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EXECUTIVE SUMMARY
The Energetics Technology Center, Inc. undertook a cost analysis of implementing police body
worn camera programs in Maryland. Pursuant to Senate Bill 71, the Maryland Police
Accountability Act of 2021, all county law enforcement agencies performing the police function,
as well as the State Police, must implement body worn camera programs by 2025. Certain
counties are required to comply as soon as 2023. While there are some random estimates of
costs for a few departments provided in SB 71’s Fiscal and Policy Note, no statewide cost of
implementation has been calculated previously to our knowledge. This study provides a range
of such costs likely to be incurred in Maryland, collectively and by police component, for all
mandated agencies, as well as for municipal police departments that are not yet, at least,
covered under the provisions of SB 71.
While the study reviews and provides the results of several national studies conducted on the
costs and benefits of body worn cameras, our analysis is limited to costs only, with no attempt
to quantify real or perceived benefits. A number of jurisdictions have implemented full or
partial body worn camera programs in the State, and the study makes no attempt to adjust for
or discount costs downward for those jurisdictions which are already incurring expenses for
their programs. The study provides ranges rather than one cost to reflect differences in body
worn camera technology options that can be selected. The study also provides contract cost
estimates on a per officer/camera basis, as well as an average personnel cost likely to be
incurred to staff the program to derive a more accurate cost of implementation. Finally, the
study’s cost estimates are derived from a combination of interviews, email responses and
publicly available press releases and accounts, informed by the results of the aforementioned
national studies.
The study estimates the average annual contract cost of a body worn camera program in
Maryland, including support personnel costs, of $2445 per officer/camera. This results in a
statewide total cost of $32,415,820, including municipalities. The lower and higher ends of the
range of costs are $1791 and $3788 per officer/camera, respectively, reflective of the nature of
the technology and storage options selected. Statewide, at the lower end of the range, costs
are estimated at $24,176, 524, while costs at the higher technology option range, were all
agencies to select that option, and could total as much as $50,016,752.
Finally, the study provides additional considerations regarding relative affordability issues,
potential cost offsets, and future artificial intelligence/machine learning applications.
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ETC is a 501 (c) (3) non-profit organization incorporated in 2006.
It conducts work on research and development, innovation and R&D Policy Creation,
and Technology-Based Ecosystems.

2

INTRODUCTION
In the national discourse around policing and police reform, the adoption of Body Worn
Cameras (BWCs) is a broadly popular solution among both police and the public. As of 2018, 8
out of 10 police departments nationally have adopted or have plans to adopt BWCs in the
future.1 The Maryland General Assembly recently enacted Senate Bill 71, the Maryland Police
Accountability Act of 2021, which contains several mandates related to the use of BWCs by
police departments in Maryland. The bill took effect on June 1 2021 and mandates a timeline by
which a “law enforcement agency,” as defined under § 3-201 of the Public Safety Article, is
required to adopt BWCs in Maryland. By July 1, 2023, the Anne Arundel County Police
Department, the Howard County Police Department, the Harford County Sheriff’s Office and
the Department of State Police (DSP) must require the use of BWCs for officers with regular
interactions with the public. County law enforcement agencies must adopt BWCs by July 1,
2025. Municipalities that have police departments are not yet required to adopt BWCs under
SB 71, although several already have.
After the passage of SB 71, the Governor’s Office of Crime Prevention, Youth, and Victim
Services (GOCPYVS) requested that Energetics Technology Center, Inc. (ETC) examine the
potential costs of BWCs for police departments across Maryland. This cost analysis seeks to
fulfill this need. The primary objectives of this study are to supply a range of estimates of the
cost of BWCs that can be anticipated by police departments across Maryland and the
computation of an overall statewide cost of implementation.
Further, our goal was not only to estimate the cost of BWC hardware but also of cloud storage
solutions, staffing and other aspects of a comprehensive BWC program. Indeed, as we will
discuss, the cost of BWC hardware is one of the less expensive aspects of running a BWC
program. We have gathered the number of sworn officers for every Maryland police
department and county Sheriff’s office responsible for the police function and aim to compute
a general range of costs per officer. This range is based on conversations with several Maryland
Police departments that already have running BWC programs, publicly available information
about BWC programs, BWC program vendors and studies on the topics. However, costs can also
vary based on what hardware, software and storage options the departments opt for as well as
the pre-existing technological infrastructure and staffing of the department. Therefore, we
opted to provide a range rather than an exact number.
It should be noted that our primary objective was to provide estimates of costs rather than a
comprehensive cost/benefit analysis of BWCs. However, we do discuss some of the benefits
and cost-benefit ratios of BWC programs found in other studies, although we do not make any
original attempt at developing such a ratio for Maryland, which would be well beyond the
scope of this cost analysis.

