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Abstract

Objectives To assess the effects of BWCs on prosecutorial and court-related charge
outcomes across multiple crime types, including domestic violence charges, crimes
committed against police officers, and drug/alcohol charges.

Methods A cluster-randomized controlled trial with 22 spatiotemporal police units assigned
to BWCs and 17 assigned to control conditions. Data from the State Attorney’s Office were
used to track convictions, adjudication withheld dispositions, and declined prosecutions for
both experimental and control charges. A series of multilevel logistic and negative binomial
regression models were used to estimate the effect of BWC footage on charge outcomes.
Outcomes BWCs led to a significantly higher proportion of crimes against police
officers resulting in convictions or adjudication withheld outcomes, and a significantly
higher proportion of domestic violence charges resulting in convictions alone, compared
to control charges. However, after the clustering effect was taken into account, only the
effect of BWCs on crimes against police officers remained statistically significant.
Conclusion These early results suggest that BWCs have significant evidentiary
value that varies by crime type. BWCs may be best suited to capture evidence

< Barak Ariel
ba285@cam.ac.uk

Kevin Petersen
kpeter4 @ gmu.edu

Department of Criminology, Law and Society, George Mason University, Fairfax,
VA 22030, USA

2 Miami Beach Police Department, Miami, FL 33139, USA
3 Miami Beach, Florida, USA
Institute of Criminology, University of Cambridge, Cambridge CB3 9DA, UK

Institute of Criminology, Faculty of Law, The Hebrew University of Jerusalem, Mt Scopus,
Jerusalem, Israel

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s11292-021-09479-6&domain=pdf
http://orcid.org/0000-0002-6912-2546
mailto:ba285@cam.ac.uk

K. Petersen et al.

of crimes committed against police officers and potentially in domestic violence
offenses as well.

Keywords Body-worn camera - Police - Prosecution - Adjudication withheld - Conviction -
Criminal justice

Introduction

Largely prompted by highly publicized police shootings in the USA, body-worn cameras
(BWC) have become one of “the most rapidly diffusing and costly technologies recently
adopted by policing agencies” (Lum et al., 2020, p. 3). Law enforcement agencies around
the globe have increasingly turned to BWCs to increase perceptions of accountability and
transparency (Coudert et al., 2015; Hyland, 2018; Taylor, 2016), and billions of dollars in
revenue have been, and continue to be, spent on BWC implementation (Friedman, 2015;
Goodison et al., 2018). In response, research on the effects of BWCs has increased
significantly in recent years. However, such research has primarily concentrated on a small
set of outcomes, with particular focus on the effect of BWCs on use-of-force incidents and
citizen complaints (see Ariel et al., 2015; Ariel et al., 2017; Jennings et al., 2015; Lum et al.,
2019; Lum et al., 2020; Maskaly et al., 2017; White & Malm, 2020).

As researchers continue to focus on the impacts of BWCs on police-citizen encoun-
ters, decidedly less attention has been given to the evidentiary value of BWC footage
(see Lum et al., 2019). Through video capture of the behavior, statements, and/or
demeanor of suspects and victims, BWCs may produce evidence that leads to improved
case processing and outcomes for both victims and offenders (see Fan, 2017; Goodall,
2007; White, 2014). Stated differently, BWCs have the potential to both “implicate and
exonerate” (White et al., 2019, p. 9), and yet despite this potential, few studies have
examined the effect of BWCs on the prosecution and courts (see Lum et al., 2019; see
more recently Williams et al., 2021), with even fewer published experimental assess-
ments. Given that US State courts handle upwards of 15 million criminal cases each
year (Court Statistics Project, 2020) and the adoption of BWCs continues to grow,
understanding the impact of BWC footage on case outcomes is increasingly important.
The current study adds to this limited body of research by analyzing court outcomes
across various crime types following a 6-month cluster-randomized trial of BWCs in
Miami Beach, Florida (within 12 months after the completion of the experiment).

Background

The potential for BWCs to provide evidence for case processing has been cited by
researchers and practitioners since the early stages of the BWC movement (see
Goodall, 2007; Merola et al., 2016; White, 2014). To date, however, research on the
impacts of BWCs on court-related outcomes has been limited and inconclusive. Using
experimental and quasi-experimental designs, respectively, Owens et al. (2014) and
Morrow et al. (2016) found that domestic violence incidents attended by officers wearing
BWCs were associated with increased criminal justice outcomes such as charges filed,
prosecutions, plea agreements, and guilty verdicts, relative to comparison cases (see also
Ellis et al., 2015). In a small-scale pilot study, Goodall (2007) noted increases in the
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proportion of criminal incidents leading to arrest following BWC implementation, and
ODS Consulting (2011) found that criminal cases in a BWC pilot jurisdiction were more
likely to be disposed of via early guilty plea when BWC video was used.

Yet, several methodologically rigorous studies have failed to find any effect of BWCs
on court outcomes. Tracking the dispositions of misdemeanor drug and alcohol cases
following a randomized controlled trial (RCT) in Tempe (AZ), White et al. (2019) noted
no significant differences in guilty outcomes between BWC cases and control cases.
Similarly, Yokum et al. (2017) found no significant differences in charges prosecuted,
guilty pleas, or guilty verdicts between aggregate BWC cases and control cases follow-
ing a RCT implemented with the Washington (DC) Metropolitan Police Department.
However, Yokum et al. were unable to analyze incidents where the initial charge was
amended by prosecutors. Additionally, Ariel et al. (2019) have noted spillover concerns
when causal inferences are made from tests that suffer from treatment contamination or
situations in which BWC officers are present at control incidents.

