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ABSTRACT

Executive Order 14057 requires all federal government agencies to transition to
vehicles that do not generate carbon pollutant emissions. While environmentally conscious,
this order has unique implications for law enforcement agencies that rely extensively on
police vehicles to ensure the security of their communities. My research examines the
changes that law enforcement agencies may realize in transitioning to a zero-emission fleet.
Specifically, I perform a cost-effectiveness analysis that compares the Dodge Durango
police pursuit vehicle (PPV), the most common gasoline-vehicle in use by the Marine
Corps, to the Chevrolet Blazer PPV, a newly developed zero-emission PPV. I analyze cost
data from the General Services Administration and vehicle test results from Michigan State
Police for model year 2024 police vehicles. As a result, I find that the Blazer is 40% more
effective than the Durango, but over a seven-year period, the zero-emission PPV is 14%
($537-thousand) or 27% ($1.1-million) more expensive depending on the type and quantity
of charging infrastructure procured to support the fleet. However, the zero-emission fleet
is 26% ($2-million) or 19% ($1.4-million) less expensive when accounting for the social
cost of carbon. I recommend the Marine Corps further this research by commencing

limited-scale implementation with the Blazer PPV.
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I. INTRODUCTION

The U.S. Marine Corps needs to assess whether the use of zero-emission vehicles
(ZEVs) for military police patrol would impact its ability to protect Marine Corps
installations. Such an assessment is warranted as a recent Executive Order directed all
federal government agencies “to achieve 100 percent zero-emission light-duty vehicle
acquisitions by 2027 (Executive Order No. 14057, 2021, Sec. 102). In effect, any federal
agency that currently operates gasoline-powered vehicles must soon transition to vehicles
that do not generate carbon pollutant emissions. This ZEV requirement is part of a broader
environmental strategy “to reduce greenhouse gas emissions ... and secure a transition to
clean energy and sustainable technologies” (White House Council on Environmental
Quality [CEQ], 2022, p. 1). However, the new and unfamiliar nature of ZEVs coupled with
the unique operational role of police vehicles underscores a compelling need to assess the

potential challenges and opportunities brought about by this transition.
A. KEY CONSIDERATIONS FOR A ZEV TRANSITION

According to a study by Longstaff et al. (2022), “Smart, mission-appropriate EV
[electric vehicle] implementation for Federal law enforcement agencies will require a
paradigm shift in operational, fleet, and facilities planning and management” (p. 1). Such
a shift may be reasonably anticipated because law enforcement agencies tend to have
relatively large fleets that engage in 24-hour operations and require complex specifications
to aid patrol and emergency response duties. For example, a report by the Government
Accountability Office (GAO) estimated that 102,000 law enforcement vehicles are among
the roughly 377-thousand vehicles affected by the president’s ZEV mandate (Latham,
2022, p. 7). Latham’s report also finds that law enforcement vehicles “may have additional
performance requirements that may not be met by currently available ZEV models” (p.7).
In essence, the Marine Corps and other government agencies, may face difficulties in

procuring the quantity and quality of ZEVs that their law enforcement mission requires.

In addition to assessing suitability and availability of ZEV technology, the Marine

Corps must develop a clear picture of the cost to transition to a ZEV fleet as this will likely
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impact large-scale resource allocation decisions. For example, in its Fiscal Year (FY) 2024
budget request, the Department of Defense (2023-a) earmarked $31.5-million for the
Marine Corps to undertake various ZEV transition initiatives (p. 16). However, the cost to
meet the ZEV needs of Marine Corps law enforcement amid the service’s many ZEV
requirements is unclear and would benefit from further analysis. For instance, the GAO
finds that “The extent and cost of the facility upgrades necessary to support a fully ZEV
fleet are uncertain until agencies conduct site assessments across all fleet locations”
(Latham, 2023, p. 8). Latham’s GAO report explains that the cost to develop ZEV support
infrastructure varies widely based on each agency’s mission, location, and the condition of
their existing electrical grid. Thus, the ZEV requirements necessary to support a specific
Marine Corps law enforcement fleet will presumably differ from those needed to support

the Marine Corps in other geographic and operational contexts.

Likewise, law enforcement agencies that are concerned with the down-time
necessary for ZEVs to charge may need to assess whether it is more economical to invest
in a surplus of vehicles or an expensive, high-speed charging solution to maintain vehicle
up-time. However, some law enforcement agencies may be able to offset the costs of a
ZEV transition with savings that they may realize from eliminating fuel costs and reducing
maintenance expenses that typically result from operating vehicles powered by internal
combustion engines. Similarly, agencies may also want to consider indirect costs such as
the social cost of carbon and how ZEV-fleet ownership impacts the environment compared
to how the ZEV-fleet impacts the organization’s operational effectiveness. Nonetheless,
transitioning a law enforcement fleet from gasoline-powered vehicles to ZEVs is likely to
entail many considerations and be less straightforward than simply comparing the sticker
prices of the two vehicles. A cost-effectiveness analysis will help the Marine Corps and
other federal agencies reconcile limited resources with the operational needs of their law
enforcement mission to ultimately comply with the president’s environmental policy

objectives.

Analyzing the impact of ZEVs on the Marine Corps’ law enforcement operations
is especially important because the Marine Corps’ law enforcement apparatus protects

military infrastructure that is inextricably linked to the nation’s defense. In carrying out
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this vital mission, the Marine Corps’ law enforcement vehicles tend to accumulate
significant mileage because they are often placed on continuous patrol, sometimes across
vast geographic areas, and are needed for responding promptly to incidents that endanger
the personnel, property, and operations of a military installation. Thus, going from quickly
filling up a police vehicle with gasoline to waiting for a ZEV to recharge may pose an
operational challenge that law enforcement agencies will need to mitigate. Likewise, these
ZEV planning considerations may not be equally impactful across all organizations. The
specific composition and disposition of each law enforcement entity are likely to be key

factors in determining the extent to which ZEV integration is feasible.

For example, the U.S. Customs and Border Protection stated to the GAO that “they
do not believe that current ZEV technology can support law enforcement equipment or
perform law enforcement missions in extreme environments, such as those on the borders”
(Latham, 2023, p. 6). Conversely, some civilian law enforcement agencies have recently
and successfully integrated ZEVs into their patrol operations. For instance, at least four
U.S. police departments believe that “EVs have the range, speed and ruggedness to serve
as regular patrol cars [and]... cost less to operate and maintain over the long term”
(Careless, 2023, para. 1). The differing assessments of these law enforcement agencies
points to an underlying notion that ZEVs might work well for some agencies and not as
well for others. Nonetheless, how a ZEV fleet would specifically impact the Marine Corps’

law enforcement field remains an open question.