1

PERF. (2018). Cost and benefits of body-worn camera deployments Final Report. P. 10
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PREVIOUS STUDIES
Previous studies have analyzed general BWC costs and benefits for police forces. The Police
Executive Research Forum (PERF) conducted perhaps the most comprehensive study in 2018.
PERF attempted to contact 1,203 police agencies across the country- including every
department in the country with over 250 sworn officers. 893 agencies filled out PERF’s survey
on their BWC programs. They found that
around 80% of agencies planned or have plans
85% of police agencies that have adopted
to adopt BWCs. 2 PERF also found that around
BWCs would recommend (19.3%) or
85% of police agencies that have adopted
strongly recommend (65.9%) other
BWCs would recommend (19.3%) or strongly
agencies adopt them.
recommend (65.9%) other agencies adopt
them.3 Very small agencies had low costs,
whereas larger agencies saw much larger
costs, with the highest being $1,334,717 in hardware and $4,000,000 in storage annually. 4 This
cost does not include any internal administrative and personnel costs. PERF also surveyed the
storage solutions used by agencies with BWCs. They found that 66.7% of large agencies and
only 14.1% of smaller agencies utilized a cloud-based storage system. 5 Conversely, PERF found
that 70.2% of small agencies and 27.3% large agencies used an internal server to store data.6
PERF also found that officers spend an average of 25.5 minutes a day reviewing and tagging
footage. Departments received an average of 9.1 Freedom of Information Act requests a
month, which took an average of 9.8 hour for staff to respond too. However, the Median Time
was only 1 hour. 7
The Department of Justice (DOJ) Community Oriented Policing Services (COPS) program
conducted another valuable study in conjunction with PERF in 2017 on the overall status and
best practices on police BWCs. The report also covers concerns about costing and notes that
39% of departments that have not adopted BWCs cite cost as the primary issue. 8 Additionally,
most police chiefs interviewed cited storage costs as the primary expense of a BWC program.
One large department noted its 900-camera program, around the size of Maryland’s
Department of State Police (DSP), would cost $2 million a year- mostly in storage costs. 9 A
smaller department noted it spent $67,500 to purchase 50 cameras and plans to spend
$110,000 a year to store the video on the cloud for two years.10 There is also a cost in the time
IBID P. 9
IBID P. 9
4 IBID P. 9
5 IBID P. 25
6 IBID P. 25
8 Police Executive Research Forum (PERF), and Office of Community Oriented Policing Services (COPS). Implementing a body-worn camera
program: Recommendations and lessons learned. 2017.P. 31
2
3

Police Executive Research Forum (PERF), and Office of Community Oriented Policing Services (COPS). Implementing a body-worn camera
program: Recommendations and lessons learned. 2017.P. 31
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PERF/COPS P. 32
IBID P. 32
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that officers and administrative staff spend tagging videos and responding to public requests
for footage. New police technicians might also be needed to fix and troubleshoot camera
issues.
Many other studies have analyzed the impact and benefits of BWCs, often with a focus on
particular police departments such as NYC. 11 A study by economists on the costs and benefits
sponsored by the National Bureau of Economic Research (NBER) estimates the lowest cost
range of BWC program is $1,221 per BWC and the highest cost range is $3,219. 12
Maryland’s Department of Legislative Services produced a Fiscal and Policy Note on the impacts
of SB 71 for the State. The note states that it will cost Maryland’s Department of State Police an
estimated $2,059,200 to pay for BWC equipment and $ 401,712 to create eight new positions
to manage the program.13 According to the State Police, it will cost about $2,200 per officer
that is equipped with a camera (936 officers). 14 The note also estimates $110,025 in additional
startup costs including two vehicles and storage.15

OUR APPROACH
The first step in our research was to find how many sworn officers every police department and
Sheriff’s Office performing the police function in Maryland employs. We accomplished this by
looking at county budgets, conducting a series of website and press release searches, and
sending emails. We found current municipal numbers through the Maryland Municipal League,
a group supporting State Aid for Police Protection (SAAP). Although there are some differences
between local budgets, authorized strength and the numbers of sworn officers shown on the
latter referenced report, for the most part they match-up well. Differences were for the most
part deemed minor, and explainable, and not material to the outcome of the study. As shown
in appendix 1, for consistency purposes we decided to use the numbers provided in the SAPP
spreadsheet for the size of municipal and county police departments’ sworn officer
complements. We also noted what departments already have BWC programs and, where
possible, specified how much money has been allocated. We also developed a standard set of
questions to discuss or correspond with Police Departments in Maryland about their BWC
program costs and staffing.
We had mixed success in contacting police departments in Maryland, but we were able to
conduct two interviews with Maryland municipal police departments that had already
11 Zimroth, P. L. (2020). Twelfth Report of the Independent Monitor The Deployment of Body Worn Cameras on New York City Police
Department (NYPD) Officers A Cluster Randomized Controlled Trial Measuring Effects on the Civility of Police-Citizen Encounters, Policing
Activities, Police Lawfulness, and Police-Community Relations (12th). Independent Monitor.
12National Bureau of Economic Analysis(NBER), Williams, M., Weil, N., Rasich, E., Ludwig, J., Chang, H., & Egrari, S. (2021). Body-worn cameras in
policing: Benefits and costs. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.3817882
13 Devadas, Amy. Fiscal and Policy Note Senate Bill 71. Department of Legislative Services Maryland General Assembly, 2021.
14
15

