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Abstract

Land banks across the United States are managing expanding vacant property
inventories. By maintaining vacant properties and engaging residents in the
process, land banks facilitate processes integral to building safe neighborhoods
and may play a role in violence prevention. Using generalized additive mixed
model regression, adjusted for spatial and temporal dependencies, we examined
whether land bank ownership and stewardship of vacant properties in Flint,
Michigan were associated with trends in serious, violent, and firearm-involved
crime, between 2015 and 2018. We tested for differences in trends in crime density
between properties owned by the Genesee County Land Bank Authority
(GCLBA; n=7151) and comparison properties not owned by the land bank
(n=6,245). In addition, we tested for differences in crime density trends between
vacant properties that received different levels of land bank stewardship,
including biannual mowing, GCLBA standard stewardship, and GCLBA-
sponsored community-engaged stewardship. We found that GCLBA ownership
was associated with net declines in densities of all types of crime and violence,
over time, relative to properties not owned by the GCLBA. When we
distinguished between levels of stewardship, we found that GCLBA stewardship,
both with and without community engagement, was associated with net declines
in serious and violent crime relative to comparison properties. Only community-
engaged GCLBA stewardship was associated with declines in firearm-involved
crime and firearm-involved crime with a youth victim over time, relative to
comparison properties. Land bank stewardship of vacant properties may be
protective against crime, violence, and youth victimization in legacy cities like
Flint, MI that experience high rates of vacant properties and violent crime.
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Highlights

» Land bank ownership of vacant properties is associated with declines in crime.

» Land banks steward vacant properties in their care in a variety of ways.

» Standard land bank stewardship was associated with declines in serious, violent
crime.

* Only community-engaged land bank stewardship was associated with declines
in firearm-involved crime.
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INTRODUCTION

Vacant and abandoned property expanded rapidly across
the United States following the Great Recession of 2007
and the subsequent housing crisis. The number of vacant
homes increased by more than 25% (from 9.5 to 12
million) nationwide from 2005 to 2010 (Heins &
Abdelazim, 2014; O'Keefe et al., 2020). In legacy cities
of the industrial north, the foreclosure crisis exacerbated
an existing problem of systemic vacancy (Center for
Community Progress, 2022b) that had resulted from
decades of manufacturing job and population loss,
diminished tax revenue, and subsequent economic and
physical decline (Dewar & Thomas, 2013). As inventories
of vacant homes grew, communities often used demoli-
tion to address the public health and safety hazards
associated  with  these  abandoned  residences
(Spelman, 1993; United States Department of the
Treasury, 2019). While the increase in abandoned homes
has stabilized somewhat in recent years (Mallach, 2018),
decades of local, state, and federal investments in
demolition created a large and increasing supply of
vacant lots (O'Keefe et al., 2020).

The physical condition of this vacant land has
important implications for community safety. When
vacant properties are left unmaintained, they increase
the risk of community violence (Branas et al., 2012;
Spelman, 1993). Untended vacant lots are often sites of
illegal dumping and overgrown weeds, which signal a
lack of social control and provide uninhabited space for
illegal activities with few witnesses (Garvin, Cannuscio,
et al., 2013). Deteriorated vacant properties diminish a
sense of safety and connectedness between neighbors and
reduce community capacity for deterring violence (Burt
et al., 2021; Garvin, Branas, et al., 2013). Notably, these
deteriorated property conditions are concentrated in
disinvested cities and disproportionately affect commu-
nities of color. Disinvestment in these settings has
included years of neglect, economic deprivation, and
racist policies (e.g., redlining, block-busting, racial
segregation), which have contributed to the cycle of
poverty, limited opportunities, and stress that are root
causes of interpersonal violence (Carter et al., 2017
Dewar & Jacoby et al., 2018; Dewar & Thomas, 2013;
Knopov et al., 2019).

Violence in the United States, and especially firearm-
related violence, has a disproportionate effect on Black
communities (Goldstick et al., 2022). Although firearm
homicide has had a steep, unprecedented increase over
the last decade for all populations (Goldstick et al., 2022;
Kegler et al., 2022; Rosenfeld & Lopez, 2020), Black
youth experience firearm homicide rates (31 per 100,000)
that are 17 times higher than those of White youth (1.8
per 100,000) (Web-based Injury Statistics Query and
Reporting System [WISQARS], 2019). Firearm-involved
homicides have been the leading cause of death for Black
youth for well over a decade (Centers for Disease
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Control and Prevention, 2019) and Black youth ac-
counted for 35% of all firearm-related deaths among
youth in 2019, despite making up only 2% of the
US population (WISQARS, 2019). Firearm violence
may also contribute to other racial health disparities, as
researchers have documented many negative health
sequelae (e.g., mental illness, addiction) of such expo-
sures across the lifespan (Carter et al., 2017; Gabarino
et al., 2002; Ranney et al., 2019; Rowhani-Rahbar
et al., 2015). Like vacancy, interpersonal gun violence
is concentrated in cities with histories of racist policies
and economic disinvestment that are at the root of racial
disparities in violence outcomes (Carter et al., 2017;
Jacoby et al.,, 2018; Knopov et al.,, 2019; Krieger
et al., 2017). Improving the physical condition of vacant
properties in these communities is one pathway to
reducing these disparities.