The uncertain viability of ZEVs for law enforcement use highlights the need for the
Marine Corps to perform its own analysis of the subject. Doing so is important because the
Marine Corps has seventeen military police organizations that perform law enforcement
duties in support of Marine Corps installations worldwide. Each military police
organization relies on police-rated vehicles to accomplish a wide-range of law enforcement
and security tasks. In total, the Marine Corps’ law enforcement enterprise supports “a
global mission that spans 25 Marine Corps installations and includes: 25,197 family
housing units; 82 mess halls; 28,745 buildings on 2.5 million acres; 36 runways across 10

airfields; and 1,780 ranges and training areas” (Commandant of the Marine Corps [CMC],
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2023, p. 10). However, the Marine Corps’ law enforcement community has not fully

assessed whether a zero-emission patrol fleet would improve or degrade their operations.
B. RESEARCH QUESTIONS

In this thesis, I examine the extent to which a ZEV transition would impact patrol
operations performed by the Provost Marshal’s Office (PMO) at Marine Corps Base Camp
Pendleton, California—the Marine Corps’ largest expeditionary training facility on the
nation’s west coast. As part of my research, I perform a “Cost-Effectiveness Analysis” of
the two vehicles shown in Figure 1. While my analysis is primarily based on military police
patrol operations performed at Camp Pendleton, it provides insights that are applicable
across the Marine Corps’ broader law enforcement enterprise. In performing this study, I

am guided by the following research questions:

1. What does it cost to procure, operate, and maintain a fleet of zero-
emission patrol vehicles at Camp Pendleton relative to the cost of the

existing gasoline-powered patrol fleet?

2. Is a zero-emission patrol fleet more or less effective in carrying out the
patrol mission of the Camp Pendleton PMO relative to the existing

gasoline-powered patrol fleet?

Status Quo (gasoline-vehicle): Alternative (zero-emission vehicle):
2024 Dodge Durango Police Pursuit Vehicle 2024 Chevrolet Blazer Police Pursuit Vehicle

Figure 1. Image of Police Vehicles Being Analyzed. Adapted from Stellantis
(2024) and General Motors (2023).
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II. BACKGROUND

In this chapter, I discuss the importance of military police operations and explain
how vehicles are used by military police to promote the safety and security of military
installations. As a prelude to my analysis, I provide background information about the

Camp Pendleton PMO and the workload performed by its existing fleet of patrol vehicles.
A. THE IMPORTANCE OF MILITARY POLICE PATROL

The term “PMO” refers to a military police organization responsible for the law
enforcement function of a Marine Corps facility. PMOs support the Marine Corps “by
enforcing the law, preventing and suppressing crime, assessing command physical security
posture, investigating offenses, and apprehending offenders” (Department of the Navy,
2015, p. 2-1). PMOs are especially vital in today’s complex threat environment as the
facilities that PMOs protect are integral to military readiness and are increasingly likely to
be targeted by U.S. adversaries. This dilemma was well-summarized by the CMC (2023)
when he stated: “Due to the emerging and expanding threats facing our installations, we
must ensure force protection efforts enable continuity of operations, protection and safety
of our families, and our forces to meet operational requirements” (p. 10). In essence, if a
PMO fails to effectively secure their installation, they may weaken the nation’s defense

and jeopardize the Marine Corps’ ability to project combat power abroad.
B. MILITARY POLICE PATROL AT CAMP PENDLETON

The Military OneSource homepage for Camp Pendleton states that the installation
spans approximately 125,000 acres and 17 miles of coastline and has a daytime population
of nearly 70,000 people including 42,000 servicemembers, and it houses more than 38,000
military personnel and family members. For proportional reference, “the size of Camp
Pendleton is comparable to the size of the state of Rhode Island” (Military One Source,
2023). The installation is home to the I Marine Expeditionary Force, which is the Marine
Corps’ largest warfighting formation (LaGrone, 2023, para. 3). The Camp Pendleton PMO

is the installation’s principal law enforcement and security organization. The Provost
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Marshal is a uniformed Military Police Officer who holds the rank of Lieutenant Colonel
and is overall responsible to the Commanding Officer of Marine Corps Base Camp
Pendleton for all law enforcement and security activities. As shown in Figure 2, the Camp
Pendleton PMO is comprised of four major divisions (Field Operations, Criminal

Investigations, Support Services, and Other Services).

Figure 2.  Organizational Chart for the Camp Pendleton PMO. Source: S.
Ansbigian, email to author, (2023).

Although each division operates government vehicles that are subject to the
president’s ZEV mandate, this research focuses only on the Field Operations Division that
performs patrol operations (outlined in red in Figure 2). The Field Operations Division
operates the majority of the PMQO’s fleet and spends significant time driving government
vehicles as it is responsible for patrolling and responding to calls for police and emergency
service around the base. I have excluded the remaining sections and divisions from this
analysis either because they operate medium or heavy-duty vehicles worthy of their own
separate study or they operate vehicles in a limited administrative capacity for which the

transition to ZEVs is presumably more straightforward.
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The Field Operations Division operates at all hours of the day, every day of the year
and currently relies on a fleet of 22 gasoline-powered vehicles to perform its mission. At
all times, the Camp Pendleton PMO requires at least 14 of the 22 vehicles to be “in-
service,” patrolling the installation and responding to calls for service as needed while the
remaining 8 vehicles are intermittently “out-of-service” and parked at the PMO
headquarters. Given only 8 more vehicles than a single shift requires, a rotating mix of 6
vehicles are “hot-seated,” meaning a vehicle transfers near-continuously from one operator
to the next with virtually no down-time. When the 14 vehicles are in-service, they are
strategically dispersed across 8 designated patrol zones that collectively cover all of Camp

Pendleton. The 14 in-service vehicles are task-organized as follows:

o 8 vehicles are front-line patrol units dedicated to an individual patrol zone
o 1 vehicle is operated by a specialized traffic accident investigator

o 1 vehicle is operated by a specialized military working dog handler

o 2 vehicles are operated by watch supervisors who each supervise one-half

of the on-duty military police personnel

J 2 vehicles are operated by area supervisors, one supervises military police
operations in the northern half of the base and the other supervises

operations in the southern half of the base

According to data provided by the PMO, the Field Operations Division handled
over 40,000 law enforcement tasks between 2017 and 2022, which is an average of 19 calls
for military police service each day. The vast majority of these tasks required one or more
of the division’s vehicles to react and this does not account for proactive patrols that the
division performed without resulting in an explicit police service being rendered. In short,
the Field Operations Division is highly reliant upon the mobility that its patrol vehicles
provide. However, whether a transition to ZEVs would create advantages that the division

would benefit from or disadvantages that the PMO must mitigate is currently unknown.
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III. LITERATURE REVIEW

Prior to analyzing the impact of ZEVs on Camp Pendleton’s patrol fleet, it is
necessary to examine existing research related to this topic. In this chapter, I explain the
mechanics of a Cost-Effectiveness Analysis and provide examples of how this research
method has been used to inform decision-making in various parts of society. I also detail
key aspects of Executive Order 14057 that substantively affect the Marine Corps’
responsibility to implement it. Finally, I provide a comprehensive review of law
enforcement-specific studies and initiatives that have sought to integrate ZEV's into patrol
operations. In essence, this chapter highlights areas of ZEV research that are well-
established and help to inform the Marine Corps’ ZEV transition efforts and it also exposes

areas of research that are relevant to the Marine Corps, but warrant further analysis.
A. COST-EFFECTIVENESS ANALYSIS AND ITS USES

One of the earliest pieces of literature surrounding this research methodology aptly
states “the practice of cost-effectiveness started when man first realized his resources were
limited” (Quade, 1971, p. 1). While the fundamental practice of cost-effectiveness has
origins that pre-date the modern world, Quade estimates that “the systematic analysis of
investment alternatives from the point of view of a government had its start in economic
theory with the works of a Frenchman, Jules Dupuit” (p. 8). As explained by Quade, Dupuit
analyzed the benefits that roads and bridges provided to the public relative to their costs.
Given that public policy decisions like these are commonly constrained by a finite set of
resources, Dupuit and others have performed cost-effectiveness analyses to help

policymakers determine the optimal use of few resources.