IBID
IBID

5

implemented BWCs. Several Sheriff’s offices responded to email requests. We conducted a long
conversation with one, which then ultimately provided no hard data. The Hyattsville police
department has had a BWC program for its force of 48 officers since 2016. As its current
contract is in its expiration year, the department is examining an investment in a new camera
technology plan that could approach $700,000 over five years. That could include technology
to automatically activate the BWCs when an officer pulls out their gun or Taser, as well as ICloud storage, and other technology enhancements. Currently, Hyattsville is using an internal
storage system. Hyattsville has had to hire one civilian to process BWC footage and manage
FOIA/state attorney requests. They plan to replace their cameras every few years as technology
further develops.
Furthermore, the Easton Police Department’s 46 officers have also been equipped with BWCs
for three years via Axon. It used Axon as their vendor for BWCs including unlimited cloud
storage, technical support, car camera/BWC tie in and the evidence solution Evidence.com as
part of the Axon package. 16 The department incorporates a sensor that automatically activates
when officers pull out their Taser but not their gun. Because of unlimited storage, the length of
retention is not a financial concern for the department and thus Easton retains un-edited
videos in storage for five years. Initially the department was worried that Maryland’s Public
Information Act would result in multiple public requests for footage. However, this concern
thus far has not materialized. Easton also reports that the department’s existing police civilian
staff handled the program with no needs for new staffing.
Although we were not able to directly interview any of the larger departments that have
adopted BWCs, we were usually able to find out who the vendors were and the cost of their
contracts through media reports or public budget documents. We are then able to divide the
cost of the contract by the number of sworn officers to figure out a cost per officer on the
contract. We were also usually able to find a copy of the department BWC policy including the
retention policy. Thus, we were able to factor these data points into our analysis.
We attempted to contact several leading vendors of BWCs, 17
Digital storage costs for BWC
who we established offered the latest technologies such as
footage are often higher
holster recognition. All of these vendors provide a
than
hardware costs, many
comprehensive BWC solution including storage. In general, the
vendors charge based on the
vendors generally did not provide us with more detailed
amount of storage a
information beyond information found on their website or
department
requires.
media reports. The Department of Justice completed a
comprehensive study on the costs of BWC hardware in 2015,
including the price of almost every BWC model on the market.
With rapid BWC technology advances, however, most camera models are outdated and
ineffective at providing storage or technical support. One helpful vendor representative
indicated that digital storage costs for BWCs are higher than hardware costs; thus, they charge
by the amount of storage a department needs. He also noted that even a small department
16
17

This tool can tag, store, redact, upload photos and electronically transmit evidence
Axon, Utility, Getac and Lenslock
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that had a policy requiring footage retention for three years could see extremely high costs. The
vendor provides technology that can automatically activate in the case an officer pulling a gun
or Taser but cautions against clients using these innovations as panacea. These sensors drive up
costs at around $300 apiece, and the officer has to remember to charge them. They could also
work to reduce the “muscle memory” of the officer in turning on their camera instinctively. We
also noted from our research that other vendors provide un-limited storage as a default.

ANALYSIS
1. COST CONSIDERATIONS

To begin computing costs we made several assumptions. We assumed that all sworn officers
will be equipped with a BWC, and that no officers will share cameras. We also assumed
departments receive their cameras from a leading vendor that provides a more comprehensive
BWC solution. We define a comprehensive solution as one that includes hardware, software
and cloud storage of BWC video. For the upper end of the price range, we also assume the
department has invested in a BWC solution that covers the latest technologies such as
automatic activation when the officer pulls their gun or Taser. We also assume that a BWC
solution/contract will be constant over approximately five years. By entering in a
comprehensive contract, the initial start-up costs are minimized in favor of a consistent cost
over several years. Data on some contract costs are easy to obtain with public records.
One of the more difficult tasks of costing a BWC program is figuring out the costs of additional
personnel needed to manage a BWC program, including processing citizen and attorney
requests for footage. Some smaller departments might need no civilian personnel at all to
perform such tasks. Some medium sized departments, including Easton for example, may also
find that their current civilian staff is sufficient. Other medium sized departments, such as
Hyattsville, had to add one civilian to handle video tape. For larger departments we noted that
several new positions usually were created to manage the program. Therefore, we separate
our estimate of the personnel cost from our estimate of the contract cost. These personnel are
especially important in light of Maryland’s Public Information Act that generally requires that
police records be released to the public unless the law enforcement agency can claim a handful
of narrowly defined exceptions. 18
2. BREAKDOWN OF COSTS
a. Overall Estimates

18

See Office of the Attorney General. Maryland Public Information Act Manual. 2020.
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In Table 1 below, we show some of the comprehensive estimates of the annual costs of a BWC
program per camera from previous studies. PERF defines a large department as having more
than 250 officers and a small one as having less.
Table 1- Annual Cost per Officer for BWCs in Previous Studies
PERF/COPS– Large Department
$2,222 annual
19
PERF/COPS- Small Department
$1,350 Initial, $2,200 on-going annual
NBER 2021 Low End
$1,221
NBER 2021 High End 20
$3,219
Mesa (PERF 2018)
$2,198
Phoenix (PERF 2018)
$2,883
21
Dallas (PERF 2018)
$1,125
Figure 1- Annual Cost per Officer for BWCs in Previous Studies

