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Abstract 

A Richmond (VA) Police Lieutenant arrives at the scene of a call for service to find one 

of her officers handcuffing a suspect, who has extensive bruising on his face, and arms, and is 

visibly angry, claiming that the officer used unnecessary force and assaulted him. Just two years 

ago (2017) the investigation into this incident would have required several weeks, and its 

outcome would be been largely dependent on the interpretation of the (likely contradictory) 

statements made by the arrestee, the officer, any nearby witnesses, and perhaps the existence of 

cell phone video. Given this ambiguity it is easy to foresee a result that would have left one or 

both parties aggrieved, and the Department’s determination questioned by the community. Today, 

that same officer is equipped with a body worn camera which recorded the incident from the 

officer’s perspective, and allows the Lieutenant, and investigators to review the video evidence 

and make a timely and accurate determination of culpability without the heavy reliance on he 

said – she said statements, or unreliable witness accounts. If, the video shows that the officer did 

indeed use excessive force, he can be held accountable and disciplined. Alternatively, if 

appropriate force was used, the video shields the officer from an erroneous allegation of 

misconduct. Finally, if the investigative results are questioned, the Department can release the 

Body Camera Video thereby demonstrating transparency and building credibility and trust with 

the community.   

Since their introduction on the market in the early 2000s, Body Worn Cameras (BWCs) 

have been touted as the solution for providing a clear, complete, and unbiased record of police 

officer’s actions. This technology has been endorsed by citizen advocacy groups, as well as law 

enforcement professionals, and was prominently featured in the 2015 President’s Task Force on 

Policing Report. (Policing, 2015). However, the decision to implement this potentially 
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transformative technology is not trivial as significant investment of time, capital, and human 

resources are required.  In this proposal, we analyze the benefits and challenges that BWCs 

present for one agency the Richmond Virginia Police Department (RPD) as it considers 

expansion of its BWC program from the present pilot phase, to a full Department wide 

deployment. We examine the financial and technical aspects of implementing this technology, as 

well as the ethical concerns that BWCs introduce. The purpose of this proposal is to identify 

whether the full implementation of BWCs is a feasible endeavor for the RPD and whether this 

technology can in fact address one of the Department’s most pressing issues; transparency and 

accountability. 
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Problem Statement 

Much has been said about the need for increased transparency and accountability in 

policing across the United States. Some groups believe that law enforcement agencies should 

become more proactive in taking steps to enhance fair dealing with the public. However, the 

issue is double-sided, as fair dealing on behalf of the public towards police officers is also a goal 

for which society should strive. In order to solve these issues, police departments have recently 

been testing and increasingly implementing technology for providing greater transparency into 

day-to-day interactions between officers and the community. For example, in incidents relating 

to the use of excessive force by a police officer in an altercation with a citizen, both parties 

would benefit from greater transparency in the event the other was at fault. The police officer 

may in fact have used excessive force and should be reprimanded, alternatively the force used 

may have been justified and the police officer will need evidence to protect himself/herself 

against a claim of improper police action. Therefore, a compelling case can be made that greater 

transparency and accountability in police-public interactions has an overall positive impact on 

both public safety and social responsibility.  

In addition to furthering the pursuit of fairness and justice in cases involving police 

interactions with the public, technology may also be needed to solve the issue of excessive costs 

incurred by police departments to investigate claims of misconduct. Typically, investigations are 

conducted after the fact with detectives often receiving, partial, or unreliable information. This 

results in a great deal of ambiguity surrounding the facts of the incident, and requires a 

significant investment of money, resources, and countless hours to ascertain what truly occurred.  

For example, in 2017 the Richmond (VA) Police Department (RPD) investigated a total of 402 

complaints against its officers. These investigations required an average of 141 hours at an 
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average cost of $7,640 per investigation to complete. This equates to an overall average time 

spent of 56,682 hours (6.5years) and an overall average cost of $2,998,920, which represents 

3.4% of the Department’s annual budget. (City of Richmond (VA) Police Department, 2018).  

One proposed technological innovation that police departments have been evaluating is 

Body Worn Camera Technology (BWC). BWCs proport to solve the issues mentioned earlier by 

promoting transparency & accountability, as well as reducing the time and costs of investigations. 

BWCs can accomplish the former in two ways: 

1. Allowing for the recording and documentation of all police- public interactions as 

a means of protecting officers against accusations of excessive force or other 

improper police conduct. In this case, detectives can simply watch the video 

footage and come to a conclusion that the officer acted within policy and the 

parameters of the law.  

2. Allowing for the recording and documenting of all police- public interactions as a 

means of deterring excessive force or improper action on the part of police 

officers, and in the event these actions do take place, the case against the officer 

will be much stronger.  

BWCs can accomplish the latter by adding much needed context to conflicts between police 

officers and the public, thereby reducing the amount of investigative work needed on the part of 

the Department. 
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Research and Analytical Approach 

For more than a decade, Body Worn Camera technology has been widely studied as its 

impacts have been felt within law enforcement, the criminal justice system, and communities at 

large. These studies have focused on a variety of topics including but not limited to, officer 

perceptions of Body Worn Cameras prior to and after implementation (Gaub, D.E., N., Katz, & 

White, 2016), ethical and privacy concerns regarding the use of this technology by law 

enforcement (Tjerk, 2016), and changes in societal behavior when interacting with police due to 

the presence of Body Worn Cameras (Hedberg, Katz, & Choate, 2016). Using this and additional 

research as its foundation, this project seeks to evaluate Body Worn Cameras at multiple levels 

including their financial feasibility through a cost- benefit analysis, ethical considerations and 

concerns, as well as the various technical components which make up these complex systems. In 

so doing, this project hopes to inform the decision making of a specific law enforcement agency, 

the Richmond (VA) Police Department as it grapples with the decision of expanding its Body 

Worn Camera Program beyond the present pilot phase, or abandoning this technology in favor of 

other, less costly alternatives.  

Financial Analysis 

The City of Richmond (VA) Police Department (RPD) is a non-revenue generating, 

general fund Department meaning that its budget is entirely funded by taxpayer dollars and it 

cannot augment that budget through the private raising of revenue. Therefore any financial 

analysis of Body Worn Cameras could not utilize the standard model of comparing the costs of 

the technology versus the revenue it generated for the agency. As such any financial benefit 

derived from the usage of BWCs is realized entirely through cost savings. In the one-year 

timeframe since the RPD has equipped its patrol officers with Body Worn Cameras, the 
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Department has seen a decrease in both use of force incidents (17%) and citizen complaints 

(15%), as well as a significant reduction (53%) in the time required to investigate those incidents 

that were reported. These reductions have translated into a total cost savings to the Department 

of $1.87 Million Dollars which outpaced the annual cost of the BWC technology $938,800. (City 

of Richmond (VA) Police Department, 2018) 

Challenges and Limitation 

In attempting to identify quantifiable sources of savings that can be linked directly to the 

use of Body Worn Cameras, initial consideration was given to savings resulting from decreases 

in civil litigation against the Department as well as reduced settlements due to the existence of 

Body Camera Video. This data proved very difficult to obtain however, for although the RPD 

keeps detailed records of the lawsuits filed against it and their outcomes, it does not keep reliable 

records of the financial settlements paid out as these were paid by the City Treasurer and not the 

Department itself. As a result, the only viable option for obtaining this data was the filing of 

Freedom of Information Act (FOIA) requests of the Richmond City Courts, or the City 

Treasurers office. As the time required to prepare these requests, and the time allotted for the 

agencies to respond was beyond the time limitations of this project, this data source was 

ultimately abandoned. 

Shift of Focus 

Finding that data regarding civil litigation was unobtainable, within the constraints of the 

project, the team quickly shifted focus to two additional sources of savings namely reductions in 

use of force and citizen complaints filed against the RPD, and the time and costs required to 

investigate these complaints. These savings would be compared against the costs of BWC 

technology in order to establish the financial feasibility of a Department wide Deployment. As 
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the RPD’s Body Worn Camera pilot program has been ongoing for more than a year, the project 

team surmised that sufficient data existed to provide an accurate evaluation.  

Technical Evaluation 

The second critical element in evaluating the feasibility and applicability of any 

technology is an understanding of its various elements. Therefore, the second section of our 

project addresses the essential components which make up Body Worn Camera technology. 

