that specifically target small fleets or owner-operators
who are looking to procure alternative fuel or zero-emission trucks?

1. Do you sell trucks or equipment to customers under a state/provincial or federal
regulation to transition to zero-emission truck fleets?

12. How much of a barrier do these factors present to your customers in adopting
alternative fuel or zero-emission trucks? (Factors: Upfront cost, Total cost of
ownership (TCO), Difficulty with financing, Availability of zero-emission trucks,
Zero-emission trucks do not meet operational needs, Lack of familiarity with
the technology, Lack of technical support and maintenance availability for the
technology, Lack of fuel or other infrastructure, Inadequate or inaccessible
government support, Inadequate support within your own organization.)

13. Please evaluate the following statement: Incentive funding should be made
available for used zero-emission trucks. (Options: Strongly disagree, disagree,
agree, strongly agree.)

14. Please evaluate the following statement: A certain percentage of funding should
be set aside for small businesses. (Options: Strongly disagree, disagree, agree,
strongly agree.)

15. Please rank these policy priorities for supporting small fleet operators in
procuring alternative fuel or zero-emission trucks: Outreach and education,
Purchase incentives for trucks and/or infrastructure, Supporting a network of ZET
technicians, Preferential parking and loading zones.

Government and NGOs
1. Where are your primary headquarters located?

2. What activities does your organization engage in (check all that apply)?
(Options: Research, Advocacy, Policy development, Supporting political
candidates, Coalition-building, Fundraising, Providing services to truckers.)

3. Which of these parties do you work with (check all that apply)? (Options:
Regional/national trucking associations, trucking labor unions, truck
manufacturers, Government agencies.)

4. Do you work with partners who are regulated under a state/provincial or federal
mandate to have a fully zero-emission truck fleet?

5. Do you have currently ongoing projects aimed at enabling fleets to transition to
zero-emission trucks?

6. Does your project work differentiate large fleets from small fleets and
independent owner-operators?

7. Are you involved in work on the California Hybrid and Zero-Emission Truck and
Bus Voucher Incentive Program (HVIP), or developing a similar program for
another jurisdiction?
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8. Are you involved in work on the California Advanced Clean Trucks (ACT) Rule, or
developing a similar regulation for another jurisdiction?

9. Please rank these policy priorities for supporting small fleet operators in
procuring zero-emission trucks: Outreach and education, Purchase incentives
for trucks and/or infrastructure, Supporting a network of ZET technicians,
Preferential parking and loading zones.

10. Please evaluate the following statement: Incentive funding should be made
available for used zero-emission trucks. (Options: Strongly disagree, disagree,
agree, strongly agree.)

1. Please evaluate the following statement: A certain percentage of funding should
be set aside for small businesses. (Options: Strongly disagree, disagree, agree,
strongly agree.)
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