Whether vacant properties increase the risk of
interpersonal violence or are stabilized into well-
maintained urban green spaces that support community
health and well-being (Branas et al., 2018; South
et al., 2015) depends in large part on the effectiveness
of state property tax foreclosure processes (Dewar, 2009;
O'Keefe et al., 2021). Many communities operate with
dysfunctional delinquent property tax enforcement
systems, in which governments hold public auctions of
tax-foreclosed properties (Alexander, 2015; Heins &
Abdelazim, 2014). In communities with weak housing
markets with low demand, unsold properties often
remain in foreclosure for years, contributing to chronic
vacancy, lost tax revenue, and rapid physical deteriora-
tion (Heins & Abdelazim, 2014). Alternatively, these
properties may be purchased by absentee, speculative
buyers who have no intention of maintaining or
reinvesting in these properties (Alexander, 2015; Heins
& Abdelazim, 2014). These scenarios contribute to the
neighborhood deterioration that is associated with
community violence (Branas et al., 2012).

Land banks have been created to interrupt this cycle
in communities across the country, by acquiring tax-
foreclosed properties ahead of auction (or if they do not
sell at auction) and holding them tax-free until they can
find a responsible buyer (Alexander, 2015; Heins &
Abdelazim, 2014). Land banks are public entities with
unique governmental powers, created pursuant to state-
enabling legislation, that focus on converting problem
properties into productive use according to local
community goals (Center for Community Prog-
ress, 2022a). The special powers granted to land banks
differ from state to state, but most land banks have the
authority to (1) acquire tax-foreclosed property cost-
effectively; (2) extinguish liens and clear title; (3) hold
property tax-exempt; (4) generate and collect revenue
from delinquent property tax fees; and (5) flexibly sell
property to a responsible buyer or developer, driven not
by the highest price but by the outcome that most closely
aligns with community goals (Center for Community
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Progress, 2022a). Land banks in Michigan, where our
study takes place, hold all of these special powers.

Land Banks are most commonly found in legacy
cities, due to decades of economic decline, population
loss, and economic disinvestment in these communities
(Center for Community Progress, 2022b, 2023). In these
settings, land banks are frequently unable to find
responsible buyers for vacant properties, even at very
discounted costs. As a result, land banks often hold
vacant properties indefinitely, assuming responsibility for
demolishing deteriorated buildings, and maintaining the
resulting vacant lots (Center for Community Prog-
ress, 2022c; Heins & Abdelazim, 2014). In a national
survey of vacant land management organizations, over
92% of land banks reported mowing the vacant propert-
ies in their inventory (O'Keefe et al., 2020). Land banks
also frequently develop programs that involve residents
in helping them maintain the vacant property inventories
in their care (O'Keefe et al., 2020; Rupp et al., 2022).
Ninety-four percent of land banks offered at least one
method for residents to access their vacant properties for
community maintenance and reuse (e.g., deeds, license
agreements, short-term leases) (O'Keefe et al., 2020).
Around 20% operated a formal stewardship program
that engaged residents and community groups in
consistent mowing and trash removal (O'Keefe
et al., 2020).

Busy Streets Theory (BST)

BST provides a conceptual model for explaining how
the stewardship activities that land banks perform,
including property oversight, vacant lot maintenance,
and community engagement, may be effective violence
prevention strategies (Aiyer et al., 2015). BST posits
that by reducing disorder and responding to complaints
on vacant properties, land banks may have benefits for
crime prevention as these activities signal positive
ownership and social control (Aiyer et al., 2015; Cozens
& Love, 2015; Kubrin & Weitzer, 2003; Reynald, 2011).
Land bank-led efforts to remediate disordered vacant
properties may be particularly important for preventing
violence and firearm violence, as vacant, overgrown lots
provide hiding places for fircarms and often serve as
storefronts for drug dealing (Branas et al., 2018;
Garvin, Cannuscio, et al., 2013). A key aspect of BST
is the development of community empowerment
through creating opportunities for resident engagement
in vacant lot greening, community cleanups, and
neighborhood improvement projects. BST suggests that
these opportunities help generate neighborhood trust
and social capital, a sense of community, and collective
efficacy. Consequently, the positive effects of land
bank-led property maintenance may be enhanced when
land banks facilitate community engagement in their
work, as residents who collaborate to improve their

neighborhoods build social resources that can help deter
crime and violence (Alaimo et al.,, 2010; Heinze
et al., 2018; Rupp et al., 2020). Busy street processes
may be further enhanced when land banks support
community-engaged greening with tools, technical
assistance, and financial support (Aiyer et al., 2015;
Rupp et al., 2020). This organizational support may be
particularly critical for helping residents reclaim sys-
temically vacant and disinvested neighborhoods (Aiyer
et al., 2015).