These include the cameras themselves, the securing of video data both in transit and at rest, the 

challenges and decisions associated with storage of BWC video either on premise or in the cloud, 

the essential functions of a video management system and its interfacing with external solutions 

such as evidence and/or records management systems, and the opportunity for advanced 

analytics which BWC video facilitates. The purpose of this evaluation is to provide a thorough 

understanding of the complexity of Body Worn Camera technology as well as the critical 

decision required for it effective implementation. 

Ethical Considerations 

Every technological advancement has brought about moral and ethical considerations and 

questions that must be addressed. Although the recording of individuals in a public space is not 

illegal as there is no expectation of privacy (Lin, 2016), if that recording is perpetrated by a 

government agency that has the authority to detain or deprive an individual of liberty or property, 

should the individual(s) have the option to consent or decline?  If no consent is required for the 

subject of a police contact what about passersby or bystanders who happen to be in the proximity 

of the incident but not directly involved? Furthermore, what if the parties involved are not 

suspects but victims of crime or minor children, should special considerations be given to these 

individuals?  The decision to adopt or abandon Body Worn Camera technology must include 
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consideration of these and similar questions.  It is for this reason that the final section of this 

project analyzes the ethical concerns surrounding the use of Body Worn Cameras by law 

enforcement. 

Business Case 

Value Proposition 

Modern Policing is difficult at the best of times, however, over the past two decades we 

have seen a steady rise in tensions between law enforcement agencies and the communities they 

serve. With this trend have come increased calls for greater police transparency, accountability 

and oversight. Since the early 2000s Body Worn Camera technology has sought to address these 

issues by providing a clear and unbiased video record of police interactions with the community. 

Although the Richmond (VA) Police Department (RPD) enjoys a better relationship with its 

constituents than most police departments, it is not immune to the tensions which presently exist 

or the increased scrutiny placed upon police. As such in late 2017 the RPD commenced a pilot 

program to introduce Body Worn Cameras (BWC) to the Department’s patrol services division. 

Now more than a year since the introduction of BWCs, the Department stands at the precipice of 

the key decision whether to fully implement this technology, retain its current posture, or 

abandon it all together. This project seeks to assist RPD leadership in making this critical 

decision by providing a multi-faceted assessment of the RPD’s Body Worn Camera Pilot 

Program. The project shall provide not only a financial cost-benefit analysis, but explore ethical 

concerns related to Body Worn Camera technology, as well as address several key technical 

elements and decisions which the RPD must consider in fully deploying BWCs Department 

Wide (See Appendix C for Value Proposition Canvases of BWCs Technology in Richmond 

Virginia). By providing an economic, ethical and technical evaluation of this technology, we 
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hope to provide RPD leadership with a valuable tool for making a well informed and reasoned 

decision regarding the use of Body Worn Cameras in Richmond Virginia. 

Consideration of Options 

The purpose of this project is not to evaluate the Body Worn Camera market and provide 

a recommendation to the Richmond (VA) Police Department as to which vendor should be 

utilized to implement its BWC program. Rather our purpose is to evaluate the impact of the 

existing BWC pilot, and provide valuable information and advice as to whether this technology 

is a worthwhile investment of valuable Departmental time, treasure, and talent moving forward. 

Additionally, the Technical Considerations section of this project provides an in-depth analysis of 

the critical technical elements which make up a Body Worn Camera System, as well as the key 

decisions which the organization must address in order to fully implement this technology. 

Benefits 

The decision to implement Body Worn Camera technology is not a trivial matter. These 

systems require significant up front and on-going budgetary investment as well as the integration 

of multi-faceted technology which includes, hardware, software, security, and the allocation of 

support staff. In addition, there are ethical considerations such as the privacy of victims, officers, 

and by standards which must be carefully considered and brought into the decision-making 

process. It is precisely because of this complexity that our project is so beneficial as it addresses 

all of these factors and provides RPD management with critical information and 

recommendations which will allow for an informed and considered decision regarding the 

feasibility of this technology for the Department. 
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Costs 

The costs associated with this project were relatively modest requiring no financial 

investment on the Part of the Richmond (VA) Police Department. What was requested and 

provided was data related to citizen complaint and use of force cases, as well as data on the time 

and costs associated with the investigation of these incidents. This information was critical as it 

formed the spine of the project’s cost-benefit financial analysis and allowed the project team to 

compare data collected from other, similar research, to that of the RPD in order to determine 

whether Body Worn Cameras were indeed a fiscally viable investment for the Department. 

Impact on Organizational Operations  

The Impact of Body Worn Camera technology on the organizational operations of the 

Richmond (VA) police Department will be significant whether leadership decides to fully 

implement the program or abandon it altogether. Should leadership use the information provided 

by this project to fully deploy BWC technology Department wide, officers at all levels and in 

every division will be issued a new piece of equipment on which they must be trained in order to 

assure its proper use, and for which new policies and procedures must be created and codified. 

Additionally, investigators will have access to a new, and previously unavailable evidentiary tool 

which can significantly reduce the time and costs necessary to investigate both external and 

internal cases. Police supervisors will have the ability to monitor and review the interactions of 

their officers with the public and one another, and correct any substandard action in order to 

ensure optimal professionalism. Finally, officers equipped with Body Worn Cameras shall have a 

clear record of their actions which can protect them from erroneous or frivolous accusations of 

wrongdoing.  
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Conversely, should the Department decide to abandon the use of Body Camera 

Technology, the impact on organizational operations would be no less significant. While some 

may feel aggrieved that they have been deprived of a new and beneficial tool, others will likely 

welcome the decision as elimination of Body Cameras would remove a level of heightened 

oversight and scrutiny over their actions. Additionally, the Department would stand to save the 

substantial costs associated with this technology and re allocate those funds towards other 

priorities.  Whichever the case may be, it is the hope of the project team that our work will 

contribute positively towards that decision. 

Project Risks 

The two principle risks faced by this project were 1) Unwillingness on the part of the 

Richmond VA Police Department to provide the requested data on use of force, and citizen 

complaints as well as the associated time and costs required to investigate such cases, or the 

unavailability of that data. 2) Lack of pertinent prior research which would prevent the project 

team from analyzing and comparing the RPD’s data versus data from other similar departments 

thereby preventing the project from providing a meaningful cost-benefit analysis. The project 

team was fortunate on both counts however as the Richmond (VA) Police Department was very 

amenable to providing the requested data, and although not voluminous, sufficient prior research 

on the financial impacts of Body Worn Cameras technology has been conducted to allow the 

project team to perform a meaningful financial analysis 

It is the hope of the project team that this work will provide valuable information which 

will assist not only the Richmond (VA) Police Department but any law enforcement agency 

considering the adoption of Body Worn Camera Technology in making this critical decision. 
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Cost-Benefit Analysis 

For all of the benefits which Body Worn Camera Technology purports to provide, its 

adoption is not universal amongst law enforcement agencies. In a 2016 Justice Department study 

of 15,328 general purpose law enforcement agencies (municipal, county, state police departments, 

and sheriff’s offices) in the United States, less than half (47%) had adopted Body Worn Cameras. 

The primary reason given by non-adopting agencies was the costs associated with this 

technology including video storage (77%), hardware (74%), and ongoing maintenance and 

support (73%). Figure 1 provides a complete listing of reasons given for non-adoption of BWC 

Technology (Hyland, 2016). Therefore, in order to thoroughly evaluate the viability of Body 

Worn Camera Technology, a cost-benefit analysis must be undertaken. 

Figure 1: Principal reasons given for non-adoption of Body Worn Cameras (Hyland, 

2016) Chart Created Using Tableau 
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Establishing Costs 

Although substantial research has been done on the impacts and effectiveness of Body 

Worn Cameras in policing, relatively little of this work has focused on the costs associated with 

this technology. To date the largest and most comprehensive study geared specifically towards 

the costs of BWCs was conducted in 2018 by the Police Executive Research Forum (PERF).  

This study focused on the Body Worn Camera programs of three large (250 sworn officers or 

more) municipal police departments, the Phoenix (AZ) Police Department, the Mesa (AZ) Police 

Department, and the Dallas (TX) Police Department (Police Executive Research Form, 2018).  