Thus, based on these prior national study numbers, we conclude that the consensus is that a
BWC program should cost around $2,000 per officer. In Table 2 below, we also gathered the
following per officer estimates or amount budgeted from several Maryland departments.
PERF/COPS P. 32- note division is often used to compute a per officer cost
Weil et al. P. 14
21 PERF P. 13
19
20
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Table 2- Selected Estimated or Budgeted Costs for BWC Programs in Maryland
Jurisdiction
Budgeted/Estimate
Per Officer Cost
22
Calvert County
Requested
$1,587
Caroline County 23
Sheriff’s Request
$1,850
24
Charles County
Estimate
$6,188 (Start-up), $2,177
(Annually)
25
Cambridge
Estimate
$832
Frederick County26
2017 Estimate
$5,663 (Start-Up), $328
(Annual Storage)
27
Harford County
Estimated
$1,703 (Annual 28)
Howard County 29
Budgeted
$6,795 (Start-up)
Prince Georges County 30 Estimate- covered by grant from
$2,300
Homeland Security
31
Washington County
Estimate
$667
b. Contract Costs

Table 3 below summarizes the annual actual or estimated contract cost per officer for every
department with existing data.. Note that all these departments used Axon as their vendor for a
BWC solution. Appendix A indicates the status of BWC programs for every county law
enforcement agency that SB 71’s provisions cover. Several medium-sized municipalities were
also included for informational purposes.
22 "Calvert County Sheriff's Office INTEROFFICE MEMORANDUM." Calvert County, MD - Official Website | Official Website. Accessed June 18,
2021. https://www.calvertcountymd.gov/DocumentCenter/View/15594/WS---Speed-Camera-Monitoring-Funds?bidId=.
23 “Maryland Looks Into Statewide Mandate On Police Body Cameras." The Southern Maryland Chronicle. Last modified December 9, 2020.
https://southernmarylandchronicle.com/2020/12/09/maryland-looks-into-statewide-mandate-on-police-body-cameras/.
24
Devadas Fiscal Note P. 6
25 "Cambridge police chief outlines use of body cameras." Myeasternshoremd.com. Accessed June 18, 2021.
https://www.myeasternshoremd.com/news/dorchester_county/cambridge-police-chief-outlines-use-of-body-cameras/article_12f3ac7b-3e345be4-8583-1f3d919a4fe8.html.
26 Varying views: Some law enforcement officers endorse bodycams, others remain skeptical." Fredericknewspost.com | Frederick County
Maryland Daily Newspaper. Accessed June 18, 2021. https://www.fredericknewspost.com/news/crime_and_justice/cops_and_crime/varyingviews-some-law-enforcement-officers-endorse-bodycams-others-remain-skeptical/article_aa537695-db48-5023-b3e2-637acdd41d0c.html
27 Whitlow, James. "Harford Sheriff's Office Body Cameras to Cost County $2.7 Million over 5 Years; Staff to Get Pay Bump." Yahoo! Sports. Last
modified May 4, 2021. https://sports.yahoo.com/harford-sheriffs-office-body-cameras170500426.html?guccounter=1&guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_referrer_sig=AQAAAGvhh2ADLNvj12DhKsOTEFsT
uwMhqEmwkxZsMedU6ZHQtyZ7RGEXJ4lPFoxKpDcW6Utc1s6EjgcJDfoFh9jGrigPs2qEpgicnKFm8HeiZFxb8QCEoJShXf0ydjK-q1xMUcX5QeNCT27ZLZy2utDoj4Ct2r3Uh1Borr4VGOSo6FG.

28

Over five years

"Howard County Announces Implementation of Body Worn Cameras in Fiscal Year 2022." Howard County | Howard County. Accessed June
18, 2021. https://www.howardcountymd.gov/News032421.

29

"Search • Prince George's County, MD • CivicEngage." Prince George's County, MD | Official Website. Accessed June 18, 2021.
https://www.princegeorgescountymd.gov/Search?searchPhrase=body%20worn%20cameras. See the second result and download the
PowerPoint sthere
30

31

“Maryland Looks Into Statewide Mandate On Police Body Cameras." The Southern Maryland Chronicle
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Table 3- Costs of BWC Solution Contracts in Maryland
Jurisdiction/Vendor
Per Officer Cost
32
Annapolis City Police/Axon
$1,228
33
Anne Arundel County Police/Axon
$3,080
34
Baltimore County/Axon
$822
Baltimore City/Axon 35
$879
36
Hyattsville/Axon
$2,800
37
Easton/Axon
$862
Maryland Average
$1,612
Despite data limitations, we incorporated select data on the annual per officer/camera costs for
department BWC contracts outside of Maryland.
Table 4- Selected Costs of BWC Solution Contracts Outside of Maryland
Cincinnati OH (Axon) 38
$2,400
39
Columbus OH (Watch Dog Video)
$1,270
Richmond VA (Axon) 40
$1,180
41
Las Cruces NM (Axon)
$1,401

32
Cook, Chase. "Annapolis Police Department Finalizing Body Camera Training, Distribution." Capitalgazette.com. Last modified June 4, 2017.
https://www.capitalgazette.com/maryland/annapolis/ph-ac-cn-body-cameras-0601-20170603-story.html.
33
Sanchez, Olivia. "Anne Arundel County Has Selected a Seller for Police Body Cameras, Plans to Implement Starting July 1." Capitalgazette.com.
Last modified January 26, 2021. https://www.capitalgazette.com/politics/ac-cn-police-body-camera-update-20210125-20210126n6jxezosqfg7pcboz2nonbqh6e-story.html.
34 Government, Baltimore C. "Police Department Body-Worn Camera Program Information - Baltimore County." Baltimore County Government.
Last modified April 15, 2021. https://www.baltimorecountymd.gov/departments/police/bodycameras/.
35 "Body Worn Cameras Basics." Home-2020 | Baltimore Police Department. Accessed June 18, 2021.
https://www.baltimorepolice.org/transparency/body-worn-cameras.