The effects of land bank ownership on crime and
violence have not been explicitly studied. Yet, several
researchers have found that the types of vacant lot
remediation and greening that land banks can facilitate,
such as mowing, trash removal, landscaping, and
community reuse, are associated with reductions in crime
(Pizarro et al., 2020), violent crime (Branas et al., 2018;
Gonget al., 2022; Heinze et al., 2018; Kondo et al., 2016),
and firearm violence specifically (Branas et al., 2016).
Land banks also support community engagement in the
stewardship of vacant properties, which researchers have
found may augment the benefits of vacant property
greening for violent crime prevention (Gong et al., 2022;
Kondo et al., 2016). For example, Gong et al.
(2022) found greater reductions in violent crimes for
community-led compared to contractor-led greening of
vacant lots.

Despite the potential for land banks to catalyze
processes that are consistent with BST and that support
safe neighborhoods, we are not aware of any previous
research evaluating the relationship between land bank
ownership of vacant properties, different levels of land
bank stewardship, and serious interpersonal, violent, and
fircarm crime. Understanding the role of land banks in
ameliorating the harms of vacancy is critical as vacant
property inventories, particularly vacant lots, are ex-
panding across the nation, and land banks are the entities
managing the largest inventories of vacant properties in
the country (O'Keefe et al., 2020).

Current study

We conducted our study in Flint, Michigan, a legacy city
with among the highest rates of residential vacancy
(Sauter, 2019; US Census Bureau, 2021) and violent
crime in the United States (Federal Bureau of Investiga-
tion, 2019). Using a geocoded database of 13,396 vacant
properties in Flint, we conducted a longitudinal study on
the association between land bank ownership and violent
crime, and land bank stewardship and violent crime,
between 2015 and 2018 using generalized additive mixed
models (GAMMs).

We hypothesized that land bank-owned vacant
properties would demonstrate greater reductions in crime
and violence over time compared to vacant properties
not owned by the land bank. We further hypothesized
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that land bank-owned vacant properties that received
land bank-sponsored stewardship via community-
engaged mowing and maintenance would experience less
crime and violence than vacant properties that are
stewarded by the land bank without community partici-
pation, because community engagement may strengthen
neighborhood resources for deterring crime (Aiyer
et al., 2015; Alaimo et al., 2010; Rupp et al., 2020).

METHODS
Study context

The United States currently has 300 land banks across
the country and 49 in Michigan alone (Center for
Community Progress, 2023). This is due in part because
the State of Michigan has a robust legislation that
empowers state, county, and municipal level land banks
to acquire vacant properties not sold at tax auction.
Genesee County, located in Southeastern Michigan,
created the Genesee County Land Bank Authority
(GCLBA) to manage its vacant land. The GCLBA
currently owns over 14,000 residential, commercial, and
industrial properties across the county. This makes the
GCLBA the second largest land bank, by inventory, in
both Michigan and the United States (J. O'Keefe,
personal communication, May 24, 2023). The GCLBA
is also among the oldest and most well-established land
banks in the nation. It is known for being responsive to
community complaints about blight and other concerns
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on vacant property and for its robust community-
engaged stewardship programs (J. O'Keefe, personal
communication, May 24, 2023). The majority of the
GCLBA's property is located in the city of Flint, the
County seat, where this study takes place. Flint is a
legacy city that has experienced significant disinvestment
and economic decline over the last 50 years and now has
among the highest residential vacancy (Sauter, 2019; US
Census Bureau, 2021) and violent crime rates in the
United States (Federal Bureau of Investigation, 2019).
Notably, approximately 70% of the GCLBA-owned
properties are vacant lots. The GCLBA is responsible
for maintaining these properties through mowing, clean-
ups, and creative reuse (e.g., community gardens), but
their inventory is too large and their budget too limited
to be able to manage all of their properties with the same
level of stewardship. This provides our team with an
opportunity to study the effects of different forms of land
bank stewardship in a natural experiment.