As the City of Richmond (VA) Police Department (RPD) would also fall under the category of a 

large (850 sworn officers) municipal law enforcement agency, the three departments utilized in 

the PERF study provided a rich data set for the evaluation and comparison of Body Worn 

Camera Technology costs amongst multiple agencies. In determining the costs of Body Worn 

Camera Technology, our team did not focus solely on the costs of the cameras themselves, for 

although this is the most visible component of the technology, it is nevertheless just one element 

of a larger, more complex system. Rather we captured additional aspects such as data storage, 

maintenance, and administrative support which are critical elements to ensuring the optimal 

function and performance of these systems. In addition, as the terms, conditions, and fee 

structures of vendor contracts vary, as do municipal and state taxes, we established costs on a per 

camera basis taking into account the additional factors mentioned above, rather than the totality 

of the agreed upon contracts. By establishing costs on a per camera basis we gain the ability to 

quickly and easily extrapolate system costs should Departmental leadership choose to expand or 

contract the use of this technology. See Table 1 for a comparison of the Richmond Police 
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Department’s Body Worn Camera costs as compared to those of the three agencies used in the 

PERF study. 

 

Table 1: Body Worn Camera Cost Comparison 

Department Phoenix Mesa Dallas Richmond 
Number of Cameras 350 330 1,000 400 
Camera Cost $1,608.00 $120.00 $189.00 $299.00 
Maintenance Costs Included in 

Camera Cost 
$1,147.00 $739.00 $1,188.00 

Data Storage Included in 
Camera Cost 

Included in 
Maintenance Cost 

Included in 
Maintenance 

Cost 

Included in 
Maintenance 

Cost 
Administrative 
Support 

$1,275.00 $931.00 $197.00 $620.00 

Video 
Redaction\Tagging 

Included in 
Administrative 

Costs 

Included in 
Administrative 

Costs 

Included in 
Administrative 

Costs 

$240.00 

Total Cost Per 
Camera 

$2,883.00 $2,198.00 $1,125.00 $2,347.00 

Total Annual BWC 
Cost 

$1,009,050.00 $725,340.00 $1,125,000.00 $938,800.00 

 

Defining Benefits 

Like most municipal law enforcement agencies in the United States, the Richmond (VA) 

Police Department (RPD) is a non-revenue generating, general fund department. This means not 

only that the RPD does not earn any revenue, but that any funds accumulated through police 

actions such as seizure of contraband or asset furniture, are not retained by the Department, but 

returned to the City’s general fund to be distributed amongst all City agencies. As such any 

financial benefits derived from the use of Body Worn Cameras cannot be measured by the 

creation of capital, but through savings realized by the use of this technology.  
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Civil Litigation  

In considering valuable and quantifiable measures of savings, initial consideration was 

given to the effect of Body Worn Cameras on the amount of litigation filed against police 

departments and the of settlements and judgments paid as a result of these lawsuits. This measure 

was ultimately abandoned however as the team realized early on in the research phase of this 

project that the necessary data was not readily available, and difficult to obtain.  As with most 

police agencies, the City of Richmond Police Department does not keep detailed records of 

settlements from lawsuits filed against it. Therefore, the only avenue to the data was through the 

office of the Richmond City Treasurer or the Court system, neither of which would provide the 

information without a Freedom of Information Act Request (FOIA). The time allotted the City of 

Richmond to respond to such a request fell outside the time constraints of this project. 

Complaints and Investigations 

In the absence of litigation data, the project team turned its attention to two additional 

metrics, namely citizen complaints against the RPD, and the time and cost necessary to 

investigate those complaints. The team sought to discover if officers use of Body Worn Cameras 

brought about a reduction in either the number of citizen complaints and/or the time required to 

investigate those complaints. In doing so the team was not looking at the psychological or 

sociological impact of BWCs on the Department or the community, rather it focused entirely on 

the financial savings provided by this technology.  With respect to these measures, the data was 

both plentiful and easily accessible. 

Citizen Complaints and Use of Force Incidents 

The first seminal study on the effect of Body Worn Cameras on use of force by police, 

and citizen complaints was conducted in 2012 in the City of Rialto California by Rialto Police 
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Chief Tony Farrar during his studies at Cambridge University. The Rialto Study as it is 

commonly known concluded that over the one year study period Body Worn Cameras reduced 

use of force incidents by 59% and citizen complaints by 87.5%. (Barak, Farrar, & Sutherland, 

2012). The Rialto study has long been heralded by proponents and vendors of Body Worn 

Cameras as definitive proof that BWC technology provides substantial reductions in use-of-force 

and citizen complaints, and therefore is a key contributing factor to enhancing police 

accountability and restoring or reinforcing the trust between police departments and the 

communities they serve. Since the Rialto Study, additional research has been conducted on the 

effectiveness of Body Worn Cameras in reducing use of force, and citizen complaints, with 

decidedly mixed results. In a 2014 study on the impact of Body Worn Cameras at the Phoenix 

Police Department (PPD), Arizona State University researchers reported a 22.5% decrease in 

citizen complaints for officers equipped with BWCs and a 10.6% increase for those who were 

not, as well as a 47.7% reduction in use of force incidents for BWC wearers as opposed to a 

7.4% decrease for those without BWCs. (Katz, Choate, Raedy, & Nuno, 2014).  A 2016 study of 

seven unnamed police departments found reductions in citizen complaints ranging from 100% on 

the high end to 44% on the low, with an average reduction amongst the seven agencies of 86%. 

The study did not evaluate use of force incidents (Ariel, et al., 2016). A 2017 study of the Las 

Vegas Metropolitan Police Department (LVPD) published by the National Criminal Justice 

Reference Service showed a 16.5% decrease in citizen complaints against officers wearing 

BWCs versus a 2.5% decrease for those who were not, and an 11.5% decrease in use of force 

incidents for BWC users versus a 1% increase for non-users (Braga, Coldren, Sousa, Rodrigues, 

& Alper, 2017). Conversely a  2017 report prepared for the mayor of Washington D.C. found a 

statistically negligible reduction in use of force and citizen complaints  by D.C. Metropolitan 
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Police Officers equipped with Body Worn Cameras as compared to their brethren who were not 

(Yokum, Ravishankar, & Coppock, 2017), and a 2018 report by the Urban Institute on the use of 

Body Worn Cameras at the Milwaukee Police Department demonstrated a modest 1.09% 

decrease in citizen complaints for BWC wearers versus a 5.4%  increase for those who were not, 

while also finding a 3.4% increase in use of force incidents for officers equipped with BWCs 

versus a 5.48% decrease for those who were not (Pererson, Yu, La Vigne, & Lawrence, 2018).  

It is against this backdrop of research that our team requested, and received use of force 

and citizen complaint data from the Richmond (VA) Police department (RPD). In Richmond all 

of the Department’s patrol officers are equipped with body worn cameras (although patrol 

supervisors, specialized units, and detectives are not). This eliminated the need to evaluate two 

groups of officers, namely those with Body Worn Cameras, and those without. As such our team 

focused on data for the year prior to the deployment of Body Worn Cameras (2017), the year 

since cameras were deployed to patrol officers (2018), as well as data for the first quarter of this 

year (January –March 2019).  The data reveals a 15.3% decrease in citizen complaints for the 

one year period since Body Worn Cameras were introduced and an additional 21.7% decrease 

projected in 2019. Similarly use of force incidents decreased by 17.1% with the introduction of 

BWCs, with an additional 54.6% decrease projected for 2019. See Figure 2 for a complete 

breakdown of use of force, and citizen complaint data for the Richmond (VA) Police Department.  
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Figure 2. RPD Citizen Complaints and Use-of-Force Incidents per year. 

Investigative Costs 

In order to fully evaluate the savings derived from reductions in citizen complaints and 

use of force incidents as a result of Body Worn Cameras, we must first establish the time and 

costs required to investigate such incidents. Although multiple police departments have 

participated in Body Worn Camera studies, and provided information related to use of force and 

citizen complaints, only one department The Las Vegas Metropolitan Police Department (LVPD) 

also provided data on the costs associated with the investigation of these cases before and after 

body worn cameras were introduced. The LVPD data showed that prior to the introduction of 

Body Worn Cameras, the Internal Affairs Division required an average of 91 hours to investigate 
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a use of force, or citizen complaint at a cost of $6,776 dollars to the department. Following the 

introduction of BWCs, the investigative time dropped to 7.33 hours and as a result the associated 

costs were also reduced to $554 dollars (a 92% decrease). Thus, the LVPD reported a savings of 

$ 6,222 dollars per investigation due to the use of Body Worn Cameras. However, BWC video is 

not effective in resolving all cases for a myriad of reasons including malfunctioning equipment, 

poor video quality, poor angle of view, or damage to the camera itself. In such cases traditional 

investigations are required in addition to review of the BWC video. The LVPD reported that this 

situation occurred in 34% of cases and resulted in an average investigate cost of $1,686 per 

incident. (Braga, Coldren, Sousa, Rodrigues, & Alper, 2017). Although this data sample is small, 

the LVPD study provided a good reference for our team’s work with the Richmond (VA) Police 

Department (RPD).  