One potential explanation for these inconsistent results is that the effect of BWC
video on court outcomes varies significantly by crime type. In domestic violence cases,
for instance, BWC footage might better capture victim statements and visible injury
(Morrow et al., 2016; Westera & Powell, 2017), while in drug/alcohol cases, such
footage might better capture the actions and demeanor of the suspect (see Groff et al.,
2018; White et al., 2019), when compared to written reports or officer testimony alone.
Other types of cases, such as crimes committed against police officers (i.e., assault and/
or battery of an officer, resisting arrest, etc.), may also benefit from the presence of
BWoCs, particularly if these offenses occur in direct view of the camera and thus
provide an opportunity for the crime to be captured on video. Indeed, both qualitative
and quantitative evidence suggests that the likelihood that prosecutors will view BWC
video prior to charging decisions varies by crime type, with domestic violence,
drug/alcohol, and battery of police officer/resisting arrest charges among the most
frequently viewed offense categories (see Groff et al., 2018). To date, however, there
has been no intra-jurisdictional comparison of court outcomes across these crime types,
making it difficult to determine whether the inconsistency seen in prior research is
influenced by crime type. Furthermore, existing studies have not yet assessed the
impact of BWCs on the prosecution of crimes committed against police officers.

Our objective in this study was to examine whether BWCs affect the likelihood that a
criminal charge will result in various forms of guilty outcomes, formal convictions, and
declined prosecutions. The data (N = 2,605) come from a 6-month randomized con-
trolled trial implemented in partnership with the Miami Beach Police Department
(MBPD) and the Bureau of Justice Assistance’s Smart Policing Initiative (SPI) program
conducted from January to June 2017. Given that prior BWC experiments have suffered
from issues related to treatment contamination, such that treatment and control officers
often respond to the same incidents (see Ariel et al., 2019), the current study attempts to
limit this possibility by employing a cluster-randomized design in which discrete
spatiotemporal units (i.e., geographic and temporal shifts) were randomly assigned to
treatment (BWC) and control (no BWC) conditions. A partnership with the State
Attorney’s Office provided unique access to court processing information on experi-
mental and control offenses. Our inferences and outcomes were concentrated at both the
cluster and charge level, with specific focus on domestic violence charges, drug/alcohol
charges, and crimes committed against police officers (e.g., assault or battery of a police
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officer, resisting arrest) as these cases are most likely to be affected by the presence of a
camera. To our knowledge, this is the first test of the impact of BWCs on court outcomes
across multiple crime types within the same jurisdiction. By comparing these outcomes
within the same setting, we hope to provide stronger inferences regarding the potential
for BWC evidence to vary in utility across crime types. Results of these analyses may
have important implications for BWC policy at both the police and prosecutorial level.

Study site

Miami Beach spans an area of 7.63 square miles on the east coast of Florida. During
2017 (the year of the study period), Miami Beach had a residential population of
approximately 91,000 people and was the 26th largest city in Florida." The residential
population is over 50% Hispanic and 30% White, with a median income of roughly
$54,000, and a 14% poverty rate (US Census Bureau, 2021a; US Census Bureau,
2021b). Crime in Miami Beach is traditionally driven by an abundance of tourism,
nightlife, and subsequent drug use/distribution, with over 8,000 index crimes per
100,000 population in 2019 (see Florida Department of Law Enforcement, 2019;
Kurtz et al., 2009). The city is separated into four main squad areas corresponding to
the north, central, south, and entertainment districts of the city. The north district
encompasses the northernmost section of the city between 63rd street and 87th terrace.
This area is mostly residential with a higher poverty rate than the rest of the city. The
middle district extends from approximately 17th to 63rd street and is considered a
wealthier residential area. The south district stretches from between 16th and 17th street
in the north to the southern tip of the peninsula. This area contains most of the bars,
clubs, and nightlife that the city is known for. Accordingly, the entertainment district
lies within the south district, representing an area approximately two blocks wide and
extending from 16th street in the north to Sth street in the south (Askew, 2021).

Experimental design

Thirty-nine police spatiotemporal units were randomly assigned to either treatment
(BWCs) or control (no BWCs) conditions for a 6-month intervention period lasting
from January 1, 2017, to June 11, 2017. Unlike previous experiments that have used
police shifts (Ariel et al., 2015; Ariel et al., 2020), officers (Yokum et al., 2017), or
spatial hotspots (Ariel, 2016), here we used a combination of time and space and
officers. That is, geographic squad areas (N = 10) were combined with both specific
shifts and specific days to form spatiotemporal units that were then randomly assigned
to treatment or control. Thus, treatment and control units operated within the same
geographic areas but did not operate simultaneously. Those assigned to the same area
were assigned on different days or times, while those assigned during the same days
and times were assigned to different areas. All general patrol locations/units were
included in the study, with the exception of some specialty units (e.g., gang suppres-
sion, undercover, canine unit). Included squad areas comprised the south, middle,
north, and entertainment sectors of the city, in addition to several smaller patrol beats

! Due to the consistent influx of tourism, however, the true population of Miami Beach at any given time far
exceeds that of the residential population.
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within these areas. The day and shift components of the experiment involved sets of
three successive days (e.g., Friday, Saturday, Sunday; Monday, Tuesday, Wednesday;
Tuesday, Wednesday, Thursday) and separate shift assignments (day, afternoon, and
midnights shifts). A full randomization table can be found in the Supplementary
Materials.

At the moment of random assignment, the location, day, and shift were inseparable,
representing a 3-way interaction. This interaction was natural to the MBPD’s normal
course of operations. Every 6 months, the MBPD shuffles the assignment of police
officers into area/day/shift combinations in a process colloquially referred to as the
“shift bid.” Some officers stay in the same cluster over time while others rotate;
however, the spatiotemporal units remain consistent throughout the 6-month period.
Thus, during the experimental period, these units were mutually exclusive, such that no
officer assigned to a BWC condition was also assigned to a control condition. Officers
were required to be in their assigned geographic areas on the assigned days and times
each week for the entirety of the intervention period.