For some, a related and more familiar methodology is cost-benefit analysis. Similar
to cost-benefit analysis, cost-effectiveness is an analytical technique that compares the
costs and benefits of two or more alternatives to discern which provides the greatest value
relative to a desired outcome. However, a distinguishing factor is that cost-benefit analysis

is more appropriate when the costs and benefits under study can be readily monetized
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whereas cost-effectiveness is “useful in cases where major outcomes are either intangible

or otherwise difficult to monetize” (Cellini & Kee, 2010, p. 496).

When cost-benefit analysts are unable or unwilling to monetize certain benefits,
cost-effectiveness enables the analyst to “construct a ratio involving the quantitative, but
non-monetized, benefit and the total dollar costs” (Boardman et al., 2018, p. 45). In other
words, when a benefit cannot be measured in terms of money, cost-effectiveness uses a
numerically weighted system to represent the extent to which each intangible benefit
satisfies (or fails to satisfy) the desired outcome. The weight of these benefits is aggregated
in a value function to determine the overall measure of effectiveness for each alternative.
This allows for like-comparison to be made across alternatives that would otherwise be
inequitable. Furthermore, the weight of these non-monetizable benefits can be measured

against their direct cost to form a ratio of dollars to “units of effectiveness.”

Although cost-effectiveness analysis is extremely useful, “the main drawback ... is
that it only finds the cheapest way to achieve the goal of effectiveness and cannot inform
whether the achievement of the goal is worth the cost” (Coppola et al., 2022, p. 3). For
example, as a student at the Naval Postgraduate School, Moreau (2022) performed a cost-
effectiveness analysis that concluded one aerial platform was more effective than another,
but the superior platform was also more expensive on a cost per flight hour basis (p. 2).
Given Moreau’s findings, the decision-maker was essentially left to decide whether the
increase in the system’s overall effectiveness was worth its increase in cost. Likewise, my
analysis determines the cost for the Camp Pendleton PMO to transition to zero-emission
patrol vehicles and the extent to which a ZEV fleet is capable of achieving the
organization’s objectives relative to the status quo. However, whether the cost of the
alternative is worth the effect that it has on the desired outcome is a relatively subjective

judgement left to those charged with the project’s implementation.

Despite this level of subjectivity, cost-effectiveness is still a valuable practice
because it is transparent in identifying the key factors of a project that contribute to or
detract from achieving a desired outcome. For example, in Moreau’s analysis, the decision
maker could easily discern how Moreau’s distribution of importance weights impacted the

resulting measure of effectiveness for each platform and reconsider whether the appropriate
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amount of weight was assigned to each attribute. To that end, this process provides
decision-makers and other stakeholders with clarity and transparency over the factors that

make one course of action superior to the cost and effectiveness of its alternatives.
B. MULTIPLE OBJECTIVE DECISION MAKING

A key component of cost-effectiveness analysis is what Wall and MacKenzie
(2015) refer to as “Multiple Objective Decision Making.” Noting that public policy
decisions often entail the need to satisfy more than one objective, Wall and MacKenzie
offer “a practical tool for quantitative investigation of all factors that may influence a
decision ... to determine why one alternative is more effective than others” (p. 1). Wall
and MacKenzie require the analyst to construct an “objective hierarchy,” which is a visual
representation of the objectives that a project seeks to achieve. For example, Moreau’s
cost-effectiveness analysis identified four objectives that the Marine Corps sought to
achieve with its adoption of the aerial platforms under study. Those objectives were

visually displayed by Moreau with the objective hierarchy shown in Figure 3.

Overall Effectiveness
Rediability Sensors Expeditionary Access
Objective 1 Objective 2 Objective 3 Objective 4
MC Rate Useful Load Amphib Ops Transportabiity Dwell Range
Obj 1.1 Obj 2.1 Obj3.1 Obj3.2 Obja.1 Obid.

Figure 3. Example Objective Hierarchy. Source: Moreau (2022).

As shown in Figure 3, the hierarchy begins with the objective of maximizing the
platform’s overall effectiveness. This objective is then defined by “sub-objectives” such as
reliability, sensors, expeditionary capability, and access. These objectives are further
refined by asking the question: “what do you mean by that?”” Wall and MacKenzie (2015)

suggest this question be repeated “until all relevant objectives are recorded and their ability
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to be measured is obvious” (p. 5). After objectives are established, the analyst assigns
“importance weights” to each one. Wall and MacKenzie state that these weights are based
on “decision maker preferences” (p. 8). In effect, heavier weights are placed on objectives
of great importance while lighter weights signify relatively less importance. Once
objectives, decision-maker preferences, and importance weights are set, the analyst can
evaluate each objective and calculate an overall “measure of effectiveness” for each
alternative. Similar to Moreau, [ will follow Wall and MacKenzie’s process by constructing
an objective hierarchy and calculating comparable measures of effectiveness for Camp

Pendleton’s current gasoline-powered patrol fleet and a hypothetical ZEV fleet.

A similar example of this analytical technique comes from Coppola et al. (2022),
who used cost-effectiveness analysis to compare railway infrastructure development
projects in Italy. Similar to Multiple Objective Decision Making, Coppola et al. used an
“Analytical Hierarchy Process,” which the authors described as “a valid tool for both
designers and infrastructure managers for prioritizing railway station investments in the
presence of multiple strategic objectives that also conflict with each other” (p. 1). As shown
in Figure 4, Coppola et al. identified five project objectives that pertained to their study:
safety and security, equity and social aspects, accessibility, environmental sustainability,
architectural quality. The authors further defined these objectives by the corresponding

attributes shown in Figure 4.

Safety and
security

Equity and
social aspects

Accessibility

Environmental
sustainability

Architectural
quality

‘ Prevention |
Protection

Accessibility for all

(@ ity sp

| Catchment area
| Parking system

Modal share and
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emissions
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Value

Context |

Stakeholder
engagement

| Public Transport
| Soft mobility
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| Shared mobility

Energy and
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Figure 4.
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While Coppola et al. laud this methodology, the authors highlight a drawback that
relates to the subjectivity of assigning weights to attributes. To guard against this, Coppola
et al. state that the weights of the objectives must be decided “a priori,” meaning prior to
evaluating each alternative’s measure of effectiveness (p. 16). By doing this beforehand,
Coppola et al. suggest that “it is possible to legitimately orient the results of the analysis
towards strategic planning decisions, without incurring a subjective and biased derivation
of the weights aimed at privileging one investment alternative rather than another” (p. 16).
As such, my analysis will also establish the objectives of the project and the weights of
their attributes before I evaluate each alternative. Changes to importance weights may be
appropriate after the fact, but documenting and substantiating these factors ahead of time
forces researchers and decision makers to be transparent about their rationale for

emphasizing one attribute over another.
C. THE OBJECTIVES OF EXECUTIVE ORDER 14057

Identifying the objectives of a policy prior to analyzing its effects is not only a good
research practice but also a requirement when analyzing government projects. For example,
the Office of Management and Budget (2023) publishes “Circular A-94” to provide federal
agencies with guidance for performing cost-benefit and cost-effectiveness analyses. The
circular explicitly states: “The rationale for the Government projects being examined
should be clearly stated in the analysis” (p. 5). Therefore, I foundationally refer to
Executive Order 14057 to discern the attributes to include in my objective hierarchy. In
doing so, I assess that the president’s objective is to combat the negative effects of climate
change. In particular, Executive Order 14057 specifies the goal of achieving: “a carbon
pollution-free electricity sector by 2035 and net-zero emissions economy-wide by no later
than 2050 (p. 1). However, the president’s order also includes goals to reduce federal
building emissions, increase use of clean construction materials, develop climate resilient

infrastructure, and cultivate a sustainability-focused workforce.