In Richmond as in Las Vegas, all complaints (internal or external) made against the 

Department including citizen complaints and use of force incidents are investigated by the 

Internal Affairs Division. The investigations are conducted by an Internal Affairs Detective, and 

the findings of the investigation are subjected to two levels of review, first by a Detective Sargent, 

and then by the Internal Affairs Lieutenant prior to being released. Prior to the introduction of 

Body Worn Camera technology the RPD’s Internal Affairs Division required an average of 141 

hours to investigate a use of force or citizen complaint at a cost of $7,460 per incident. Since the 

deployment of Body Worn Cameras, the average time to investigate these complaints has 

dropped to 66 hours (53.2% reduction) which has resulted in a reduction in investigative costs 

per incident to $2,954.80 (60.3% reduction). Even in those cases where BWC video alone could 

not fully resolve an investigation, and a “Hybrid” approach utilizing both video and traditional 

techniques was enquired, the Internal Affairs Division saw a reduction in both time spent (77 
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hours a 45.4% reduction), and costs ($4,116 a 44.8% decrease) required to resolve the matter. 

See Tables 2, 3, and 4 below for a comparison of the time and costs required to investigate use of 

force and citizen complaints by the Richmond (VA) Police Department prior to, and following 

the introduction of Body Worn Camera technology. 

Table 2: Time & Costs Per Investigation (Use-of-Force & Citizen Complaints) 

Position Hourly 
Wage 

Investigative 
Time No 
BWC 

Investigative 
Cost No 
BWC 

Investigative 
Time With 
BWC 

Investigative 
Cost With 
BWC 

Investigative 
Time 
Hybrid 

Investigative 
Cost Hybrid 

Detective $52.12 110 hrs. $5,733.20 45 hrs. $2,345.40 60 hrs. $3,172.20 
Sergeant $53.60 21 hrs. $1,125.60 8 hrs. $428.80 12 hrs. $643.20 
Lieutenant $60.12 10 hrs. $601.20 3 hrs. $180.60 5 hrs. $300.60 
Total  141 hrs. $7,460 66 hrs. $2,954.80 77 hrs. $4,116.00 

Total Savings Per Investigation BWC:  75 hrs.  $4,505.20  

Total Savings Per Investigation Hybrid: 64 hrs. $3,344.00 

 

Table 3: Use-of-Force: Number of Incidents and Costs 

Year Traditional Investigation BWC Investigation Hybrid Investigation Cost 
2017 239 0 0 $1,782,940.00 
2018 0 123 75 $672,140.78 
2019 0 79 49 $435,113.20 
2018 Cost Reduction: $1,110,799.22 (62%) 
2019 Projected Cost Reduction: $237,027.58 (35%) 

 

Table 4: Citizen Complaints: Number of Incidents and Costs 

Year Traditional Investigation BWC Investigation Hybrid Investigation Cost 
2017 163 0 0 $1,215,980.00 
2018 0 93 45 $459,179.40 
2019 0 72 36 $350,273.60 
2018 Cost Reduction: $756,800.60 (62%) 
2019 Projected Cost Reduction: $108,905.80 (24%) 
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Findings & Analysis 

Technology solutions, no matter how promising must be fiscally affordable in order to 

achieve widespread adoption by their intended customer base. This is particularly true for 

technologies geared towards state and local governments where budgets are finite and the 

decision to pursue one priority is often made at the expense of another. Moreover, since 

municipal budgets are reset on an annual or bi annual basis, technology solutions must not only 

be affordable at the outset, but maintain their value throughout the course of their useful life.  At 

a cost of $938,800.00 per year, the Richmond (VA) Police Department’s Body Worn Camera 

Project occupies 1.1% of the Department’s $87.5 Million Dollar annual budget and represents 

the largest Information Technology initiative undertaken by the organization (City of Richmond 

(VA) Police Department, 2018). This technology has paid dividends however, as the use of Body 

Worn Cameras has led to significant reductions in both  use of force and citizen complaints, as 

well as the time and costs required to investigate these incidents. Our analysis of previous 

research and data provided by the Richmond (VA) Police Department’s Body Worn Camera pilot 

project has led to the following key findings. 

Technology Costs Align with Other Jurisdictions 

Although certainly expensive, the expenditure associated with the RPD’s Body Worn 

Camera project align well with both the per camera and total annual costs incurred by other law 

enforcement agencies of similar size. The bulk of the investment in BWC technology is not 

directed towards the cameras themselves as these represent only 13% of the total operating costs. 

Rather a majority of the funds are allocated towards data storage and maintenance (See Table 1 

for a full breakdown of per camera and total costs). Therefore, if the Richmond Police 
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Department determines that an expansion of the BWC program is warranted particular, attention 

must be paid to the amount of video generated, the storage capacity required to house the video, 

and the retention period for the video.  

The amount of video generated can be partly controlled by Departmental policies 

regarding when officers must activate their cameras and for how long they must record. At 

present Richmond Police officers are required to record every call for service from the time they 

are dispatched to the time they clear the call. This generates multiple hours of video footage of 

officers performing mundane tasks such as driving their vehicle, or communicating on the radio. 

Consideration should be given to amending the policy to mandate recording of only specific 

types of calls, limiting the duration of recordings, or providing officers with increased discretion 

as to when to activate their cameras. These policy changes would limit the amount of video 

generated which must then be stored and processed. Similarly, the storage capacity required to 

house Body Camera Video can also be controlled through policy. Although certain videos that 

are evidentiary in nature must be maintained for longer durations under state or federal law, the 

retention period of videos classified as non-evidentiary is left to the discretion of the agency. 

Presently the RPD policy for the retention of non-evidentiary video is seven days. The 

Department should consider shortening this period in order to liberate storage space and lower 

costs. 

Reduction in Use of Force and Citizen Complaints 

Our analysis of data provided by the Richmond (VA) Police Department shows that the 

introduction of Body Worn Cameras resulted in reductions of both use of force incidents (17%), 

as well as citizen complaints (15%). While these results are significant from a sociological 

perspective as they speak to this technology’s ability to provide accountability for police actions, 
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deter the application of force, and discourage the filing of frivolous complaints or lawsuits, from 

a purely financial perspective, the existence of Body Worn Cameras effectively eliminated 

incidents which would otherwise have required investigation, as well as the time and costs 

required to perform those investigations.  

Reduction in Investigative Time and Cost 

Perhaps our most significant finding is the impact which Body Worn Cameras have had 

in reducing the time and associated costs of investigations for the Richmond (VA) Police 

Department Internal Affairs Division. The existence of good, clear body camera video resulted in 

an average reduction in investigative time of 75 hours which translated to a savings of $4,505.20 

per investigation. Even in those instances where body camera video alone was insufficient to 

resolve the investigation, and a “Hybrid” approach of video and traditional techniques was 

required, the existence of video resulted in a reduction in investigative time of 64 hours and a 

cost savings of $3,344.00 per incident. The total investigative cost savings realized by the 

Richmond (VA) Police Department during the first year of the Body Worn Camera Pilot was 

$1,867,599.82. 

Discussion on the Findings 

There are several key takeaways from our analysis of the data provided by the Richmond 

(VA) Police Department. First the use of Body Worn Cameras provides Internal Affairs 

Investigators with a previously unavailable tool (video) which has fundamentally altered how 

investigations are conducted and resulted in increased efficiencies in terms of time and cost 

savings.  Body Camera video was available and used in each of the Department’s 402 use of 

force and citizen complaint cases, which allowed the Department to realize time and cost savings 
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in each investigation. This speaks highly not only of the effectiveness of the technology but of 

the deployment strategy for the pilot phase of the project. 

Second, given the $1,867,599.82 total savings realized in 2018 from the use of Body 

Worn Cameras, it would be easy to conclude that the project can pay for itself. Yet we believe 

this conclusion is premature. The first year’s total savings were derived from a reduction in use 

of force and citizen complaint incidents as well as the replacement of traditional investigative 

methodologies with new techniques based on the availability of Body Camera Video which were 

both more time and cost effective. Moving forward these “new” techniques will become the 

standard, and the reduced time needed to conduct these investigations shall become the norm. 

Therefore, any savings realized from year two onward shall be derived from reduction in 

incidents alone. In fact, our 2019 projections, based on data from the first quarter of this year 

show a projected total savings of $345,933.38 which is well below the annual cost of the system. 