In line with Campbell and Stanley’s (1963; see also Ariel et al., 2022) recommen-
dations, cluster randomization was chosen as to avoid treatment contamination and
violation of the stable unit treatment value assumption (SUTVA) that may occur when
BWC officers and control officers respond to the same incident (see Ariel et al., 2019;
Rosenbaum, 2007). In other words, by randomly assigning BWCs to all police officers
operating within the same geographic area, on the same days, and for the same shift, the
potential for interaction between treatment and control groups should be limited. The
population of spatiotemporal units in Miami Beach averaged roughly 5 officers (M =
5.13) and 1,066 calls for service (M = 1,065.74) per cluster (Supplementary Materials).

Randomization of squad area/day/shift combinations was conducted with a simple
random assignment generator, such that each unit had an equal chance of receiving
treatment or control. This procedure resulted in 22 experimental clusters and 17 control
clusters, with all officers in the experimental clusters being assigned BWCs and no
officers in control clusters being assigned BWCs. BWCs were positioned on officers’
uniforms, and officers had no discretion about when and how to use the BWCs, with a
blanket policy of activation in all police-public engagements. Officers were instructed
to activate their BWCs at the beginning of each call and to then categorize the call after
completion. At the end of each shift, officers then uploaded any video that they
captured when docking their BWC.

Treatment conditions were most common on Mondays, Tuesdays, and Wednesdays
(24% of experimental units), while control conditions were most common on Sundays,
Mondays, and Tuesdays (29% of control units). Additionally, experimental shifts were
most commonly day shifts (38% of shifts), and control shifts were most commonly
afternoon shifts (35% of shifts); however, there were no significant dependencies
between experimental condition and day of the week (x2(6) = 3.80, p = 0.70) or shift
assignment (x2(3) = 3.67, p = 0.95). Experimental and control groups also experienced
similar levels of calls for service (CFS), with 20,949 total CFS in clusters with BWC
assignment and 20,615 CFS in clusters without BWC assignment. However, squad
areas without BWC assignment did experience higher average CFS (M = 1,212.65; SD
= 594.46) than squad areas with BWC assignment (M = 952.23; SD = 673.94) over the
course of the study. The baseline comparability of the treatment and control clusters is
shown in Table 1.
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Table. 1 Treatment and control cluster baseline characteristics

Control Treatment
N of clusters 17 22
N of officers 97 103
All calls for service (CFS) 20,615 20,949

Mean per cluster (SD)
CFS—victim-initiated
Mean per cluster (SD)
CFS—police-initiated
Mean per cluster (SD)

1,212.65 (594.46)
13,577

798.65 (466.20)
7,036

413.88 (218.99)

952.23 (673.94)
12,269

557.68 (469.67)
8,678

394.45 (282.61)

Study population and eligibility criteria

The study population consisted of arrests initiated by police officers (proactively or
reactively) and then sent to the local Florida prosecutor’s office for review. Given our
interest in assessing the evidentiary impact of BWCs on individual charge-level
outcomes, with “charge” referring to an individual arrest/allegation, eligible clusters
were required to have produced at least one criminal charge that was sent to the State
Attorney’s Office for prosecution and was disposed of during our follow-up period.
This resulted in the exclusion of one experimental cluster which produced no prose-
cuted cases with recorded dispositions, leaving 38 remaining clusters available for
analysis (21 treatments and 17 controls).”

Individual charge data were provided by the State Attorney’s Office, who prosecutes
all cases in Miami-Dade County, in partnership with the MBPD. This allowed us to
capture information on incidents that occurred during the study period. Due to the small
overall population size of clusters, cluster sample sizes were unequal, and in total, there
were 2,779 (M = 73.13; SD = 71.19 per cluster) charges that occurred across the 38
clusters, with 1,568 (M = 74.66; SD =74.61 per cluster) charges associated with BWC
footage and 1,211 (M = 71.24; SD = 68.96 per cluster) charges not associated with
BWC footage.

For charges to be considered eligible for analysis, however, we required information
on the arrest or filing charge description, the cluster that the incident originated from,
whether the incident was attended by an officer wearing a BWC, and the final charge
disposition. This led to the exclusion of 174 charges that were either missing arrest or
filing information, were transferred to another court, resulted in a fugitive warrant,
became consolidated with other cases, or resulted in a civil motion. Thus, there were
1,452 (M = 69.14; SD = 69.53 per cluster) BWC charges considered valid for analysis
and 1,153 (M = 67.82; SD = 65.40 per cluster) control charges considered valid for
analysis, resulting in a total valid sample size of 2,605 charges (M = 68.55; SD = 66.81
per cluster). Within this final sample, 54% of charges in experimental clusters were
classified as misdemeanors, 44% were classified as felonies, and 2% were juvenile

% The spatiotemporal unit that was excluded consisted of a day shift on Saturdays, Sundays, and Mondays
within a smaller, lower crime, area of the city that was patrolled by only one officer.
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offenses. This did not significantly differ from control clusters, where 52% of charges
were classified as misdemeanors, 46% were classified as felonies, and 2% were
juvenile offenses (x%(2) = 2.01, p = 0.37).> The CONSORT diagram in Figure 1
provides a detailed overview of the allocation, inclusion, follow-up, and analysis
stages useful for understanding the flow of charges and the rationale for excluding
certain observations.*

Dependent and independent variables

Several court-related outcome measures were employed to examine the evidentiary
value of BWCs. Of primary importance is the causal inference between the presence of
BWC footage at the charge-level and various guilty and not guilty outcomes. However,
as separate outcomes, we also isolated formal convictions and charges that the State
Attorney’s Office declined to prosecute, which are likely to contain a separate set of
causal mechanisms that affect decision-making processes.