Thus, it appears the president’s ZEV initiative is one part of a multi-pronged
approach to improve climate conditions. ZEVs seem to be of particular interest because

vehicles powered by internal combustion engines produce carbon dioxide emissions, which

ACQUISITION RESEARCH PROGRAM
DEPARTMENT OF DEFENSE MANAGEMENT
NAVAL POSTGRADUATE SCHOOL

13



have adverse effects on human health and the environment. For example, a report by the
American Lung Association (2023) estimated that the president’s ZEV policy could result
in “89,300 fewer premature deaths, 2.2 million fewer asthma attacks, and 10.7 million
fewer lost workdays” (p. 2). Additionally, a report by the U.S. Energy Information
Administration (2023), states greenhouse gases like carbon dioxide “produce an increase
in the average surface temperature of the earth over time. Rising temperatures may produce
changes in precipitation patterns, storm severity, and sea level” (para. 4). Based on these

reports, ZEVs would serve a role that benefits public health and protects the environment.

1. Light-Duty Vehicles

Based on the president’s objectives, the term “light-duty” carries precise meaning,
but it is not defined in the Executive Order. However, a presidential memorandum authored
by Young et al. (2021) provides the following definition: “a vehicle weighing 8,500 pounds
gross vehicle weight rating or less, certified for use on all public roads and highways” (p.
14). Notably, the required timeline for ZEV transition distinguishes between light-duty
vehicles, which must be zero-emission by 2027, and medium/heavy-duty vehicles that have
until 2035 to achieve zero-emissions. As shown in Figure 5, a GAO report found 69% of

the federal fleet is comprised of light-duty vehicles.

Vehicles affected, by vehicle category (377,967 tola Light duty vehicles affected, by vehicle type (260,795 total)

Less than 1%
Other ight duty (1,145)

Minivans and vans
31,909)

| Sedans
| 74 018)

(75,338)

TUCKS

(78,385)

Figure 5. Composition of the Federal Government’s Fleet by Vehicle Type.
Source: Latham (2023).
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2. ZEVs

Furthermore, the memorandum by Young et al. defines ZEV as “a vehicle that when
operating produces zero tailpipe exhaust emissions of any criteria pollutant (or precursor
pollutant) or greenhouse gas” (p. 15). However, the memorandum also provides a carveout,
which states “For the purposes of meeting this requirement, plug-in hybrid vehicles may
be considered ZEVs” (p. 4). This is noteworthy because this stipulation effectively
provides leeway for some emission-producing vehicles despite the insistence placed on
zero emissions. By including the plug-in hybrid variant, the ZEV category expands from
two to three types of vehicles that are available in today’s automotive market. In particular,
the only types of vehicles that meet the president’s ZEV definition are: Battery Electric
Vehicles (BEVs), Fuel Cell Electric Vehicles (FCEVs), and Plug-in Hybrid Electric
Vehicles (PHEVs). Each vehicle has unique characteristics that are important for agencies

to consider when assessing their transition to a ZEV fleet.

According to the Department of Energy (2023), “BEVs have an electric motor
instead of an internal combustion engine. The vehicle uses a large traction battery pack to
power the electric motor and must be plugged in to a wall outlet or charging equipment”
(para. 1). The Department of Energy also states: “Because [a BEV] runs on electricity, the
vehicle emits no exhaust from a tailpipe and does not contain the typical liquid fuel

components, such as a fuel pump, fuel line, or fuel tank” (para. 1).

Similar to BEVs, FCEVs are also powered by an electric motor but “produce
electricity using a fuel cell powered by hydrogen, rather than drawing electricity from only
a battery” (Department of Energy, 2023-a, para. 1). However, the Department of Energy
(2023-b) assesses that FCEV availability and the hydrogen infrastructure needed to power
them is extremely limited with only “59 retail hydrogen stations available nationwide,
mostly concentrated in the state of California” (para. 2). Therefore, vehicle manufacturers
are only offering FCEVs to consumers who live in regions where hydrogen stations exist

(Department of Energy, 2023-c).

PHEVs are a unique addition to the president’s ZEV category because PHEVs

possess both an internal combustion engine and an electric motor. The Department of
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Energy (2023-a) states a PHEV “typically runs on electric power until the battery is nearly
depleted, and then the car automatically switches over” to the internal combustion engine
(para. 1). Therefore, PHEVs do in fact produce tailpipe emissions but can be driven for an

extended period of time using only electric.

Similar to PHEVs, Hybrid Electric Vehicles (HEVs) also possess both an internal
combustion engine and an electric motor but HEVs always rely on the simultaneous use of
both engines for power (Department of Energy, 2023-a). HEVs often provide improved
fuel economy and less tailpipe emissions relative to a gasoline-powered vehicle, but an
HEV cannot operate without the use of its internal combustion engine and is therefore not

an authorized ZEV for purposes of complying with the president’s executive order.

3. Exemptions to the ZEV Requirement

While President Biden appears resolute in his direction to adopt ZEVs throughout
government, his order articulates a narrow opportunity for exemption. Specifically, Section
602 of Executive Order 14057 states: “The head of an agency may exempt particular
agency activities and related personnel, resources, and facilities from the provisions of this
order when it is in the interest of national security, to protect intelligence sources and
methods from unauthorized disclosure, or where necessary to protect undercover law
enforcement operations from unauthorized disclosure.” Section 602 goes on to list a limited
set of justifications for ZEV exemption and concludes in Subsection (c) by stating “The
head of an agency may ... request for an exemption ... for any reason not otherwise
addressed.” Thus, while an exemption to the ZEV mandate is possible, any attempt by the
Marine Corps to obtain one would require a compelling justification be submitted to and

approved by the Secretary of Defense.
D. ZEVS FOR LAW ENFORCEMENT USE

One of many areas that may help the Marine Corps assess the feasibility of adopting
ZEVs for military police use is to consider the experiences of civilian law enforcement
agencies that have pursued similar initiatives. In fact, many civilian law enforcement

agencies have recently taken steps toward police fleet electrification, which have yielded a
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variety of insights that the Marine Corps can learn from. Based on my review of several
law enforcement vehicle studies, the following key issues emerged: the performance
characteristics of police vehicles, the availability of “pursuit-rated” ZEVs, upfitting

compatibility, and the fleet’s total cost of ownership.

1. The Performance Characteristics of Police Vehicles

The fundamental question concerning a law enforcement agency’s transition is
whether ZEVs will be able to withstand the demanding nature of police patrol operations.
According to Thomas (2023), “Police vehicles age much more rapidly than most civilian
vehicles. Not only are they driven more aggressively with rapid acceleration, stops,
swerving and more, but they also are regularly left on when an officer is on duty.” For these
reasons, auto manufacturers “adjust a standard vehicle” to make it more suitable for police
use (Grimes, 2023-a, para. 5). When vehicles receive these police-specific adjustments, the
vehicle is commonly referred to as “pursuit-rated.” However, there is not a widely accepted
technical definition or formal process for determining if a vehicle is pursuit-rated. That
said, the Michigan State Police department is internationally recognized for its role in

evaluating vehicles for police use.