Ultimately the use of Body Worn Cameras has proven to produce sufficient savings to at 

least partly offset the costs of the technology, and in some years pay for the system in its entirety. 

However, as the Richmond (VA) Police Department considers adoption and expansion of this 

system careful consideration must be paid to the amount of video produced and storage needed 

to house that video in order to ensure that the cost of the technology does not outpace its benefits.  

Technical Considerations for BWC Implementation 

Having demonstrated that the use of Body Worn Cameras by the Richmond (VA) Police 

Department has resulted in significant reductions in both use of force and citizen complaints, as 

well as the time and costs required to investigate these incidents, and that these savings can be 

used to partially (and at times fully) offset the costs of this technology, we now turn or attention 

to the technical aspects of Body Worn Cameras. BWC technology is far more that the cameras 
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we see officer wear. It encompasses hardware, software, security, storage, and interfacing with 

multiple systems including, but not limited to Computer Aided Dispatch (CAD), Records 

Management, and Evidence Management Systems.  In the following section we examine the key 

technical elements and critical decisions which the Richmond (VA) Police Department must 

make in order to fully adopt, and expand the Department’s BWC system. 

Cameras 

Any discussion of Body Worn Camera technology must necessarily begin with the 

cameras themselves. In determining which cameras to implement, several factors come to the 

forefront. 1) Size and Weight of the Camera. The equipment must be sufficiently small and light 

in order to be comfortably mounted onto the officer’s uniform, head ware, or sun glasses without 

adding undue weight or restricting range of motion.  Body worn Cameras today typically range 

in size from 1.5 X 3 in to 2.5X 4 in, and 1.5 to 6 oz. in weight (US Department of Justice Office 

of Community Oriented Policing Services , 2014). Much of the size and weight is driven by 

battery size and on-board memory. 2) Camera Placement.  Body Worn Cameras can be attached 

to the officer’s uniform either at the chest, the shoulder, or on head gear such as caps, helmets, or 

sunglasses. However, chest mounted, and shoulder/head mounted cameras differ and cannot be 

interchanged. Head/shoulder mounted cameras offer a wider field of vision as they sit at or above 

the eye line of the officer and offer a true view of what the officer is seeing. However, these 

cameras are subject to far greater turbulence which can affect video/audio quality and are much 

more susceptible to damage.  Chest mounted cameras offer a more limited field of vision, as the 

officer must turn their body in order for the view to change, but they are mounted and secured 

more firmly and are more difficult to dislodge. In addition, chest mounted cameras are typically 

5% to 12% cheaper than their head mounted counterparts (US Department of Justice Office of 
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Community Oriented Policing Services , 2014)  3) Battery Life & Storage. The useful battery life 

and on-board storage capacity of the Body Worn Camera is critical as officers must have the 

ability to utilize this equipment as directed by policy throughout their shift without the need to 

recharge or replace the camera due to capacity issues. Doing so would necessitate pulling an 

officer out of the field for a period of time which presents a staffing issue or introduces the risk 

of missing the capture of a critical incident do to power of storage capacity limitations. 4) Video 

Quality. The ability to capture clear and discernable video in a variety of environments including 

bright sunlight, night time/low light, and inclement weather is critical to the effectiveness of 

Body Worn Cameras. Modern BWCs are capable of capturing video at a variety of resolutions 

including VGA (640X480), HD 720P (1280X720), and HD 1080P (1920X1088). However, in 

deciding which resolution to utilize, careful consideration must be given to the size of video 

generated and its impact on both the camera’s on-board storage capacity as well as the back-

office storage required to retain video for all cameras department wide. 5) Audio Quality. An 

often overlooked, yet no less important aspect of Body Worn Camera technology is audio quality. 

In most encounters the verbal interaction, or instructions given by an officer to a citizen are as 

important as the video footage of the exchange. In short, audio helps provide a complete picture 

of the incident. Therefor it is critical that the speakers built into the BWC provide clear audio. 

The Department of justice recommends that the BWC have the ability to capture audio within a 

three-foot radius of the officer (US Department of Justice Office of Community Oriented 

Policing Services , 2014). 

Selection of the appropriate camera and body placement is not a one size fits all 

proposition. Rather the RPD should select the camera to be used based on the specific duties of a 

particular unit. For example, chest mounted cameras may be appropriate for general patrol 
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services, whereas head mounted cameras are used for tactical units such as SWAT. With regard to 

battery life, our recommendation is to opt for a 10 to 12 hour duration as this will cover an 

officer’s standard shift (10 hours) as well as providing additional charge for the occasional extra 

duty assignments. Similarly, extended storage capacity options which will allow filming of video 

at a minimum HD720P resolution should be selected. Although this will minimally add to the 

weight of the camera, this drawback will be counterbalanced by better video quality and the 

ability to capture every officer interaction during a shift, should the Department wish to continue 

the existing policy. Finally, the Department must ensure that the Body Camera captures video 

and audio in open, non-proprietary formats, as this will eliminate the need for additional software 

and licenses to view and edit BWC video and audio. 

Data Security 

Protecting the integrity of video and audio captured by Body Worn Cameras is critically 

important as failure to do so may compromise the evidentiary value and admissibility of the 

footage. Should the RPD decide to fully implement a Body Worn Camera system, the following 

practices should be employed to assist in securing video footage while at rest and in transit. 1) 

Ensure the selected BWC vendor utilizes non removable, solid state drives inside the camera and 

that video is encrypted while on the device. This will provide a level of security in the event the 

camera is lost or stolen. 2) Ensure the Selected BWC vendor provides a means to securely 

transfer footage from the camera to a back-office video management or storage solution. 

Preferably this would entail the use of docking stations connected to RPD’s network and behind 

a firewall. Video upload should not be available or allowed via internet or wireless connectivity. 

3) BWC video should be encrypted while in transit from the camera to the back-office solution(s), 

and either Advanced Encryption Standard (AES), Symmetric Encryption or Asymmetric RSA 
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Encryption should be utilized (Nortcliffe, 2016). 4) Once the camera is docked the process of 

initiating video transfer to the back-office solutions, and deletion of video from the camera once 

confirmation is received of successful transfer, should be handled automatically by software in 

order to ensure minimal user interaction beyond the docking of the camera. 5) The docking 

station should also serve to recharge the camera’s battery and automatically update the firmware 

or software of the camera as needed. 6) Video should remain encrypted even while at rest within 

the video management, or storage solution, and should only be decrypted when viewed by an 

authorized user. 

Redaction 

Body Worn Cameras are capable of capturing large amounts of data. In cities such as 

Richmond Virginia where the present policy is for every officer encounter to be recorded, this 

result in many hours of video where the action captured has very little relevance or applicability 

to the encounter. This includes officers driving to and from an incident, speaking on the radio or 

humming a song as they go about their duties. Additionally, due to the wide-angle lenses which 

Body Cameras possess, these devices are capable of capturing video beyond the offices line of 

sight. This often includes by standard, minors, and individuals who have nothing to do with an 

encounter and whose identities must be protected.  Finally, many instances exist where Body 

Worn Camera video is shared with third parties such as partner law enforcement agencies, agents 

of the courts (prosecutors and defense attorney), family members and witnesses, civic and 

community groups and the media. These and many similar circumstances require that the 

original BWC video be redacted. Many Body Camera Vendors offer Video Management 

software as part of their system. Alternatively, Video Management Software is commercially 

available. It will be up to the RPD to determine the appropriate Video Management Solution 



Police Body Worn Cameras 33 

 

however it is highly recommended that the RPD ensure that video captured by the BWC is in a 

nonproprietary format as this will give the Department a wider range of Video Management 

Options. In redacting Body Camera Video, the RPD should consider the following practices in 

order to ensure the integrity of the video. 1) A copy of the original video should be made prior to 

the commencement of the redaction process. 2) Video Redaction should only be performed by 

authorized individuals with training and experience in the use of the chosen video management 

system. 4) The Video Management System must provide the ability to timestamp and log all 

redaction activities, as well as data related to the users performing these actions and the terminals 

from which the actions were performed (Nortcliffe, 2016). 5) Video Redaction should only be 

performed from computer directly connected to the RPD’s network. No redaction should be 

performed from computers, tablets, or other hand held devices connected via cellular or WIFI. 