Hyattsville’s annual cost data was modified by the authors to amortize start-up costs over 5 years.
Interview with Easton Chief
38 "Cincinnati Police Implementing New, State-of-the-art Body Cameras." WCPO. Last modified October 22, 2019.
https://www.wcpo.com/news/local-news/hamilton-county/cincinnati/cincinnati-police-implementing-new-state-of-the-art-body-cameras.
36
37

39 "Columbus, Ohio, Approves $9 Million Police Body Camera Contract." GovTech. Last modified April 23, 2021.
https://www.govtech.com/public-safety/columbus-ohio-approves-9-million-body-camera-contract-for-police.html.
40 K. BURNELL EVANS Richmond Times-Dispatch. "Richmond Signs $2.36 Million Contract for Body Cameras, Tasers." Richmond Times-Dispatch.
Last modified December 23, 2015. https://richmond.com/news/local/richmond-signs-2-36-million-contract-for-body-camerastasers/article_54d3a274-a00a-527a-8a4d-98760bc27dd0.html.
41
Michael Mcdevitt | Las Cruces Sun-news. "Las Cruces OKs $1.8M for Police Body Cameras, More." Albuquerque Journal | New Mexico and
ABQ News, Sports, Business and More. Last modified November 17, 2020. https://www.abqjournal.com/1518960/las-cruces-oks-18m-forpolice-body-cameras-more-ex-the-city-will-also-purchase-related-accessories-and-virtual-police-training.html.
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Figure 2- Costs of BWC Solutions in Maryland and Selected Other Jurisdictions

In general, we also noticed that the more expensive annual contracts or estimated contract
costs, such as the ones in Anne Arundel County and Cincinnati, involved procuring the most
innovative BWC technology, such as several auto-activation sensors. Cincinnati is the first major
US police department to purchase live-streaming cameras.
Although Axon and some other vendors include unlimited storage in their package, some
vendors charge departments by the amount of cloud storage they require to store. Although
the size of the department is a major factor in storage requirements, retention and recording
policies matter as well. Most Maryland departments whose written polices we were able to find
generally required footage to be stored for a considerable period and for officers to record in
many contexts. Several examples are provided in Table 5.
Table 5- Recording Requirements and Retention Requirements for BWCS in Selected
Maryland Jurisdictions
Department
Recording Requirements
Retention Requirements
Baltimore County 42 “while engaged in patrol
Non-Criminal and Routine Trafficfunctions or other regular field
18 months
operations”
Criminal and Serious Traffic- 3-10
years

42 Government, Baltimore C. "Police Department Body-Worn Camera Use Policy - Baltimore County." Baltimore County Government. Last
modified June 23, 2020. https://www.baltimorecountymd.gov/departments/police/bodycameras/usepolicy.html.
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City of Baltimore 43
Montgomery
County44
Harford County

Most interactions with the public
“during all law enforcement
related encounters and
activities”
Most interactions with the public

Anne Arundel
County45
Annapolis City46

Not directly stated, camera auto
activates in many circumstances
Most interactions with the public

Easton

“during all law enforcement
related encounters and
activities”

Policy not stated
Non-Evidentiary- 210 Days
Anything other than test videos
will be kept for 545 days
Minimum of four years unless
accidental
Five years and indefinite for
certain felonies
Minimum of Five Years

Considering the long length of time most Maryland departments require the storage of BWC
footage, they should probably invest in cloud storage with an unlimited option.
c. Personnel

Moreover, the amount of additional personnel needed to run a BWC program is conditional on
what resources and personnel a department already has. Thus, this number could be zero, as it
was for one department with which we talked, or quite high. Howard County, with 473 sworn
officers, plans to bring on 10 new personnel (three sworn officers and seven civilians) to
manage their program 47. This amounts to one additional FTE position per 47.3 officers.
Baltimore County with 1899 sworn officers needs a staff of 19 to manage their program. This
amounts to one new FTE position per 100 officers 48. Presumably, most of these new personnel
would hold titles as some type of technician, video editor, or IT specialist. In the chart below,
we provide some sample salaries for IT/Technical Coordinators in selected Maryland
Jurisdictions.

43 Home 2020 | Baltimore Police Department. Accessed June 18, 2021.
https://www.baltimorepolice.org/sites/default/files/Policies/824_Body_Worn_Cameras.pdf.

"400 - Uniforms and Equipment." Montgomery County Maryland. Accessed June 18, 2021.
https://www.montgomerycountymd.gov/POL/resource/Directives/400.html.
44

45

PowerDMS. Accessed June 18, 2021. https://public.powerdms.com/AAC/documents/2272841.