In fact, the Michigan State Police “began testing patrol cars in the 1950s”
(Darlington et al., 2023, p. 5). The state-level law enforcement agency has seemingly
adopted this responsibility due to their close proximity to the “three largest car
manufacturers in the United States:” General Motors, Stellantis, and Ford Motor Company
(Blessing et al., 2022, para. 1). Michigan State Police work closely with these three
manufacturers to test law enforcement vehicles on an annual basis and announce their
findings in a publicly accessible “Police Vehicle Evaluation” report. In the report for model
year 2024 vehicles, Darlington et al. (2023) state “there is no sanctioning body, or specific
performance criteria, to determine if the vehicle meets a specific designation” (p. 5).
Instead, Michigan State Police provide insight by evaluating each vehicle on a common set
of standards and encourage law enforcement agencies to consider their findings in the

context of their agency’s individualized need.
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Moreover, Darlington et al. state that the term “pursuit-rated” simply refers to
vehicles that were “modified from a civilian vehicle to perform better under the rigors of
police use” (p. 5). The authors explain that pursuit-rated “vehicles are engineered to
repetitively stop in a shorter distance, accelerate faster, and handle better than the base
platform.” To achieve this, the authors note that auto manufacturers typically make
“modifications to engines, cooling systems, transmissions and shifting parameters, brakes,
tires, [and] stability control programming” (p. 5). In addition to mechanical changes,
manufacturers also make police-specific adjustments to the interior of these vehicles. For
example, a government sales manager for General Motors said their company “spend [s] a
lot of time and effort to ensure the ergonomics are right... [that] the vehicle will be
comfortable for the officers, easy to get in/out, easy for them to get detainees in/out ...
police-specific seats designed for duty belts and ... switches and ports are placed to ensure
easy access to lights and equipment” (Grimes, 2023-a, Sec. “GM Vehicles Built to
Withstand Tough Demands”).

Thus, while pursuit-rated standards are important, they also tend to vary in scope
and substance by auto manufacturer and differ in priority based on the operational
requirements of each law enforcement agency. For example, the Fremont Police
department in California experimented with a 2014 Tesla Model S85 and said that the
“results provided confidence in the ability to deploy an EV (with similar range) for a
standard 11-hour patrol shift” (Washington, 2020, p. 10). In this report, Washington stated
that the vehicle was driven between 40 and 70 miles per day and consumed approximately
50% of the vehicle’s battery. As a result, Washington stated that the vehicle “met or
exceeded performance and operational objectives” and “withstood the rigors of police use.”

However, the results reported by Washington are not entirely compelling for a few reasons.

While Washington’s report does provide a list of benefits and challenges related to
the vehicle’s deployment, the report does not specify any performance or operational
objectives that the vehicle was evaluated against. Washington essentially states that the
vehicle met or exceeded expectations without defining what the expectations were, much
less how the vehicle fared in contrast with the existing Fremont police fleet. Furthermore,

Washington states that the Tesla demonstrated “superior performance when compared to
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gas-powered police vehicles” but only offers the following support: an enhanced feeling of
safety and control when responding to emergency calls for service, a reduction in anxiety
and stress when responding to emergency calls for service due to fewer engine noises, and
improved radio communication due to the lack of background engine noise (p. 10). While
these points are interesting and relevant, they lack equitable comparison with Fremont’s
current fleet and seem to represent subjective observations for which the report lays out no
clear metrics for evaluating. Even if these findings were undeniable, the report does not
specify just how effective the vehicle was in meeting the desired standards. A

comprehensive cost-effectiveness analysis would avoid this pitfall.

In another study, the City of Brookhaven, Georgia also experimented with the 2015
Tesla Model S. Unlike Washington’s evaluation, Brookhaven compared the Tesla to a
sample of three different gasoline-powered police vehicles. Additionally, the city states
that “the vehicle was assessed by the driving instructors at the Georgia Public Safety
Training Center on a closed-course track prior to placing in patrol service to ensure the
vehicle could be safely driven in emergency operations mode” (City of Brookhaven, 2020,
p. 6). The vehicle was then placed into service for ninety-four 12-hour shifts between Aug.
9,2019, and Mar. 10, 2020, during which the vehicle accumulated 9,535 miles. As a result,
Brookhaven Police identified several advantages and disadvantages. Similar to
Washington’s findings, Brookhaven found the vehicle was “superb in speed and handling,”
and did not demonstrate “a lack of battery life for a full 12-hour patrol shift” (p. 9).
Brookhaven also stated the vehicle was “driven an average of 92 miles per day ... without
any change in the daily patrol routine” (p. 7). This mileage translated to the vehicle starting
a shift with about 85% charge and ending shift with about 49% of its charge remaining.

However, while Brookhaven praises the vehicle’s speed, maneuverability, and
battery efficiency, it also cautioned that “the increased maneuvering executed by a police
officer compared to that of an average driver, and the additional weight of equipment and
energy required to run lights and sirens and other police ancillary equipment take a higher
toll on the battery, reducing the range from that advertised by Tesla” (p. 6). This finding is
consistent with what Fremont Police experienced when their Tesla ran out of power during

a high-speed pursuit: “when cars accelerate at speeds such as ... going over 110 miles per
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hour, the car charge starts to drain down faster” (Ortiz, 2019, para. 18). Additionally, the
City of Brookhaven (2020) identified issues with the vehicle’s ergonomics such as “the
inability to transport passengers in the backseat” due to the confined space and “discomfort
of the driver’s seat for a larger officer wearing full police gear” (p. 12). For these reasons,
Brookhaven’s conclusion was different than Washington’s stating: “The Tesla Model S is
a good option for some police purposes, though not an ideal choice for patrol operations”
(p. 2). As a result, the City of Brookhaven recommended the adoption of electric vehicles
for “administrative purposes” only, while waiting for the production of EVs that are “more

suitable for police patrol purposes” (p. 11).

Despite the comprehensiveness of Brookhaven’s report, the City’s police
department only compared its sample of gasoline vehicles to its experimental Tesla in terms
of life cycle costs and energy efficiency. While the Brookhaven report provides analysis of
the Tesla’s performance on patrol, it makes no comparison of those characteristics to its
gasoline fleet. Thus, it is difficult for readers to conclude which vehicle is truly superior.
Another drawback common to the Fremont and Brookhaven studies is that both agencies
tested the same make and model vehicle, which was only distinguishable by one model
year (2014 and 2015 respectively). Although both agencies modified their experimental
vehicles for police use (by installing lights, sirens, and other police equipment), neither

vehicle was manufactured to meet any police-specific standards.

While these studies shed meaningful light on the performance of ZEVs under police
use, they also reflect an extremely limited view of ZEV suitability for widespread law
enforcement adoption including use by the Marine Corps. Given the limited breadth of
these studies, it is not surprising that Fremont’s police force deemed the EV suitable in
meeting its needs and Brookhaven deemed the same EV unsuitable. These conflicting
viewpoints underscore the need for the Marine Corps to clearly define its own law

enforcement vehicle requirements and assess a ZEV’s compliance with those requirements.