Convictions + adjudication withheld We chose to aggregate convictions and adjudica-
tion withheld outcomes to represent the total sample of charges that involved enough
evidence to find the defendant guilty. “Adjudication withheld” (Chiricos et al., 2007, p.
547) is a disposition in which evidence is deemed sufficient for a finding of guilt but
where a formal conviction is deferred, often to provide the defendant with an oppor-
tunity to complete some court-imposed mandate such as probation (Hayes-Smith &
Hayes-Smith, 2009; Spohn et al., 1998). Convictions, however, include the formal
finding of guilt through any means (e.g., jury trials, bench trials, and plea bargains).” It
is important to note that these outcomes are unique and have meaningful differences
which should not be ignored. Given our focus on the potential for BWCs to produce
evidence, however, the combination of these measures was intended to increase
statistical power while still isolating cases in which evidence was deemed sufficient
for a finding of guilty.®

3 While our analyses were focused on the charge-level rather than the defendant or case-level, randomization
appeared to be effective in equating the experimental and control groups on a number of factors known to
influence court outcomes. The average number of charges per case was 1.67 (SD = 1.35) in control clusters
and 1.67 (SD = 1.15) in experimental clusters, #1560) = 0.09, p = 0.93. The average age of defendants in each
case was 32.57 years (SD = 11.69) in control clusters and 32.95 years (SD = 11.32) in experimental clusters,
#(1560) = —0.65, p = 0.52. Additionally, 85.3% of the charges in control clusters were associated with male
defendants and 87.1% of charges in experimental clusters were associated with male defendants, x2(1) = 1.45,
p = 0.23. It should be noted, however, that there was a significantly higher proportion of charges associated
with Black defendants in experimental clusters than control clusters (52.8% vs. 48.5%), x(1) = 4.69, p = 0.03.
“ The basic template for the CONSORT diagram can be found at http:/www.consort-statement.org/consort-
statement/flow-diagram

> We were often unable to identify the adjudicatory method through which charges were disposed of within
the data and cannot say what proportion of convictions or adjudication withheld outcomes were reached via
plea agreement, bench trial, jury trial, etc.

® As an illustrative example, we conducted sensitivity power analyses for independent proportions using
G*Power 3 (see Faul et al., 2007). Results suggested that to maintain a power level of 0.8 across all outcomes
with an alpha level of 0.05 and a two-tailed test, the necessary effect sizes ranged from / = 0.13 to / = 0.65 for
convictions alone, /2 = 0.13 to /4 = 0.62 for adjudication withheld outcomes alone, and # = 0.13 to 4 = 0.61 for
adjudication withheld outcomes and convictions combined. Thus, combining these measures allowed for
slight reductions in the effect sizes necessary to identify treatment effects while remaining theoretically
consistent with the purposes of our study.
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[ Enroliment ] Eligible Clusters (N = 39)

Excluded (n =0)

| Randomized (n = 39) |

'

Y | Allocation v
Allocated to intervention (n = 22) Allocated to control group (n = 17)
+ Received allocated intervention (n = 22) + Did not receive allocated intervention (n = 17)

+ Did not receive allocated intervention (n = 0)

A k Follow-Up v

Clusters lost to follow-up (n = 0) Clusters lost to follow-up (n = 0)
Total charges observed (n = 1568) Total charges observed (n = 1211)
v l Analysis ] v
Clusters analyzed (n = 21) Clusters analysed (n = 17)
+ Excluded from analysis (n = 1) + Excluded from analysis (n = 0)
+ 1 cluster with no charges Charges analyzed (n = 1153)
Cases analyzed (n = 1452) + Charges excluded from analysis (n = 58)
+ Charges excluded from analysis (n = 116) + 58 charges resulting in transfer, fugitive
warrant, consolidation, or civil motion
# 4 charges with missing information
+ 112 charges resulting in transfer, fugitive
warrant. consolidation. or civil motion

Figure 1. CONSORT diagram for BWC cluster and case

This aggregate measure was operationalized as a dichotomous variable (1/0)
contrasted against the outcomes of all other prosecutions that did not result in a guilty
disposition, which included acquittals, dismissals, and charges that were nolle prossed
(charges dropped by the prosecution).” In total, 55.2% (n = 433) of charges with
sufficient evidence for a finding of guilt were classified as adjudication withheld, and
approximately 95% (n = 1,075) of the remaining charges were nolle prossed.

Convictions Given that the label of a formal conviction often creates a host of conse-
quences related to voting, employment, and housing rights (see Hoskins, 2018), we
also separated convictions from adjudication withheld outcomes as an additional sub-
analysis. Thus, convictions are a subset of our combined measure. In this instance,
however, they represent a dichotomous variable that is contrasted against the outcomes
of all other prosecuted charges rather than acquittals, dismissals, and nolle pros

7 Charges in which no action was taken by prosecutors were not included in this variable and were instead
treated as a distinct outcome.
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outcomes alone. In other words, we were interested in whether BWC charges were
more or less likely to result in formal convictions as opposed to any other outcome
(including adjudication withheld) once the State Attorney’s Office decided to prose-
cute, so we could estimate the effect of BWC footage in such cases.

No action cases Our data contained information on incidents where no action was
taken by the State Attorney’s Office. These are arrests in which prosecution was
declined, and given prior research suggesting that BWC footage may be an important
predictor of prosecutors’ filing decisions (see Groff et al., 2018), these charges were
analyzed separately as a discrete outcome (i.e., charges filed vs. not filed).

Operationalization of crime type Outcome measures were examined for the full sample
of charges, as well as separately for domestic violence charges, drug/alcohol charges,
and crimes against police officers, given the stronger theoretical potential for BWC
footage to be salient for these offenses. While domestic violence incidents could be
identified directly, drug/alcohol charges and crimes against police officers are compos-
ite measures combining multiple charge descriptions. Drug/alcohol charges include
various forms of intoxication, possession, and distribution/manufacturing, while crimes
against police officers include assault and/or battery of a law enforcement officer and
multiple forms of resisting arrest. In total, approximately 80% (n = 719) of drug/alcohol
charges involved possession of drugs, and approximately 82% (n = 272) of crimes
committed against police officers were classified as resisting arrest.