Annapolis, MD | Official Website. Accessed June 18, 2021. https://www.annapolis.gov/DocumentCenter/View/7857/D-03-Body-WornCamera-Program-September-2017PDF#:~:text=It%20is%20the%20policy%20of,his%20or%20her%20official%20duties.&text=Members%20may%20only%20utilize%20issued%20B
WC%20devices%20while%20on%2Dduty.
46

47
48

"Howard County Announces Implementation of Body Worn Cameras in Fiscal Year 2022." Howard County
Government, Baltimore C. "Police Department Body-Worn Camera Program Information - Baltimore County P. 206
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Table 6- Selected Salaries for Civilian Police Employees in Maryland
Baltimore City 49

•
•
•
•
•
•

Harford County 50

•
Hyattsville- BWC Manager
Median National Salary for Police
Technician 51

•
•

IT Specialist II $79,051
IT Specialist III- $87,295
IT Specialist IV- $98,375
IT Supervisor- $117,106
Admin Support Technician- $53,430
Law Enforcement Records Technician
I- $31,491
Law Enforcement Records Technician
II- $41,561
$74,064
$43,309

Considering the difference in prevailing wages in different parts of the State and the differences
in pre-existing staffing within police departments, any estimate of the cost of additional staffing
has a high level of uncertainty. A BWC program might also create additional workload in the
area of community outreach to inform the public of the program and address public inquiries.
However, we will use a rough estimate of $62,463 salary (the average of the lowest paid IT
Specialist in Baltimore, the highest paid technician in Harford County, the single person in
Hyattsville and the national median for a police technician) with a $21,862 cost in fringe benefit
(35% of salary) 52 for a total figure of $84,325 per additional employee. Some departments
might also hire some sworn officers to manage the program, which could require higher salaries
and fringe benefit costs. We also will assume that departments have to hire one additional
employee per 100 sworn officers. This translates to a cost of $843 per officer. Some smaller
departments might not need to hire additional employees, whereas some might have to hire a
full or part-time position, regardless of size.
d. Summary of Per Camera/Officer Annual Cost

Table 7- Average Costs of Contracts and Additional Personnel
Contract Lower Cost (Average of MD
Contracts below the mean)
Contract Average (Average of MD contracts)

$948 per officer
$1,612 per officer

49 "FY 2021 Approved Budget." Baltimore Bureau of the Budget and Management Research. Accessed June 18, 2021.
https://bbmr.baltimorecity.gov/sites/default/files/agency_detail_2_FINALfinal_update_3.pdf. P. 206
50

"2021 Operating Budget." Harford County. n.d. https://www.harfordcountymd.gov/ArchiveCenter/ViewFile/Item/1793. P. 415

"Salary: Police Technician." Glassdoor. Accessed June 18, 2021. https://www.glassdoor.com/Salaries/police-technician-salarySRCH_KO0,17.html.
51

52

Estimate by Gene Lauer based off experience working in county governments.
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Contract Higher Cost (Average of MD
contracts above the mean)
Personnel- 1 per 100 officers

$2,940 per officer
$843 per officer

Note that lower contract costs are probably the result of purchasing a BWC solution that does
not involve unlimited storage or the most recent technology such as auto activation sensors.
We then calculated a range of total costs based on added the estimated costs of contracts to
the estimated cost of additional personnel.
Table 8- Combined Average Costs of Contracts and Additional Personnel
Total Costs Lower Cost Contract/Personnel
Total Costs Average Cost Contract/Personnel
Total Costs High Cost Contract/Personnel

$1,791
$2,455
$3,788

Figure-3- Combined Average Costs of Contracts and Additional Personnel

e. Statewide Costs (County, State Police, and Municipal)

To compute a range of estimates for all Police Departments in Maryland, we used the number
of sworn officers gathered from the GOCPYVS FY 22 SAPP. As SB 71 mandates all county law
enforcement agencies adopt BWCs, we decided to compute a range for all county police
departments and Sheriff’s Offices performing the police function in the State, the State Police,
and a number for all municipal police departments. While municipal police departments are not
yet required to adopt body cameras, including them paints a more complete picture of likely
local law enforcement costs of body cameras in Maryland. In Maryland there are 10,437 sworn
officers in county affiliated law enforcement agencies- including Baltimore city. There are 1,831
officers in municipal law enforcement agencies and 936 officers in the Department of State
Police. Thus, there are 13,204 sworn officers total in the State of Maryland covered by this
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report. Note that most of the larger police departments in Maryland- including Baltimore (2640
Officers), Baltimore County (1899 Officers) and Montgomery County (1263 Officers)--already
have comprehensive BWC programs but are included in annual costs below. While such costs
might be considered “sunk” costs inasmuch as they are already budgeted, these jurisdictions
continue to incur annual costs, and the program will undoubtedly require more advanced
cameras and associated technology as expiring contracts are reproduced.
Table 8 below provides a total cost range, with support personnel included, and a breakdown of
costs for each police segment.
Table 9- Total Cost Estimates of BWC Programs for Maryland Jurisdictions
For all law enforcement agencies- 13,204- Officers
Total cost for all law enforcement agencies,
$24,176,524
lower contract/personnel
Total cost of all law enforcement agencies
$32,415,820
average contract/personnel
Total cost of all law enforcement agencies
$50,016,752
high contract/personnel
For county departments- 10,437 Officers
Total cost for all county agencies, lower
$ 18,692,667
contract/personnel
Total cost of all county agencies average
$ 25,622,835
contract/personnel
Total cost of all county agencies high
$ 39,535,356
contract/personnel
For municipal law enforcement agencies- 1,831 Officers
Total cost for all municipal agencies, lower
$3,279,321
contract/personnel
Total cost for all municipal agencies, average $ 4,495,105
contract/personnel
Total cost for all municipal agencies, higher
$ 6,935,828
contract/personnel
For Department of State Police- 936 Officers
Total cost for Department of State Police
$ 1,676,376
lower tech/personnel
Total cost for Department of State Police
$ 2,297,880
average tech/personnel
Total cost for Department of State Police high $ 3,545,568
tech/personnel
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Figure 4- Total Cost Estimates of BWC Programs for Maryland Jurisdictions