2. The Availability of Pursuit-rated ZEVs

Despite the aforementioned police vehicle performance standards, some agencies

have noted a separate concern for the availability of pursuit-rated ZEVs. In an “Electric
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Vehicle Feasibility Study,” published by Brown et. al. (2021), the authors listed the
“availability of police rated patrol vehicles” as a challenge (p. 18). Similarly, the
Brookhaven (2020) study assessed: “The transition to an all-electric fleet is certainly
applicable” but ultimately not recommended as “the EV market does not have an all-
electric platform presently suitable for police patrol operations” (p. 2). In a third study titled
“Electric Vehicles Save Money for Government Fleets,” the authors intentionally excluded
police vehicles because “municipal fleet managers raised questions about whether
currently available electric options would meet the performance needs of first responders”

(T. Dutzik, email to author, Nov. 9, 2023).

These concerns for vehicle availability are not unique to civilian agencies. In an
after-action report published by the U.S. Army’s Installation Management Command,
Calbillo (2023) stated “there are no pursuit-rated vehicle options offered” and
recommended the DOD “issue blanket exemption to electrification mandate ... until
industry meets [law enforcement] mission requirements” (p. 1). Relatedly, in its “Plan to
Reduce Greenhouse Gas Emissions,” the DOD (2023-b), stated that it is working “to obtain
special-purpose pursuit-rated law enforcement ZEV's as appropriate to potentially fill the
Department’s requirement for more than 3,500 law enforcement vehicles by 2026 (p. 6).
These findings indicate that the lack of pursuit-rated ZEVs is a concern for the DOD, but

one that it is actively working to resolve.

One sign of progress seems to have emerged in August 2022 when Chevrolet
unveiled “the nation’s first purpose-built pursuit-rated electric vehicle” (Grimes, 2023-b,
para. 1). According to Chevrolet’s Pressroom (2022), the 2024 Chevrolet Blazer Police
Pursuit Vehicle (PPV) “begins production in the first quarter of 2024 and “is designed to
meet or exceed the demands of the nationally recognized Michigan State Police annual
vehicle testing.” However, in its FY-2024 ZEV Fact Sheet, the General Services
Administration (GSA), listed the Chevrolet Blazer PPV as available for lease in a quantity
restricted to 40. In other words, while Chevrolet may be starting to produce the first-ever
pursuit-rated ZEV, the GSA can only procure a maximum of 40 Blazer PPVs across all of

the federal agencies that it services.

ACQUISITION RESEARCH PROGRAM
DEPARTMENT OF DEFENSE MANAGEMENT
NAVAL POSTGRADUATE SCHOOL

21



Therefore, the supply of zero-emission pursuit-rated vehicles appears to be severely
limited, but increasing the availability of these types of vehicles appears to be a priority
initiative across the automotive industry, the law enforcement community, and the DOD.
Nonetheless, the 2024 Chevrolet Blazer PPV represents the first potential opportunity for
Marine Corps law enforcement to evaluate the utility of ZEVs by experimenting with a
vehicle that is purpose-built for law enforcement rather than having to experiment with a

makeshift police vehicle like Fremont and Brookhaven.

3. Patrol Vehicle Equipment

As the Blazer PPV marks a major step forward, its creation seems to mitigate only
one of many concerns pertaining to law enforcement’s use of ZEVs. Adding necessary
police equipment to a ZEV is also questionable. In addition to the pursuit standards
described earlier, patrol vehicles typically require aftermarket equipment be installed such
as “decals, window tint, lights, sirens, radios, computer, prisoner transport screens, etc.”
(Brookhaven, 2020, p. 3). The process of installing police equipment to a vehicle is
commonly referred to as “upfitting” or “outfitting” and is usually performed by a vendor
that is separate from the auto manufacturer. Therefore, close collaboration between the law
enforcement agency, the auto manufacturer, and the upfitter is required to ensure the
aftermarket equipment meets the agency’s need and does not interfere with the vehicle’s
mechanical functions. According to the City of Brookhaven (2020), one of the reasons the
city deemed the Tesla unsuitable for patrol operations was due to “the difficulty and time
required to outfit [the Tesla] ... compared to the ease of using the same vendors who are

accustomed to quickly outfit ... the models Brookhaven has predominantly used” (p. 12).

A related issue experienced by Brookhaven is that “outfitting the car took longer
than expected ... due to the proprietary issues and the newness of the vehicle” (p. 2). In
total, “approximately five months” had elapsed between the time the vehicle was delivered
and the time it was ready for service (p. 2). In the Fremont study, Washington (2020) stated
that police-specific customizations and equipment installation took 12 months (p. 3).
Moreover, the U.S. Army’s report by Calbillo (2023), stated “the required amperage to

operate lightbars and mobile radios that are standard on most [law enforcement] upfit
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options exceeds the available amperage offered on any existing [electric vehicle] options”
(p. 1). Calbillo’s report indicates an unsatisfactory attempt by the U.S. Army’s to upfit a

standard EV with aftermarket police equipment.

Nevertheless, upfitting reportedly impacts a vehicle’s gross weight and its demand
for electricity, which seems to exacerbate the complexity involved in the vehicle’s overall
design. While purpose-built police vehicles such as the Blazer PPV are specifically
designed to maximize upfit compatibility, there seems to remain a heightened level of
difficulty involved in installing police equipment on ZEVs relative to the more familiar
gasoline-powered vehicles. Perhaps this complexity represents the start of a learning curve
that can be remedied as ZEV production increases, but for the near-term these

considerations seem to hamper the production of patrol-capable ZEVs.

4. Total Cost of Ownership

Based on the ZEV considerations noted above, there appear to be some factors that
will reduce the cost of owning a ZEV fleet while other factors will increase ZEV-fleet
ownerships costs. Therefore, in the Marine Corps’ financial analysis of this transition, it is
important to consider both direct and indirect costs involved in attaining ZEV-fleet
compliance. Likewise, it is appropriate to contrast the cost of a hypothetical ZEV fleet to
the cost of Camp Pendleton’s current gasoline-powered fleet. To date however, the
unfamiliar nature of a zero-emission police fleet has either precluded an effective cost
analysis, even by agencies like Fremont and Brookhaven that have studied the issue
closely, or has resulted in ambiguous cost estimates that may not transfer in kind to the

Marine Corps.

For example, in the study by Dutzik et al., the authors stated that police vehicles
were excluded from the study because “reliable, up-to-date data on current pricing,
performance and total cost of ownership were harder to come by than for the mass-market
light-duty vehicles that were the focus of the report” (T. Dutzik, email to author, Nov. 9,
2023). The exclusion of police vehicles from the Dutzik et al. study seems rational, but
underscores two prominent themes that have come from my research. One theme is the

important distinction between the performance requirements of police vehicles compared
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to vehicles driven for administrative business or private use. Secondly, there is a recurring
observation by researchers that data pertaining to the use of ZEVs for law enforcement
purposes are limited. Likewise, using cost data that pertains to standard EVs, which is more
commonly available, is unlikely to be an equitable reference for projecting the cost of zero-

emission police fleets.