Data Storage 

As stated earlier, Body Worn Cameras generate a great deal of data in the form of video 

files. While a majority of these videos are non-evidentiary in nature and may be retained for a 

limited amount of time (7 days per RPD Policy). Other videos, particularly those dealing with 

Part 1 crimes (Crimes involving harm to an individual or group of people) must be retained for 

much longer periods under state and federal law. Therefore, the storage of video is a primary 

consideration when law enforcement agencies such as the RPD consider adoption of Body Worn 

Cameras. In fact, the issue of data storage and associated costs was cited as the primary reason 

for non-adoption of BWC technology (Hyland, 2016). When considering options for the storage 

of Body Camera video the choice is between an on premise solution, and an offsite (cloud based) 

infrastructure. 
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The argument in favor of an on premise option is that the Department physically houses 

its BWC video, and that the video is managed by trusted individuals who have been subjected to 

rigorous law enforcement background checks. While many in policing are familiar with the 

notion of “The Cloud”, the technology still remains a nebulous concept which denotes the 

storage of potentially critical data such as Body Camera Video in an unknown location. In short, 

an on premise solution provides the peace of mind of a well-known brick and mortal location for 

the Richmond Police Department’s BWC Video. 

The case for the Cloud is flexibility, extendibility, and high availability. The RPD can 

purchase as much or as little cloud storage as the Department’s present and evolving data storage 

needs dictate, while eliminating the need for physical infrastructure. In addition, a Cloud solution 

also provides high availability to data should time sensitive circumstances require rapid access to 

BWC video. The drawback of a cloud solution is monthly recurring (and at times fluctuating) 

costs which can be extremely taxing on the limited budgets of police departments such as the 

RPD. This coupled with the unease of housing critical data in an often unspecified location, has 

driven many law enforcement agencies away from Cloud storage. 

Despite the perceived sense of security which an on premise storage solution provides, 

the RPD’s Information Technology Division cannot support the video storage needs of the Body 

Worn Camera pilot program without significant investment in mass storage, and physical 

infrastructure within the Department’s data center. The Richmond VA Police Department 

generates an average of 10.1 TB of Body Camera video data per month (See Figure 3 for a 

breakdown of the amount of BWC Video generated per month in 2018) with only half of the 

Department’s sworn officers presently equipped with BWCs. Should the RPD decide to fully 

adopt and implement a Body Worn Camera program which would encompass all of the 
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Department’s 800 sworn officers, the amount of video data generated is expected to grow 

exponentially. In addition, this investment would not be a one-time expenditure, rather periodic 

upgrades must be performed to accommodate data growth.  Therefore, it is recommended that 

the RPD retain the existing Cloud based video storage model, and expand on it should a full 

implementation be adopted. 

Figure 3.  Storage Required for Body Worn Camera Video by Month (Measured in Terabytes) 

Chart created using Tableau. 
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Interfacing with External Systems 

The primary purpose of Body Worn Camera video is to provide law enforcement 

agencies an additional evidentiary tool by which to investigate the commission of crime, or 

internal wrongdoing. In order to effectively and efficiently do so however, BWC video must be 

made available to investigators on an as needed basis and these videos must be integrated into a 

detective’s electronic case file along with other evidence. In order to achieve this efficiency, 

Video Management systems must have the ability to integrate with records management and 

evidence management systems.  Should the Richmond (VA) Police Department choose to fully 

implement Body Worn Cameras department wide, it must ensure that the video management 

system selected provides Application Programming Interfaces (APIs) which will allow a copy of 

raw or redacted video footage to be securely transferred to the Department’s case management 

system. Furthermore, the video footage should remain encrypted while in transit and remain so 

while at rest within the Evidence Management system until such time as a request to view is 

made by an authorized detective. Finally, the Video Management System should time stamp and 

log any transaction (including user information) made with the Case Management system for 

Chain of Custody purposes. 

When investigations are concluded or have “Gone Cold”, BWC video associated with 

these cases will no longer need to be readily available for quick access by investigators. In many 

cases the Department may wish to archive some or all of this video for later access. As such the 

selected Video Management system must provide the ability to interface with the Department’s 

archival Data Lake. As with any interface from the Video Management System, the archived 

video should be encrypted while in transit and remain encrypted while at rest within the archival 
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system. Furthermore, any transaction made via the archival interface must be time stamped and 

logged by the Video Management system.  

Data Analytics 

As with most law enforcement agencies, the Richmond (VA) Police Department archives 

and continually analyzes data gathered from a variety of sources in order better identify present 

and emerging crime trends, refine strategies to combat that crime, and examine its own policies, 

procedures, tactics, and conduct. The availability of Body Camera Video introduces a rich vein 

of new data to be studied and analyzed. The information available is not simply the video itself 

by the metadata (data about data) contained within the video. As the RPD is required by state and 

federal statute to retain evidence of various crime types for extended periods of time, any Body 

Worn Camera Video associated with these cases should be archived and studied when the 

investigation has concluded. Body Camera video presents a tremendous added value to help the 

department improve as it strives to better serve the community. 

Ethical Concerns 

The recording of one individual by another, or group can often be problematic. Even if 

the recording is made with the subject’s consent as in the case of home movies shot by family or 

friends, the intentional, or unintentional misuse of this video can have detrimental consequences 

for the subject’s reputation as well as personal and professional life. These concerns are 

exacerbated when the recording entity is a law enforcement agency, as encounters with police are 

typically extremely stressful for citizens or do not capture them in the most favorable light.  

Additionally, the technical capabilities of Body Worn Camera technology provide the ability to 

record individuals in the vicinity of the officer but who may not be the subject of the police 

contact. This includes passersby and innocent bystanders. Therefore, the benefits which Body 
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Worn Cameras provide the public in terms of increased transparency and accountability, must be 

weighed against the public interest in privacy. Citizens are not the only group to have expressed 

concerns related to the use of Body Worn Cameras however, Police officers have also voiced 

trepidation regarding this technology particularly as it is capable of subjecting officers to 

additional scrutiny and second guessing of their actions. Thus, as the City of Richmond (VA) 

Police Department considers the implementation of Body Worn Cameras Department wide, the 

ethical concerns of both officers and the public must play a critical role in the decision-making 

process. 

Citizen Concerns 

The primary concern amongst citizens regarding the use of Body Worn Cameras involves 

the infringement of privacy rights. Specifically, the ability of law enforcement to record 

individuals without their knowledge or consent. Although Body Worn Cameras are placed on 

officer’s uniform in plain sight (either on the chest, the shoulder, or on headgear), many 

individuals do not recognize this equipment as a camera. In addition, multiple police departments 

do not notify citizens that they are being recorded, nor ask permission to record during an 

encounter (Bud, 2016). While the recording of individuals in public spaces does not breach any 

legally defined right to privacy (Nortcliffe, 2016), having a law enforcement agency engage in 

this action nevertheless feels to many like an intrusion of privacy. In addition, concerns have 

been raised regarding the lack of transparency amongst police agencies with respect to the 

handling, use, editing, or retention of Body Camera Video once an encounter has concluded 

(Taylor, 2016). In terms of laws against certain situations that may be recorded by BWCs, 

according to Virginia Code’s 19.2 - 62, it is illegal to record someone’s conversation without 

consent. Considering that interactions between officers and citizens may be considered a 
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conversation depending on the actual interaction, there should be guidelines the officer to take 

that identify proper methods of procedure for getting consent. This is especially concerning since 

this footage can be used in a public courtroom. 

Officer Concerns 

Although officers by and large support the use of Body Worn Cameras seeing this 

technology as a way of providing an unbiased view of their actions, and acting as a deterrent 

against frivolous complaints of misconduct (Sousa, Miethe, & Sakiyama, 2015), concerns have 

been raised amongst officers that BWCs also provide the opportunity for heightened supervisory 

scrutiny and second guessing of their actions, and that these factors can have a chilling effect on 

officer discretions or their ability to act in situations with questionable circumstances (Taylor, 

2016). The argument put forth is that the existence of body camera video will lead to increased 

supervisory review of citizen encounters and heightened second guessing of officer actions. This 

in turn will lead to hesitation on the part of officers to act in situations where the correct course 

of cation is not straight forward, or the right decision is ambiguous for fear of discipline based on 

the review of BWC Video. As a result of this hesitation, citizens and/or officers may be injured in 

certain cases. 