3. COST/BENEFIT STUDIES OF BWCS

This study is focused on the costs of BWCs and is not a comprehensive cost/benefit analysis.
However, it is instructive to summarize some of the studies on the benefits of BWCs, including
comprehensive cost/benefit analyses. Most studies agree on some general qualitative benefits
of a BWC program such as improvement in both officer and citizen behavior, an increase in the
public trust in police departments, a reduction in un-justified use of force incidents, a reduction
in spurious complaints against police officers, and better documentation of evidence. Most
cities report very positive indicators. In 2012, Rialto California became one of the first US cities
to implement BWCs and found a 60% reduction in use of force incidents and an 88% reduction

16

in citizen complaints.53 Mesa, Arizona
Montgomery County noted that 99% of
found that officers without BWC cameras
officers equipped with BWCs stated the
were three times more likely to receive
ability to review footage in the field was
complaints. Among officers with BWC
valuable. Likewise, 88% stated that the
cameras, there were 40% fewer
quality of evidence collected was improved,
complaints and 75% fewer use of force
54
and 79% that the quantity of evidence was
incidents. The PERF/COPS study notes
increased. 98% of participants recorded that
that police executives overwhelmingly
reported a drop in complaints against
BWCs were valuable for self-critique, 89%
officers after the adoption. 55 More locally,
noted that citizens tended to be more
Montgomery County MD reported very
cooperative, and 95% that community
positive results from its initial BWC pilot in
members had a positive perception of the
2016. Montgomery County noted that
program.
99% of officers equipped with BWCs
stated the ability to review footage in the
field was valuable. Likewise, 88% stated that the quality of evidence collected was improved
and 79% that the quantity of evidence was increased. Ninety eight (98%) of participants
recorded that BWCs were valuable for self-critique, 89% noted that citizens tended to be more
cooperative, and 95% that community members had a positive perception of the program. 56
A few studies have attempted a comprehensive cost/benefit analysis of BWCs. Ariel et al
conducted the first study in 2015 focused on Rialto California and concluded that for every
dollar spent on its BWC program, $4 was saved. 57 In 2018, PERF conducted the second major
cost benefit analysis using the programs in Mesa, Phoenix, and Dallas. PERF focused on cost
savings from a reduction in civil lawsuit payments. 58 PERF argued that for large departments,
eliminating civil lawsuits would not recoup the costs of a BWC program for every officer.
However, PERF noted that for smaller departments with smaller BWC cost, they could recoup
the whole cost by preventing a single lawsuit. 59 PERF also noted the difficulty of accessing civil
lawsuit data, in spite of filing numerous FOIA requests, which prevented them from performing
a more comprehensive study.
In March 2021, the National Bureau of Economic Analysis, in collaboration with the University
of Chicago, conducted a comprehensive study on the costs and benefits of BWCs for police
departments.60 This study built on a recent meta-analysis of the impact of BWCs on policing and
updated it with recent studies.61 The study uses the higher and lower end costs provided by
PERF to estimate a per camera cost of a BWC program. The study estimates the cost of a BWC
PERF/COPS P. 5
PERF P. 47
55 PERF/COPS P. 6
53
54

Body Worn Camera System Pilot Program Evaluation Report. Montgomery County MD, 2016. P. 28-31
PERF P. 17
58
PERF P. 32-55
59 PERF P. 54
60 BWC Vendor Axon spent $10,000 to cover travel expenses for the researchers
61 IBID P. 10-12
56
57
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program ranges from $297,900 per 100,000 citizens to
The National Bureau of
$785,400 per 100,000 citizens.62 Next, the authors
Economic Research found the
attempted to quantify the benefits of reduced use of
at
the cost/benefit ratio of
fatal force, reduced use of non-fatal force and reduced
police body cameras averages
citizen complaints against police officers.63 They
at 4.95
concluded that BWCs have a benefit of about $1,900,000
64
in value per 100,000 citizens. 15.6% of this benefit is
from reduced use of fatal force, 77.5% from reduced use of non-fatal force and 6.8% from
reduced citizen complaints. 65 They estimated that $528,000 of benefits would go into
government budgets, and that the rest is the quantified social benefit of reduced loss of life and
injury. 66 This creates a cost/benefit ratio averaging at 4.95. 67 The lowest ratio – 0.95 – assumed
that BWCs have no impact on use of fatal force and place a lower valuation on the cost of nonfatal force to society.T he highest ratio, which uses data from a 2020 study in New Jersey,
showed a higher estimated impact on the reduction of non-fatal force, as well as a higher
valuation for reducing use of force, resulting in a cost-benefit ratio of 26.51. 68