Presence of BWC The independent variable of interest is whether the criminal incident/
arrest sent to the State Attorney’s Office for review was initiated by a responding
officer who was wearing a BWC. More specifically, this is a measure of whether the
incident occurred in a location and time where all patrol officers were assigned BWCs.
It is possible that treatment incidents could have spilled over into control areas (or vice
versa); however, a fidelity check indicated that all incidents considered valid for
analysis were initiated by officers in the correct experimental condition. In total, all
experimental incidents were attributable to 84% (n = 87) of BWC officers, and all
control incidents were attributable to 76% (n = 74) of control officers.

Aurrests in this context could be also considered either proactive or reactive. That is,
an arrest could have been made during or shortly after a call took place, or alternatively,
at a later point in time if there was a delay in reporting or an investigation was needed.
Naturally, the more time that elapses between an incident and a police response, the less
opportunity BWCs may have to capture material evidence of the crime. In total,
approximately 96% of aggregate arrests, 95% of domestic violence arrests, 99% of
drug/alcohol arrests, and 98% of arrests for crimes committed against police officers
occurred on the same date as the offense. Additionally, the majority (53%) of eligible
BWC charges began as officer initiated CFS. Taken together these results suggest that
officers were in close spatial and temporal proximity to the offenses represented in our
analyses.

Despite this, it should be noted that our independent variable is not a direct measure
of whether a BWC produced meaningful evidence or whether the resulting footage was
formally or informally used by the State Attorney’s Office during filing decisions,
criminal hearings, trials, plea negotiations, or other judicial processes (addressing this
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question requires a critical review of the footage itself, which was outside the scope of
this study, and would provide data on the treatment arm of the experiment only).
Across the full sample, 55.7% (n = 1,452) of charges were initiated by an officer
wearing a BWC, and 44.3% (n = 1,153) of charges were not. Bivariate frequencies and
cross tabulations between our dependent and independent variables can be seen in
Table 2.

Statistical methods
We first examined whether there were statistically significant differences in the bivar-
iate frequencies for each outcome measure between BWC charges and control charges

(Table 2). Multilevel logistic regression analyses were then used to estimate the effect
of BWC video on charge outcomes while accounting for the cluster-level variance (i.e.,

Table. 2 Bivariate frequencies and proportions

Control Treatment p-value

All charges (N = 2,605)

Conviction + adj. withheld 361 (41.7%) 423 (40.3%) 0.535
Acquittal, dismissal, and nolle pros 505 (58.3%) 627 (59.7%) 0.535
Conviction 153 (17.7%) 198 (18.9%) 0.503
No action 287 (24.9%) 402 (27.7%) 0.108
Domestic violence (N = 138)

Conviction + adj. withheld 4 (8.5%) 6 (14.6%) 0.504
Acquittal, dismissal, and nolle pros 43 (91.5%) 35 (85.4%) 0.504
Conviction 1 (2.1%) 6 (14.6%) 0.047*
No action 21 (30.9%) 29 (41.4%) 0.198
Crimes against officers (N = 331)

Conviction + adj. withheld 34 (29.8%) 63 (44.1%) 0.019*
Acquittal, dismissal, and nolle pros 80 (70.2%) 80 (55.9%) 0.019*
Conviction 20 (17.5%) 29 (20.3%) 0.579
No action 23 (16.8%) 51 (26.3%) 0.041%*
Drugs/alcohol (N = 899)

Conviction + adj. withheld 122 (45.9%) 160 (39%) 0.078*+
Acquittal, dismissal, and nolle pros 144 (54.1%) 250 (61%) 0.078*+
Conviction 48 (18%) 61 (14.9%) 0.274
No action 88 (24.9%) 135 (24.8%) 0.976

Notes: Parentheses reflect column percentages based on binary variable groupings. No action charges are
compared against all charges in which action was taken. Conviction and adjudication withheld outcomes are
compared against acquittal, dismissal, and nolle pros outcomes (and vice versa). Proportions do not sum to
100% as outcomes are not mutually exclusive. Due to low expected cell counts, Fisher’s exact tests were used
for domestic violence convictions and adjudication withheld outcomes; all other p-values reflect x? statistics
estimated from independent samples proportion tests

Abbreviations: +p<.10, *p<.05
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the variance attributable to the spatiotemporal unit).® Before estimating these models,
we conducted likelihood ratio tests to confirm that there was significant variation in
court outcomes across experimental clusters. To do so, we compared the log-likelihood
of our unconditional multilevel models to those of standard logistic regression models
containing no covariates.” Our independent variable representing the presence/absence
of a BWC was then added to these models as a fixed effect, while squad area remained
as a random effect (varying intercept). The final specification of our multilevel models
is represented by the following two-level equation (see Johnson, 2010):

1y = Boj + B1BWC;;

Boj = Yoo + Ho;

Here 7); represents the log odds of a given court outcome, (3, is the intercept for each
squad area/day/shift combination (which is our unit of assignment), and [3; represents
the fixed effect regression coefficient for BWCs. At the second level of the equation,
the cluster-level intercepts () are comprised of both the overall intercept across
clusters (7o) and the random variance of the intercepts for each cluster (). This
model became our primary analytical approach; however, due to the low overall
incidence of domestic violence convictions, we analyzed this outcome using a negative
binomial regression model.'® In other words, for this outcome, we compared the count
of domestic violence convictions between experimental and control area/day/shift
combinations. As such, this effect was analyzed at the cluster level, and therefore,
the results pertain only to the clusters as opposed to the individual charges. All analyses
were conducted in R statistical software, with multilevel models estimated using the
Ime4 (Bates et al., 2015) and /merTest packages (Kuznetsova et al., 2017).