However, the law enforcement agencies that have attempted to determine ZEV-
fleet ownership costs make only a small number of contributions that are valuable to the
Marine Corps. For example, Washington (2020) compared the cost of the Ford Explorer
PPV (gasoline-powered) to the Tesla Model S and determined: “The total cost of ownership
over a five-year period was calculated for the Tesla Model S 85 at $132,758 and the Ford
Utility Interceptor at $115,740” (p. 11). Based on these estimates, Fremont Police would
realize a savings of approximately $3,404 per year per vehicle. However, Washington does
not account for the cost to develop charging infrastructure in his analysis, but asserts that
“23 dual port level 2 chargers and 1 direct current fast charger are projected to be needed
at the Fremont Police Department complex to accommodate long-term fleet vehicle
electrification” (p. 14). As previously noted by the GAO (2023), the installation of EV
charging equipment is a costly endeavor, which I would expect to far surpass the $3,404
annual savings. This infrastructure development cost is significant and should indeed be

included in the financial analysis of a ZEV transition.

In a similarly problematic fashion, the City of Brookhaven (2020) estimated the
cost of its experimental Tesla and compared it to two types of gasoline-powered vehicles
used by its police department (sedans and SUVs). More specifically, the authors refer to
the Ford Taurus and Chevrolet Impala as “gas-powered police sedan” and the Explorer as
“gas-powered police SUV” (p. 10). As shown in Figure 6, the City of Brookhaven
concluded “total lifetime costs for a Tesla to remain in the fleet for six years are less than
total lifetime costs for a gas-powered SUV that remains in the fleet for only five years, at

$51,928 and $52,064 respectively” (p. 11).
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6-Year Lifetime Cost per Vehicle
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Figure 6. Cost of Brookhaven’s Police Vehicles. Source: City of
Brookhaven (2020).

While these results indicate a cost-savings in favor of the Tesla, this conclusion is
incomplete for at least two reasons. First, the city’s cost-comparison uses two different
time horizons (five years and six years), but does not seem to accurately denote this
distinction in its chart (see Figure 6). Furthermore, the city declares this “savings” without
providing ample context. The true monetary difference can be better understood by finding
the equivalent annual cost. I calculate this by taking the amounts reported by Brookhaven

and dividing them by the noted lifespans to determine each vehicle’s cost per year.

. Gas-powered police SUV: ($52,064 / 5 years) = $10,412 per year
o Tesla: ($51,928 / 6 years) = $8,655 per year
. Net savings: ($10,412 — $8,655) = $1,758 per year per vehicle.

Based on this calculation, the author can in fact attribute a $1,758 savings to each Tesla.
This represents such a trivial difference that to claim a savings would be unfair especially
given the many uncertainties involved in life cycle costs. Likewise, Brookhaven does not
consider these costs in light of the vehicle’s effectiveness. Doing so would help decision

makers better understand what capability is gained or lost relative to the cost difference.
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However, Brookhaven treats cost and effectiveness as separate and distinct components of

its analysis thereby diminishing the usefulness of the cost estimate.

Secondly, the City of Brookhaven disregards the cost of installing charging
infrastructure, stating: “The City has already installed 13 EV charging ports across the city
for community use, thus there is no upfront charger infrastructure cost for City fleet
conversion to EVs” (p. 9). This may be a fair exclusion in light of the study only
experimenting with one vehicle. However, this is not a realistic assessment for widespread
adoption of ZEVs throughout the city’s entire police department, which operates over 100
vehicles (p. 3). It would seem problematic to expect all municipal police vehicles to share

the 13 communal charging ports that are spread out across the city.

Of related concern, the City of Brookhaven offers no analysis as to the different
types of charging infrastructure that its police department may need to invest in. For
example, the study by Brown et al. (2021) determined that level 2 charging stations would
be suitable for its county-government fleet except for police vehicles ... which would
require faster, level 3 charging stations, citing “their need for minimal charge time and the
potential for heavier loads on their onboard battery systems” (p. 15). In my analysis, I will
analyze the type, quantity, and cost of different charging infrastructure to support a ZEV

fleet as doing so is integral to assessing the total cost of the ZEV alternative.
E. LITERATURE REVIEW SUMMARY

Based on a review of the relevant literature, I assess that law enforcement vehicles
have unique engineering specifications that vary by automobile manufacturer. These
unique performance features have made the production of police-worthy ZEVs more
difficult. Likewise, affixing aftermarket police equipment to a ZEV exacerbates the
complexity due to the increased demand for electricity and the effect of additional weight
on the vehicle’s battery. Furthermore, the cost of transitioning to a ZEV fleet varies widely
by agency location and mission and each transition requires individualized analysis.
However, the 2024 Chevrolet Blazer PPV is the first pursuit-rated ZEV ever developed
and provides a valuable experimentation opportunity to the Marine Corps. As such, it is

timely and necessary for the Marine Corps to conduct its own cost-effectiveness analysis.
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IV. COST ANALYSIS

This chapter outlines the cost analysis portion of my research where I determined
that a ZEV fleet is financially more expensive than the current gasoline-powered fleet. The
cost differential is largely attributable to the infrastructure development costs needed to
sustain ZEV operations. However, this cost estimate shifts in favor of the ZEV fleet when
the social cost of carbon is considered. I perform this analysis by comparing the
predominant vehicle in the current patrol fleet (Dodge Durango PPV) to the first pursuit-
rated ZEV (Chevrolet Blazer PPV). For ease of distinction, I sometimes refer to the current
gasoline-powered fleet as the “status quo” and the ZEV fleet as “the alternative” course of
action. To estimate the total cost of each fleet, I rely on the fleet’s recent utilization data

provided to me from Marine Corps Installations Command and cost data from the GSA.
A. DATA SOURCE AND METHODOLOGY

As introduced in Chapter II, the Camp Pendleton PMO currently uses a fleet of 22
gasoline-powered vehicles to perform its patrol mission. On Sept. 26, 2023, I obtained two
reports from Marine Corps Installations Command (2023) related to these vehicles. These
reports were accessed via the “GSA Fleet Drive-thru” database (S. Seaman, email to
author, Nov. 16, 2023). In reviewing the data, I determined all 22 patrol vehicles are
assigned to the Camp Pendleton PMO under a lease program managed by the GSA.
Therefore, I obtained publicly available cost data from the GSA’s website to estimate the

direct costs to procure, operate, and maintain the current fleet and the alternative ZEV fleet.

In evaluating the cost of each fleet, I include all direct costs, meaning the monetary
costs that pertain to procurement, operations, and maintenance. I also assess one indirect
cost: the social cost of carbon. Furthermore, my cost estimate is based on leasing a Dodge
Durango PPV that accumulates the average mileage and average maintenance expense as
determined by the fleet’s recent utilization data. However, it is important to note that the
current patrol fleet includes vehicles other than the Durango and therefore the cost that I
estimate would vary based on the specific make, model, and equipment of each vehicle.

That said, my cost estimate reflects the most prevalent vehicle in the status quo fleet.
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B. STATUS QUO: GASOLINE-POWERED FLEET

1. Description of the Status Quo

Using the vehicle data provided by Marine Corps Installations Command, I created

Table 1 to depict the basic characteristics of the current patrol fleet.

Table 1. Basic Vehicle Data for Camp Pendleton’s Gasoline-Powered Fleet.
Adapted from S. Seaman, email to author, (2023).