ADDITIONAL OBSERVATIONS
In the process of performing this study, we made several observations we think will be of
interest. We observed that SB 71 creates a rebuttable presumption that invalidates the
testimony of a police officer in a case where the officer intentionally fails to activate their
BWC. 69 We noted that the Maryland Chiefs of Police Association and Maryland Sheriffs’
Association supported the BWC mandate but opposed SB 71 because of this rebuttable
presumption. They argued that officers often have to react instantaneously in emergencies and
should not have to worry about the implications of failing to turn on their BWCs. 70 Most “higher
tech” BWCs are equipped with sensors that can automatically activate an officer’s BWC in cases
of drawing a gun or Taser or when there is an increase in the officer’s heart rate. This
technology could partially defuse the objections raised.
Artificial Intelligence/Machine Learning, or AI/ML, can act as a tool to help manage the large
quantity of data that will be collected as BWCs become more utilized in state programs.
Artificial Intelligence is the same concept as Human Intelligence except performed by a
machine. Every day, the human mind needs to make informed decisions, analyze data, and
IBID P. 14
Ibid P. 15-16
64
Ibid P. 17
65 Ibid P. 17
66 Ibid P. 17
67 Ibid P. 17
68
Ibid P. 18
69Devadas Fiscal Note P.17
70 "SB0071 - Maryland Police Accountability Act of 2021 - Body-Worn Cameras, Employee Programs, and Use of Force Judicial Proceedings."
Accessed June 18, 2021. https://mgaleg.maryland.gov/mgawebsite/Legislation/WitnessSignup/SB0071?ys=2021RS.
62
63
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work towards goals. Machine learning is the act of training a machine how to understand
different scenarios and data. AI/ML has been a difficult topic for body worn cameras because of
the social implications about facial recognition, accuracy of the modeling used for evidence,
and lack of learning for this emergent technology. The main opportunity is to post process large
data files and tag the information for easier retrieval. Tagging data can mean two things: either
a human is applying a note to an image saying an event occurs, so that when a machine is
trained with a large set of data it will recognize the scenario; or, a trained machine can review a
large amount of data and apply a note for events that a human may review later. In this case, a
trained machine would be used to tag data and focus a reviewer’s time. This would not need to
serve as evidentiary information. Metrics across different precincts can be analyzed with all the
tagged metadata to learn more about event types occurring in specific locations or times of
day. These results could drive innovative solutions to geographic, economic, or time-of-day
based systemic issues.
In interviews conducted and email responses received, concerns were expressed by a few
smaller and less well-resourced counties, and smaller municipalities, about paying for BWC
programs. One suggestion was enactment or repurposing of a dedicated revenue source to pay
for camera programs, such as school speed zone cameras or even stop sign camera technology.
Another suggestion was for the State to execute a master contract with one or more BWC
vendors for allowing county and municipal departments to piggyback on a State contract that
might provide for more favorable costs due to volume expectations. The State, Maryland
Association of Counties, Maryland Municipal League, or one of more law enforcement
associations might also wish to facilitate a “pooled” set-up of technical personnel and
equipment to process, store, retrieve, and troubleshoot camera tape and technical problems,
where personnel and expertise can be shared. Of course, this would be subject to any State or
local legal requirements regarding access. Another possibility is to facilitate contracting out the
same functions to a larger, more camera-established police department. This too might be
facilitated by the State or one of the prevalent governmental associations.

CONCLUSIONS
In terms of cost, we conclude that a BWC program will cost somewhere between $1,791 to
$3778 per sworn officer with a camera. We noted that a contract for a BWC solution should
cost between $948 to $2,940 per sworn officer equipped with a BWC, and that this cost
depends largely upon what BWC technologies a department decides to invest in.. The cost of
storage is also important here and considering the retention schedules of most Maryland
departments, unlimited storage will likely be necessary and advantageous. We conclude that
additional personnel will likely cost around $843 per officer equipped with a BWC but caution
this number could change considerably based on departmental needs or pre-existing staff.
Based on these figures we conclude that equipping all State, county and municipal police and
Sheriff’s Offices performing the police function with BWCs, without discounting for those that
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have fully or partially already implemented BWC programs, would cost between $24,176,524
and $50,016,752 annually. We estimate equipping all county police forces will cost between
$18,692,667 and $39,535,356. For municipal police forces, we estimate between $3,279,321
and 6,935,828. For the Department of State Police, we estimate between $1,676,376 and
$3,545,568. As stated in Section 3, there may be other costs and benefits that are avoided or
accrue as a result of implementation of BWCs that may help to eventually offset some or all of
these costs.

Appendix A- Maryland BWC Programs- County Law
Enforcement Agencies and Selected Municipal Agencies
Agency

FORM 3 - # SWORN
OFFICERS

Have BWCs/ Vendor

Allegany County

35

No

Annapolis City
Police
Anne Arundel
County
Baltimore County

114

Yes Axon

777

In Progress, Axon

1899

Yes Axon

Baltimore City

2640

Yes Axon

Calvert County

153

Yes

Caroline County
Carroll County

40
128

In Progress
No

Cecil County

100

No

Charles County

307

No

Cumberland City

47

No

Frederick County
Garret County
Harford County

194
36
317

No
No
Implementing

Howard County

473

Implementing

Kent County

21

No

Montgomery
County
Hyattsville

1263

Yes Axon

42

Yes

Prince George's
County

1509

Implementing- Grant
form Homeland
Security

Queen Anne's
County

63

Yes

20
St. Mary's County

135

Yes

Somerset County

23

No

Easton

45

Yes Axon

Talbot County

37

At least partially

Washington
County
Wicomico County

106

Yes

91

Yes

Worcester County

50

No
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