Addressing the Concerns 

In considering the concerns raised by both citizens and officers it is important to note that 

pervious research and our own findings have shown that the use Body Worn Cameras has led to 

decreases in both use of force incidents by police, and citizen complains which are significant 

benefits achieved for both sides. In addition, several advocacy groups such as the American Civil 

Liberties Union (ACLU) and the NAACP have endorsed Body Worn Camera technology citing 

its ability to increase police transparency and accountability and promote public trust (Stanley, 
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2013). However, the concerns set for by citizens and officers can both be addressed through the 

creation and enactment of effective Body Worn Camera Policy. First, the Department should 

either require that citizens are notified by officers that their interaction is being recorded, or 

mandate that the Body Worn Camera remain active throughout an officer’s shift thereby ensuring 

that every call for service is recorded. This should alleviate citizen concerns regarding the lack of 

knowledge or notification that their interaction with police is being recorded. Next procedures 

for the review of Body Worn Camera Video must be established which should include the 

inability of officers to alter or erase Body Camera Video, the prohibition of Sargent review of 

BWC video unless an Internal Affairs investigation is initiated, and civilian participation and 

oversight in the evaluation of high profile BWC video such as officer involved shootings or 

claims of egregious misconduct. These procedures will address officer concerns regarding 

excessive supervisory review, as well as providing citizens a critical role in the review of 

potentially sensitive BWC video. Third clear policies must be established for the redaction of 

Body Camera Video which includes obstructing the faces and other identifiable features of 

minors, crime victims, or individuals not directly involved in the police intervention. Fourth 

policies regarding the retention of BWC video must be enacted which comply with state and 

federal law for video deemed evidentiary, and set forth clear guidelines for the duration kept and 

disposal of non-evidentiary video, as well as criteria for video designated for archive. Finally, all 

policies and procedures related to Body Worn Cameras must be made available on paper and 

electronically to Departmental staff as well as the public. In addition, schedules should be 

established for the periodic review and revision of these policies and procedures, with the pubic 

given a voice as to the necessary amendments. 
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The ethical and privacy concerns raised by citizens and officers should not be a deterrent 

to the full implementation of Body Worn Cameras by the Richmond (VA) Police Department. 

However these issues must be fully addressed in order to ensure adoption and support for this 

technology from within the Department as well as in the community at large. 

Body Worn Camera Deployment Plan 

Should RPD leadership choose to fully deploy Body Worn Cameras to the remainder of 

the Department a deployment strategy and plan must be developed. This section puts forth such a 

plan and highlights the major elements which must be addressed to ensure successful 

implementation of this critical technology See Appendix A for project plan with accompanying 

Gantt chart. 

City Council Approval 

The Department wide deployment of Body Worn Cameras will impact not only the 

Richmond (VA) Police Department, but the City as a whole. As such the approval of the City 

Council must be sought and obtained. This will not only provide the opportunity for civilian 

oversight over the project at the highest level, but provide for an open discussion with the 

community regarding the benefits and concerns raised by BWCs. Furthermore, additional 

funding for the expansion of this technology must be encumbered as the number of BWCs 

deployed will more than double. In order to assist the Department in building its budgetary 

projections, Table 1 below provides a per camera and total cost for the BWC pilot program. 

Identify User Base and Schedules 

When City Council approval is secured, the BWC expansion project can proceed into the 

planning phase. A key element at this stage is to identify the users to be equipped with cameras 

as well as their existing units and schedules. At present only patrol officers are equipped with 
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BWCs, thus all patrol supervisors and those in specialized units such as narcotics, gangs, and 

SWAT remain to be outfitted with this technology. These units work vastly different and at times 

sporadic schedules. Therefore it is critically important to the success of this project that 

schedules for the training of officers, and the deployment of the technology be created for each 

unit in order to ensure that the officers are well versed in the use and policies surrounding this 

technology and that this training and deployment does not interfere, or only marginally impacts 

their daily mission and activities. 

Procurement 

Although the RPD has already purchased Body Worn Cameras as part of the 

Department’s pilot program, additional procurement will be necessary as the contract which 

sustains the pilot program is of a short (2 year) duration and set to expire on July 1 2020 (City of 

Richmond (VA) Police Department, 2018). Since the RPD is a municipal agency, all 

procurements must be competitively bid which will require the use of a Request for Proposal 

(RFP) process. To complicate matters further, in addition to the purchase of the cameras 

themselves, the Department may need to procure a new Video Management System, as well as 

additional storage capacity (either on prem or cloud) to accommodate the large amount of new 

video being generated by the additional cameras. While all of this hardware and services may be 

purchased from a single Body Worn Camera Vendor, several RFPs will be necessary if the 

Department wishes to utilize multiple providers. 

Interfacing with Evidence Management & Archival Systems 

The execution phase of the Department wide Body Worn Camera Expansion project is 

not limited simply to providing officers with equipment when it arrives. Rather, external 

interfaces between the Video Management System and the Department’s Evidence Management 



Police Body Worn Cameras 43 

 

and Archival solutions must be created. At present the current pilot program does not provide this 

functionality as BWC videos are manually downloaded from the Video Management System and 

uploaded into the Evidence System by detectives or support staff, and no BWC video is currently 

being archived. With the increase in BWCs and resulting videos generated, the present manual 

process is simply not sustainable. Therefore, it is imperative that interfaces be established to both 

the Evidence and Archival system in order to automate these tasks. 

Officer Training 

As with the introduction of any new tool, officers must be trained on the use of Body 

Worn Cameras in order to achieve the optimal results from this technology, which both the 

Department and the community demands. As such both physical and digital training plans must 

be created and in person training with each division must be conducted. The training schedules 

created during the planning phase of the project will be critical at this stage. In addition, 

electronic training materials must be created and made available on line through the Departments 

Intranet site, as well as loaded onto the officer’s in vehicle Mobile Data Computers (MDT) in 

order to make refresher training easily accessible to officers at their convenience.  

Policies and Procedures 

Prior to the deployment of additional Body Worn Cameras, the Department must create 

and codify policies, procedures and guidelines for the use, and disciplinary measures to be taken 

for the misuse of this technology. While these polices presently exist for the Patrol Services 

division, they must be expanded to encompass supervisors and specialized units as well in order 

to ensure that they are applicable to all users.  These policies, procedures, and guidelines, must 

be presented as part of user training and made available to officers along with all other training 

materials both on paper and in electronic format. Further these Policies should be made available 
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to the public through the RPD’s public website. Finally, as these policies and procedures are 

reviewed and revised, updates should be posted both internally and to the public. 

Lessons Learned 

The Department wide Body Worn Camera Expansion project should not conclude with 

the successful deployment of the additional camera equipment. This project will serve as a good 

learning tool for the implementation of other technology initiatives. Therefore, time should be 

allocated to the drafting and creation of a lessons learned document which should encompass all 

of the elements of the project that went as well or better than expected, as well as the areas which 

needed improvement.  It is through these exercises that the Department learns and grows. 

Ongoing Maintenance and Support 

Modern Policing takes its toll on all officer equipment, but nowhere more so than on 

technology. In addition, the best way to facilitate user adoption of new technology is to ensure 

that the systems work well and are well maintained. As such, the RPD must ensure that the Body 

Worn Camera system and its various member components are well supported and maintained. 

The Department has already assigned three individuals to this critical task, and should the 

program expand, consideration must be given to augmenting this staff allocation.  

In Conclusion we hope that this discussion and project plan provides the Richmond 

Police Department with a valuable resource should the decision be made to deploy Body Worn 

Cameras Department Wide. 

Conclusion 

The adoption of Body Worn Cameras Department wide will introduce a number of 

significant challenges for the Richmond (VA) Police Department.  Financially, the pilot program 

already accounts for a relatively large amount of the Department’s overall budget (1.1%) and 
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represents the agency’s most significant Information Technology Investment (City of Richmond 

(VA) Police Department, 2018). The full deployment of this technology will more than double 

the number of cameras deployed and significantly increase the budgetary allocation required to 

sustain the project. From a technology perspective, key decisions must be undertaken particularly 

as it relates to video storage and retention, as well as the establishment of interfaces to external 

systems. These decisions are critical to controlling recurring project costs, and achieving the full 

potential of BWC technology. Finally, ethical concerns such as citizen privacy, and officer 

distraction must be addressed. 