For logistic regression models, odds ratios were used as measures of effect size (see
Chen et al., 2010), and the intraclass correlation coefficients (ICC) were calculated
using the latent variable approach (see Snijders & Bosker, 2012), which uses the
variance estimate of the standard logistic regression model as the level 1 error term.
For the negative binomial regression model (domestic violence convictions), the effect
size is represented by the incident rate ratio (see Wilson, 2021). While the unit of
analysis in this model is the cluster, an ICC value was calculated using the method

& Logistic regression models with cluster robust standard errors were also estimated. There were no substan-
tive differences between the results of the multilevel models and the models with robust standard errors.

® There were four outcomes that did not demonstrate significant variance across clusters. These outcomes were
convictions or adjudication withheld outcomes for crimes against officers (x2 = 0.88, p = 0.347), convictions
for crimes against officers (x2 = 0.081, p = 0.776), no action outcomes for domestic violence charges (x2 =
0.054, p = 0.816), and no action outcomes for drug/alcohol cases (x? = 3.17, p = 0.075). Nonetheless, we still
chose to report the results for these outcomes using multilevel models, both to remain consistent with the
design of the experiment and to increase reporting homogeneity across outcomes. Additionally, standard
logistic regression models were estimated for these outcomes and indicated no substantive differences from
our multilevel models.

19 A likelihood ratio test for overdispersion indicated that a negative binomial model should be used by
rejecting the null hypothesis that the Poisson model was not overdispersed (x2 = 24.29, df = 1, p < .001).
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described by Tseloni and Pease (2003), which divides the random effects variance of an
unconditional mixed model by the sum of this variance and the dispersion parameter.
As we noted, our cluster sample sizes varied across crime types and statistical tests, as
not all clusters produced cases corresponding to each crime type. While there is debate
surrounding the number of clusters needed to produce unbiased estimates in a multi-
level model, research has suggested that this technique can be used with as few as 10
groups (see Bell et al., 2014; Raudenbush & Bryk, 2002), fewer than the minimum
number of clusters we included in a single analysis (n = 24).

Results

In total, 30.1% (n = 784) of charges resulted in conviction or adjudication withheld
outcomes, while 43.5% (n = 1,132) of charges resulted in acquittal, dismissal, or nolle
pros, and 26.4% (n = 689) of charges were declined prosecution. Additionally, only
13.5% (n = 351) of the total sample of charges resulted in a formal criminal conviction.
As can be seen in Table 2, when a BWC was present (as opposed to not present), a
significantly higher proportion of domestic violence charges resulted in a conviction
(14.6% vs. 2.1%, p = .047), even though the base rate for convictions in both treatment
and control groups was very low.

Crimes committed against police officers wearing BWCs also experienced a signif-
icantly higher proportion of combined conviction and adjudication withheld outcomes
than crimes committed against control officers (44.1% vs. 29.8%, p = .014). However,
crimes committed against officers wearing BWCs also resulted in no action disposi-
tions (i.e., declined prosecution) in a significantly higher proportion of cases than
crimes committed against control officers (26.3% vs. 16.8%, p = .041).

No other significant bivariate differences were found, though drug/alcohol charges
attended by control officers resulted in conviction or adjudication withheld outcomes at
a notably higher rate than drug/alcohol charges attended by BWC officers, based on a
.10 significance threshold (45.9% vs. 39%, p = .078).

Table 3 displays the effect estimates based on our multilevel logistic and negative
binomial regression models. No significant effects of BWC presence were found across
aggregate crime measures, domestic violence measures, or drug/alcohol measures.
However, after accounting for the cluster-level variance, crimes against police officers
were significantly more likely to result in conviction or adjudication withheld outcomes
when a BWC was present (3 = 0.66, p = 0.029, OR = 1.93, 95% CI [1.09, 3.76]).
Specifically, when prosecuted by the State Attorney’s Office, the odds of a conviction
or adjudication withheld outcome were 93% greater for charges in which a BWC was
present than for charges in which a BWC was not present.""

! In footnote 3 we cited evidence of a significant bivariate difference in the racial composition of BWC and
non-BWC defendants. As a sensitivity analysis, we added race (Black/White/Other) as a covariate to the
model predicting conviction or adjudication withheld outcomes for crimes against police officers. BWCs
remained a significant predictor of conviction or adjudication withheld outcomes in this model (OR = 1.95,
95% CI[1.07, 3.55], p = 0.03). Additionally, results remained statistically significant when controlling for the
race and age of the defendant, as well as the severity of the current charge (misdemeanor/felony) and the total
number of charges in each case (OR = 2.04, 95% CI [1.07, 3.89], p = 0.03).
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Table. 3 Effect estimates for BWC footage and court outcomes after accounting for cluster effects

Fixed effects: camera vs. no camera charges

Estimate SE  p-value OR/IRR [95% CI] N clusters Nobs. ICC
All charges
Conviction + adj. withheld —0.12 0.20 0.544  0.89 [0.60, 1.30] 3821 T,17C) 1916 0.055
Conviction 0.002 0.26 0.995 1.00 [0.61, 1.65] 3821 T,17C) 1916 0.093
No action 0.10 0.12 0.383 1.11[0.88, 1.40] 38(21T,17C) 2605 0.01
Domestic violence
Conviction + adj. withheld —0.54 1.56 0.727 0.58[0.03,12.25] 24 (13T,11C) 88 0.484
Conviction? 1.58 2.15 0462 4.86[0.07,327.13]> 38 (21 T,17C) 88 0.999
No action 0.5 04 021 1.65 [0.75, 3.62] 26 (15T, 11C) 138  0.015
Crimes against officers
Conviction + adj. withheld 0.66 0.3  0.029*% 1.93[1.07, 3.48] 32(17T,15C) 257  0.032
Conviction 0.21 0.36 0.558 1.23[0.61, 2.49] 32(17T,15C) 257 0016
No action 0.56 0.38 0.139  1.74 [0.83, 3.65] 33 (18T, 15C) 331 0.095
Drug/alcohol
Conviction + adj. withheld —0.24 0.24 0.307 0.78 [0.49, 1.25] 35(19T,16 C) 676 0.042
Conviction 0.002 0.39 0.996 1.00 [0.46, 2.16] 35(19T,16C) 676 0.132
No action —-0.13 0.23 0.579 0.88[0.56, 1.38] 35(19T,16C) 899  0.025