Vehicle Model Date Months Miles

ID Type Make Model Year | Assigned | Owned | Accumulated
1 LD SUV 4x4 Ford Explorer | 2023 | 8/18/2023 1 126

2 | LD Pickup 4x4 | Chevrolet | K1500 | 2023 | 7/13/2023 3 163

3 | LDSUV 4x4 Dodge | Durango | 2023 | 6/29/2023 3 1,454
4 | LDSUV 4x4 Dodge | Durango | 2023 | 6/29/2023 3 9,386
5 | LDSUV 4x4 Ford Explorer | 2023 | 6/29/2023 3 4,473
6 | LDSUV 4x4 Ford Explorer | 2023 | 6/29/2023 3 8,483
7 | LDSUV 4x4 Ford Explorer | 2022 | 5/23/2023 4 8,167
8 | LD SUV 4x4 Dodge | Durango | 2021 | 9/23/2022 12 44,377
9 | LDSUV 4x4 Dodge | Durango | 2022 8/4/2022 14 46,258
10 | LD SUV 4x4 Dodge | Durango | 2021 | 3/17/2022 19 60,055
11 | LD SUV 4x4 Dodge | Durango | 2021 | 3/16/2022 19 78,107
12 | LD SUV 4x4 Dodge | Durango | 2021 | 3/16/2022 19 85,575
13 | LD SUV 4x4 Dodge | Durango | 2021 3/8/2022 19 53,529
14 | LD SUV 4x4 Dodge | Durango | 2020 | 1/13/2022 21 50,020
15 | LD SUV 4x4 Dodge | Durango | 2020 | 12/23/2021 21 84,758
16 | LD SUV 4x4 Dodge | Durango | 2020 | 11/23/2021 22 65,294
17 | LD SUV 4x4 Dodge | Durango | 2020 | 11/18/2021 23 80,760
18 | LD Pickup 4x4 Ford F150 2020 | 9/23/2020 37 70,208
19 | LD SUV 4x4 Dodge | Durango | 2020 9/8/2020 37 143,529
20 | LD Pickup 4x2 | Chevrolet | C1500 | 2020 | 7/30/2020 38 104,853
21 Sedan Ford Taurus | 2018 | 5/18/2020 41 129,450
22 Sedan Dodge | Charger | 2019 | 5/11/2020 41 116,331

Based on the information shown in Table 2, the following key takeaways are

apparent: all vehicles in the fleet are powered by internal combustion engines, 13 of 22
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vehicles in the fleet are Durango PPVs, and the average patrol vehicle has been in the fleet

for 18 months and accumulated 56,607 miles.

To understand the workload of this fleet, I calculated the miles accrued by each
vehicle since the time it was assigned to the Camp Pendleton PMO. My calculation
assumes each vehicle was received by the PMO with exactly “25 miles on the odometer”
(S. Seaman, email to author, Oct. 20, 2023). As shown in Table 2, the average patrol vehicle
drives approximately 2,691 miles per month or 90 miles per day (2,691 miles / 30 days).

Table 2. Mileage Data for Camp Pendleton’s Gasoline-Powered Fleet.
Adapted from S. Seaman, email to author, (2023).
D Date Months | Accumulated Average Miles
Assigned | Owned | Mileage (-25 mi) Per Month

1 | 8/18/2023 1 101 78

2 | 7/13/2023 3 138 55

3 | 6/29/2023 3 1,429 482

4 | 6/29/2023 3 9,361 3,155

5 | 6/29/2023 3 4,448 1,499

6 | 6/29/2023 3 8,458 2,851

7 | 5/23/2023 4 8,142 1,939

8 | 9/23/2022 12 44,352 3,616

9 | 8/4/2022 14 46,233 3,318

10 | 3/17/2022 19 60,030 3,227

11 | 3/16/2022 19 78,082 4,190

12 | 3/16/2022 19 85,550 4,591

13 | 3/8/2022 19 53,504 2,831

14 | 1/13/2022 21 49,995 2,415

15 | 12/23/2021 21 84,733 3,959
16 | 11/23/2021 22 65,269 2,914
17 | 11/18/2021 23 80,735 3,578
18 | 9/23/2020 37 70,183 1,918
19 | 9/8/2020 37 143,504 3,868
20 | 7/30/2020 38 104,828 2,728
21 | 5/18/2020 41 129,425 3,167
22 | 5/11/2020 41 116,306 2,830
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This mileage estimate is relevant to cost because the Marine Corps incurs a mileage
expense based on the amount of miles each vehicle accrues. This mileage estimate is also
used in my effectiveness to evaluate the demand that a vehicle must be able to handle

relative to the fuel efficiency of the Durango and battery efficiency of the Blazer.

2. Cost to Procure, Operate, and Maintain the Status Quo

In estimating the direct cost that the Marine Corps incurs to employ the gasoline-
powered fleet, I identified four elements of cost that pertain: monthly rate (lease payment),
mileage rate (fuel and routine maintenance), agency incurred expenses (beyond routine

maintenance), and optional equipment rate (lease payment for upfitted police equipment).

a. Monthly Rate (Lease Payment): $490

According to the GSA Fleet Customer Leasing Guide (2020), every leased vehicle
is assigned a monthly rate, which allows the GSA to recover “all fixed costs, including
vehicle acquisition costs, overhead, depreciation, and replacement costs” (p. 20). These
rates are “evaluated and adjusted at least annually” to account for changes in the economic
environment such as inflation and changes in operating expenses (p. 20). To communicate
rates, the GSA (2024-a) publishes a vehicle rate bulletin to their website. This bulletin
identifies vehicles by an equipment code and a federal standard identification number for
which the Durango PPV is “6223” and “100L.” As shown in Table 3, the GSA’s FY-24
Vehicle Rate Bulletin states that the monthly rate for a Dodge Durango PPV is $490.

b. Monthly Mileage Rate (Fuel and Routine Maintenance): 3861

In addition to the monthly lease rate, the GSA (2020) bills a mileage rate to recover
“variable costs for fuel and general maintenance and repairs” (p. 20). As shown in Table
3, the GSA’s FY-24 Vehicle Rate Bulletin establishes the mileage rate for the Durango
PPV is $0.32. In other words, for every mile a Durango accumulates, the Marine Corps
incurs a $0.32 expense. Therefore, I estimate that the Camp Pendleton patrol fleet incurs a

monthly mileage expense of approximately: $861 ($0.32 * 2,691 miles) per vehicle.
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Table 3. The GSA’s FY-24 Vehicle Rate Bulletin for Police-Use Vehicles.
Source: GSA (2024-a).

Type Vehicle Description Equip Code SIN(s) 2024 Monthly Rate 2024 Mileage Rate
Sedans Midsize Special Services 1126 17,17B,17C, 17F $553 $0.28
Sedans Large Special Services 1127 17R $344 $0.28
Sedans Midsize Special Services Hybrid 1129 17H $465 $0.26
Sedans Large Special Services 1426 17A $215 $0.33

SUVs AWD SUV Police Use 6223 100L $490 $0.32

SUVs 4x2 SUV Police Use 4221 100L $261 $0.43

Pickup Trucks | Full Size, Crew Cab, Special Services 6253 55C, 55L $339 $0.32

c. Agency Incurred Expenses (Beyond Routine Maintenance): $271

While the GSA recovers routine maintenance costs through the mileage rate, the
Marine Corps is financially responsible for all other maintenance expenses such as
excessive wear and tear and repairs emanating from vehicle collisions. The GSA refers to
these beyond routine maintenance matters as “agency incurred expenses” (AIE). As stat