Although these challenges are substantial, our project has shown that they are not 

insurmountable. The principle technical issues of storage capacity, interfacing, and video 

retention can be addressed through the use of extensible, low cost cloud storage, ensuring that 

the selected BWC vendor provides Application Programming Interfaces (APIs) which can be 

used to interact with other Departmental systems, and the enactment of video retention polices 

which limits the duration non evidentiary video is retained.  The Ethical concerns of citizen 

privacy, and officer discretion can be mitigated through the enactment of procedures mandating 

the redaction of faces, and other identifying features of citizens indirectly involved in police 

encounters, as well as limiting the review of BWC video by direct supervisors unless under 

certain predefined circumstances. Finally, from an economic perspective, BWC’s have been 

directly responsible for a significant reduction in investigative costs which can help offset, and in 

some years fully pay for the costs of the technology. 

Our most significant findings however were that the use of Body Worn Cameras by 

Richmond police officers led to significant decreases in both use of force (239 to 198) and 

citizen complaints (163 to 138) (See Figure 2), and a substantial reduction in the time and cost 
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required to investigate these incidents (See Table 2).  In so doing, Body Worn Camera 

Technology has proven essential in fostering an enhanced level of transparency and  

accountability for police officers and citizens alike, and providing investigators with a previously 

unavailable evidentiary tool, which will allow for the closure of cases in a more effective and 

efficient manner which will help provide closure, and forge stronger bonds between the RPD and 

the community it serves.  
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Tables 

Table 2: Body Worn Camera Cost Comparison 

Department Phoenix Mesa Dallas Richmond 
Number of Cameras 350 330 1,000 400 
Camera Cost $1,608.00 $120.00 $189.00 $299.00 
Maintenance Costs Included in 

Camera Cost 
$1,147.00 $739.00 $1,188.00 

Data Storage Included in 
Camera Cost 

Included in 
Maintenance Cost 

Included in 
Maintenance 

Cost 

Included in 
Maintenance 

Cost 
Administrative 
Support 

$1,275.00 $931.00 $197.00 $620.00 

Video 
Redaction\Tagging 

Included in 
Administrative 

Costs 

Included in 
Administrative 

Costs 

Included in 
Administrative 

Costs 

$240.00 

Total Cost Per 
Camera 

$2,883.00 $2,198.00 $1,125.00 $2,347.00 

Total Annual BWC 
Cost 

$1,009,050.00 $725,340.00 $1,125,000.00 $938,800.00 

Note: Body Worn Camera Cost data for the Phoenix (AZ), Mesa (AZ), and Dallas (TX) obtained 

from the Police Executive Forum 2018 report Costs and Benefits of Police Body Worn Cameras. 

Cost data for the Richmond (VA) Police Department’s (RPD) body worn camera system obtained 

from the department’s contract with vendor AXON as well as salary and benefits costs for the 

RPD’s dedicated Body Worn Camera training and support team. 
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Table 2: Time & Costs Per Investigation (Use-of-Force & Citizen Complaints) 

Position Hourly 
Wage 

Investigative 
Time No 
BWC 

Investigative 
Cost No 
BWC 

Investigative 
Time With 
BWC 

Investigative 
Cost With 
BWC 

Investigative 
Time 
Hybrid 

Investigative 
Cost Hybrid 

Detective $52.12 110 hrs. $5,733.20 45 hrs. $2,345.40 60 hrs. $3,172.20 
Sergeant $53.60 21 hrs. $1,125.60 8 hrs. $428.80 12 hrs. $643.20 
Lieutenant $60.12 10 hrs. $601.20 3 hrs. $180.60 5 hrs. $300.60 
Total  141 hrs. $7,460 66 hrs. $2,954.80 77 hrs. $4,116.00 

Total Savings Per Investigation BWC:  75 hrs.  $4,505.20  

Total Savings Per Investigation Hybrid: 64 hrs. $3,344.00 

 

Note: Data presented in this table above reflects investigative hours and costs required 

for use-of-force and citizen complaints only. The word Hybrid refers to those incidents where 

Body Worn Camera video alone was insufficient to resolve the case and a combination of video 

and traditional investigative techniques were required. In 2018 38% of the 336 use-of-force and 

Citizen Complaint cases required a hybrid investigation. The hourly wages for Internal Affairs 

Detective, Sergeant, and Lieutenant were obtained from the City of Richmond’s public listing of 

employee salaries. 
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Table 3: Use-of-Force: Number of Incidents and Costs 

Year Traditional Investigation BWC Investigation Hybrid Investigation Cost 
2017 239 0 0 $1,782,940.00 
2018 0 123 75 $672,140.78 
2019 0 79 49 $435,113.20 
2018 Cost Reduction: $1,110,799.22 (62%) 
2019 Projected Cost Reduction: $237,027.58 (35%) 

 

Note: Data Provided by City of Richmond Police Department Internal Affairs Division. 

In 2018 62% of use-of-force cases were resolved using Body Camera video exclusively. The 

remaining 38 %were deemed to be hybrid investigations meaning that a combination of Body 

Camera Video and traditional methods were required to resolve the incident.  

Cost Calculations 

• Traditional Investigations Cost = Number of Investigations * $7,460  

• BWC Investigation Cost – Number of Investigations * $2,945.80 

• Hybrid Investigation Cost = Number of Investigations * $4,116.00 

2019 projected totals based on 32 use of force incidents in the first quarter and a 38% Hybrid 

Investigation determination. 
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Table 4: Citizen Complaints: Number of Incidents and Costs 

Year Traditional Investigation BWC Investigation Hybrid Investigation Cost 
2017 163 0 0 $1,215,980.00 
2018 0 93 45 $459,179.40 
2019 0 72 36 $350,273.60 
2018 Cost Reduction: $756,800.60 (62%) 
2019 Projected Cost Reduction: $108,905.80 (24%) 
 

Note: Data Provided by City of Richmond Police Department Internal Affairs Division. 

In 2018 67% of Citizen Complaints were resolved using Body Camera video exclusively. The 

remaining 33 %were deemed to be hybrid investigations meaning that a combination of Body 

Camera Video and traditional methods were required to resolve the incident.  

Cost Calculations 

• Traditional Investigations Cost = Number of Investigations * $7460  

• BWC Investigation Cost – Number of Investigations * $2,945.80 

• Hybrid Investigation Cost = Number of Investigations * $4,116.00 

2019 projected totals based on 27 Citizen Complaints in the first quarter and a 33% Hybrid 

Investigation determination. 
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Figures 

 

Figure 1: Principal reasons given for non-adoption of Body Worn Cameras (Hyland, 

2016) Chart Created Using Tableau. 
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Figure 2. Citizen Complaints and Use-of-Force Incidents per year. 

Note: 2017- Year Prior to the Introduction of Body Worn Cameras 

2018- First Year of Body worn Cameras 

2019- Totals Projected based on 1st quarter data. 

Chart created using Tableau. 
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Figure 3.  Storage Required for Body Worn Camera Video by Month (Measured in Terabytes) 

Chart created using Tableau. 
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Note: 65% of RPD Body Camera Videos generated in 2018 were marked as evidentiary (City of 

Richmond (VA) Police Department, 2018) 

Chart created using Tableau. 
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Figure 5.  Body Worn Camera System Diagram 
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Appendix A 

Body Worn Camera Department Wide Implementation Project Plan 

The project plan including Gantt chart represents the actions required for the Department wide 

deployment of Body Worn Cameras for the Richmond (VA) Police Department, should 

department leadership decide to fully embrace this technology. The plan assumes that further 

procurement of Body Cameras will be required as the equipment purchased for the pilot phase of 

the program was based on a limited term contract. 
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Appendix B 

Body Worn Camera Storage  

The Following figures show the total and average number of Body Worn Camera Videos taken 

by the Richmond (VA) Police Department during 2018 broken down in monthly increments. In 

addition, the total and average number of hours of video captured is displayed as well as the total 

amount of storage required to house the video. Finally, the amount of storage required for video 

deemed evidentiary is displayed. Sixty Five Percent (65%) of all BWC video captured in 2018 

was deemed evidentiary by the department, and required storage longer than the prescribed seven 

days for non-evidentiary video (City of Richmond (VA) Police Department, 2018). 
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Appendix B (Continued) 

Body Worn Camera Storage  

 

Note: All charts created using Tableau. 
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Appendix C 

Value Proposition Canvas 

The following figures display the Value Proposition Canvases of Body Worn Camera 

Technology for both the Richmond (VA) Police Department as well as the greater Richmond 

Community.  

 

Note: Value Proposition Canvas provided by Strategyzer 

Obtained From https://www.strategyzer.com/ 
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Appendix C (Continued) 

Value Proposition Canvas 

 

Note: Value Proposition Canvas provided by Strategyzer 

Obtained From https://www.strategyzer.com/ 
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