Notes: T and C denote the number of treatment and control clusters for each dependent variable

aNegative binomial regression model treating squad area/shift/day (i.e., spatiotemporal cluster) as the unit of
analysis

b Incident rate ratio
*p <.05

When considering the clustering effects, however, domestic violence convictions
and no action outcomes for crimes against police officers do not retain the significant
relationships seen in the bivariate analysis. Of note, all domestic violence convictions in
which a BWC was present occurred within the same experimental cluster. Likely as a
result of this, and the small domestic violence sample size, the ICC values for domestic
violence convictions and combined conviction and adjudication withheld outcomes are
very large. Given that nearly all of the total variance in these outcomes can be attributed
to the between-cluster variance, we are unable to suggest with confidence that there is
an effect of BWC footage on the outcomes of these charges.

Figure 2 further illustrates these findings by plotting the average marginal effects
from our regression models. Though domestic violence convictions appear to experi-
ence the largest effect, the confidence intervals for this prediction are considerable. In
contrast, the probability of a conviction or adjudication withheld outcome for crimes
against police officers remains positive and does not overlap with the no-effect line,
indicating that the presence of a camera in these cases significantly increases the
probability of this combined outcome measure.
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Drug/alcohol (no action) —d:—
Drug/alcohol (conviction) +
Drug/alcohol (convict + adj. withheld) —.—%—
Domestic violence (no action) :—.—
Domestic violence (conviction) ; L 4
Domestic violence (convict + adj. withheld) —.:—
Crimes against officer (no action) 1|—.—
Crimes against officer (conviction) —’:.—
Crimes against officer (convict + adj. withheld) :—.—
All crime (no action) -:.-
All crime (conviction) +
All crime (convict + adj. withheld) —.:—
-0.5 OfO 0.5 1.0
Average marginal effect (95% ClI)

Figure 2. Marginal effects of BWCs on court outcomes

Discussion and limitations

Following a 6-month cluster-randomized trial in Miami Beach (FLA), this study uses
12 months of follow-up data provided by the State Attorney’s Office to examine the
effect of BWCs on court outcomes across various types of criminal charges in a single
jurisdiction. Our results suggest that, for the prosecution of crimes against police
officers (assault/battery of an officer, resisting arrest), BWCs led to a 93% increase in
the odds of a conviction or adjudication withheld outcome relative to control charges.
Such a finding is likely not unexpected, as BWCs are in a unique position to capture the
characteristics of the offense in these situations given that these crimes are committed
against the camera wearer. However, this finding is interesting given that many BWC
proponents envisioned this technology leading to an increased likelihood of successful
prosecution for crimes committed by police officers rather than crimes committed
against police officers (see Mateescu et al., 2016; Smith, 2019). While we are unable
to identify any specific prosecutions of police officers in our data, future studies should
examine these cases and contrast them with the prosecution of crimes committed
against police officers.

Regarding crimes committed against police officers, we also note mixed evidence of
a higher proportion of BWC cases being declined prosecution. Such a finding, when
taken in light of the significantly greater odds of combined convictions and adjudica-
tion withheld outcomes for these charges, would seem to be consistent with the
proposition that BWCs can lead to fewer but stronger prosecutions (see Groff et al.,
2018; Grossmith et al., 2015; White et al., 2019). If true, this would suggest that BWCs
have the ability to provide objective evidence that is beneficial to all parties involved in
a criminal case. However, caution is urged when interpreting this effect, given that it
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did not remain significant after adjusting for the variance in declined prosecutions at the
cluster level.

Our findings concerning the effect of BWCs on domestic violence charges should
also be considered promising yet not definitive. There was a significantly higher
bivariate proportion of domestic violence charges in which a BWC was present that
resulted in a conviction, relative to control charges. However, the sample sizes were
small, and we could not separate the impact of the BWCs from the impact of the
spatiotemporal unit for this outcome. The bivariate analyses offer insight that suggests a
strong treatment effect for domestic violence charges that are otherwise difficult to
prosecute (Westera & Powell, 2017). On the other hand, we lacked sufficient statistical
power to identify this effect, given the limited base rates (Hinkle et al., 2013). More
research on these outcomes is needed, particularly with larger sample sizes and rigorous
methodologies.

Additionally, we failed to identify a significant impact of BWCs on the outcomes of
drug/alcohol charges. Such offenses often require police officers to identify subjective
signs of intoxication (see White et al., 2019) or may even involve allegations of
fabricated evidence (see Fan, 2017), thus providing theoretical rationale to believe that
BWCs would prove useful during prosecution. However, our statistically nonsignifi-
cant findings for these charges are consistent with those of White et al. (2019). It is
perhaps possible that BWCs can provide evidence of intoxication but not provide
evidence of drug/alcohol possession, or vice versa. One hypothesis may be that
intoxicated suspects are more likely to confront officers, as alcohol is linked to an
intensified perception of self-righteousness and false accusation of police officers’
wrongdoing (Denton & Krebs, 1990); however, we find no evidence for this claim.
While suspects may become more belligerent while intoxicated, BWCs do not seem to
affect these circumstances one way or another, and we were unable to make these
distinctions in our data. Future analyses should attempt to determine if the effects of
BWCs differ based on these more specified situations.

Additional caveats deserve attention in future research. First, we are unable to show
if and how BWC footage was viewed and used by prosecutors nor do we have an in-
depth understanding of the ways in which police investigators use BWC content to
support the case against defendants. While prior research suggests that, in the majority
of cases where a charge is filed, BWC footage will be viewed at some point during case
processing (Groff et al., 2018), the specific mechanisms that lead to these observed
effects are presently unknown. Future research in this area would benefit from mea-
sures of viewing and usage rates, as well as information regarding when and how BWC
footage is used throughout the court process, particularly across various offense types
(e.g., how BWC footage is actively used during plea negotiations, case preparation,
trials, motions to suppress, etc. and how this may vary by crime type.). Future RCTs
conducted in collaboration with local prosecutor’s offices should strive to capture some
of these measures to explore mediating factors within a randomized controlled frame-
work. This may allow researchers to examine what happens in-between BWC assign-
ment and the downstream effects that they observe.

Despite this limitation, however, it is often necessary to first establish that an
intervention may have a true effect in order to provide a basis for more specific analyses
on the mechanisms behind that effect. While we are unable to speak directly to what
transpired between the random assignment of BWCs and the effects that we observed,
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our methodological approach allows us to reasonably infer that the observed effect was
set in motion by the BWC assignment (see discussion in Weisburd, 2003). Addition-
ally, sensitivity analyses (see footnote 11) supported our main findings while holding
constant a number of demographic and case-level variables often thought to influence
court outcomes. Nonetheless, this “black box™ (Famega et al., 2017, p. 106) issue is not
uncommon in experimental criminology, where it is often not possible to explain the
factors that mediate the relationship between a treatment and an effect (Green et al.,
2010).

In addition, some outcomes were not statistically significant at the usual statistical
thresholds once the clustering effect was taken into account. As noted, this presents a
statistical power consideration; however, null findings for several outcome measures
(but not in others) do not necessarily indicate a lack of effect. For example, given that
BWC footage may benefit both the prosecution and defense, it is possible that these
effects cancel each other out in the aggregate. The discussion should then be about
targeting areas of law enforcement in which the intervention is the most likely to have
the strongest desirable effect. While we are presently unable to examine these possi-
bilities, future research should explore these underlying causal mechanisms to deter-
mine with more specificity the settings in which BWC footage impacts, or fails to
impact, court outcomes. Such research may benefit from being conducted at a more
individual level, perhaps using case studies or court observations to examine how often
(and the ways in which) BWCs benefit both the prosecution and the defense.

A related limitation is that we are currently unable to distinguish between outcomes
achieved via plea agreement and those achieved via trial verdict. While it has been well
documented that plea bargains account for over 95% of all convictions in state and
federal courts (Bureau of Justice Statistics, 2010, 2015), the impact of BWCs on
particular adjudicatory methods remains an important area for future research. Quali-
tative interviews with legal actors suggest that BWC footage may not only increase plea
negotiations at early processing stages (Todak et al., 2018), but may also play an
important role in cases that do progress to trial (see Gaub et al., 2020). Thus, we
encourage future research to explore the effect of BWC evidence on both the frequency
of certain adjudicatory processes and the outcomes of these processes with as much
specificity as possible. However, doing so may also require extended follow-up
periods. Our sample of charges represents only those that reached disposition during
a 12-month post-intervention period, and we are currently unable to determine how
many charges were still pending or whether the outcomes of these charges would differ
from those in our sample. Follow-up periods of multiple years may be needed,
particularly given the lengthy nature of case processing.

Finally, it is possible that the clusters of officers and the incidents they responded to
in our study differ from those that are typical in other areas, as Miami Beach is unlike
many other police jurisdictions (given its uber-active nighttime economy and large
transient population during holiday seasons). Given that our study took place in a single
city with limited sample sizes for several outcome measures, more research of this
nature is needed.
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Conclusions

Despite these limitations, the results of this study are not without important theoretical
and policy implications. The nonsignificant relationship between BWCs and aggregate
case outcomes coupled with the significant (albeit limited) effects found in the crime
type analyses suggests that the utility of BWC evidence is nuanced. In other words, the
effect of BWC footage on case outcomes may indeed be dependent on the nature of the
crime. From a theoretical perspective, this is only logical, as crimes that are often
characterized by delayed discovery or reporting (e.g., residential property theft or
burglary) are unlikely to benefit from the unique ability of BWCs to record events as
they unfold or in their immediate aftermath.

From a policy perspective, however, the implications are that both police and
prosecutors may be able to better utilize BWC footage if they are focused on the
specific situations in which footage is likely to be useful. Many have expressed concern
with the increased workload and time commitment that BWCs place on legal actors
(see Gaub et al., 2020; Groff et al., 2018; Merola et al., 2016; Todak et al., 2018).
Understanding the effect of BWC footage on court outcomes with greater specificity
given to crime types and adjudicatory processes may allow police to make more
informed decisions when tagging evidence and allow prosecutors to prioritize cases
when reviewing video. As the specificity of these findings increases, potential policy
options regarding video capture, tagging, and viewing can become increasingly evi-
dence based. Ultimately, such findings may help jurisdictions to better manage large
amounts of BWC footage while still using them to improve criminal justice outcomes.

Our strongest conclusion should therefore be that equipping frontline officers with
BWCs may cause variations in some criminal justice system outcomes, compared to a
policy of not equipping frontline officers with BWCs. However, the evidentiary effects
of BWCs appear to differ by offense type, and future research is needed to test the
generalizability of this claim and the mechanisms behind it. Ultimately, only through
understanding these effects can the adoption and implementation of BWCs be better
informed at a jurisdictional level.
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