Data

Independent variable: Land bank ownership
and stewardship of vacant properties

We classified vacant properties as owned by GCLBA or
not owned by GCLBA (i.e., privately owned “compari-
son properties”; see Figure 1). We obtained property
vacancy data from Genesee County, which conducts a
neighborhood inventory survey biannually. GCLBA

Condition
Control (Bi-annual Mowing)

LB Owned-Standard
Stewardship

LB Owned-Community Engaged
Stewardship

FIGURE 1 Map of study parcels by ownership and stewardship type. LB, land bank.
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provided a database of property ownership and mainte-
nance records. The city of Flint contains approximately
56,000 properties, 27% of which were vacant properties
that remained vacant throughout the duration of the
study period between 2015 and 2018. The GCLBA
owned approximately 51% of these vacant properties,
and, through their Clean & Green (C&G) and Lots
Available programs (described below), sponsored the
maintenance of 22%. Properties were excluded from the
study if their unique Parcel ID changed during the study
period (e.g., due to a parcel being split in two) resulting
in incomplete data records for those properties (n=15),
or if properties changed between private and land bank
ownership during the study period (n=2). Our final
sample included 13,396 vacant properties across the city.

We also classified vacant properties based on the
stewardship they received. The GCLBA facilitates
stewardship of vacant properties in Flint in three primary
ways:

(1) Biannual mowing: The land bank engages profes-
sional work crews to mow a/l unmaintained vacant
properties, irrespective of land bank ownership,
approximately one to two times per year.

(2) Standard stewardship is applied to all land bank-
owned vacant properties and often includes building
demolition, site clearing, property grading, planting
with grass or clover, and biannual mowing by crews.

(3) Community-engaged stewardship: Due to the widespread,
systemic nature of vacancy in Flint (Center for
Community Progress, 2022b), the number of vacant
properties in the GCLBA's inventory exceeds what their
professional work crews can maintain. As a result, the
land bank relies on networks of community volunteers
to consistently maintain vacant properties across the
city. Community-led greening activities typically include
mowing and trash removal, but may also involve
community gardening, or other group-defined commu-
nity reuses. GCLBA's community-engaged greening
activities are primarily organized and supported through
the Clean & Green (C&G) and Lots Available
Programs, described below. Founded in 2004, C&G is
a well-established stewardship program that invites
community groups to apply on an annual basis for
financial support to mow and maintain a minimum of
25 vacant properties seven times per summer (approxi-
mately once every 3 weeks, from May to September)
(GCLBA, 2023a). Groups receive US$25 per mow, such
that the total stipend amount depends on the number of
properties each group elects to maintain (M. Hertlein,
personal communication, May 24, 2023). The geo-
graphic areas where C&G works are defined by the
groups themselves and are selected based on group
members' sense of local connection, caring, and attach-
ment to areas in Flint, where they often reside, worship,
or grew up. These connections contribute to their
motivation to improve physical conditions and quality

of life within their group boundaries (GCLBA, 2023a;
M. Hertlein, personal communication, May 24, 2023).
During the application process, groups are scored by
GCLBA staff on a scale of 0-100 based on their strength
of connection to the area they propose to maintain,
prior experience with property maintenance (e.g.,
mowing lots in the community), maintenance perform-
ance based on past-year site evaluations (for returning
groups), and access to reliable mowing equipment (M.
Hertlein, personal communication, May 24, 2023). The
opportunity to apply for C&G spreads primarily by
word of mouth, based on the program's positive
reputation, strong local presence, and community ties.
While C&G group members are maintaining properties,
they wear program T-shirts and often interact with
nearby residents, which builds awareness of the
program. In addition, the GCLBA conducts community
outreach about the program through an annual kick-off
meeting, media coverage, and a community liaison who
is a long-term Flint resident. Each year, approximately
90% of participating groups are returning from the prior
season (GCLBA, 2023a; M. Hertlein, personal commu-
nication, May 24, 2023).

The land bank also supports community members to
access vacant properties for community maintenance via
their Lots Available Program (GCLBA, 2023b).
Through this program, GCLBA offers renewable 1 year
lot “adoptions” for more simple maintenance and
greening activities, or 2-5 years leases for groups
interested in more involved reuses like community
gardens. Opportunities to adopt or lease lots are
advertised through GCLBA's website, social media, and
local press. Interested applicants (typically nearby
neighbors) apply to adopt or lease properties they are
interested in maintaining and each application is
considered based on the applicant's connection to the
properties they hope to maintain and their proposed
maintenance plans (M. Hertlein, personal communica-
tion, May 24, 2023). The GCLBA surveys the properties
community residents maintain to ensure they are ful-
filling their agreements. Substandard maintenance may
result in voided agreements. Of all the land bank-owned
properties receiving community-engaged stewardship,
approximately 85% are maintained by C&G groups
and 15% are maintained through Lots Available (M.
Hertlein, personal communication, May 24, 2023).

Dependent variable: Police crime incidents

We calculated densities of crime incidents at vacant
properties from Michigan Incident Crime Report-
ing data, which are administrative data reported to the
Michigan State Police by participating law enforcement
agencies throughout the state. The Flint City Police
Department is the primary reporting agency in Flint,
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Michigan. An incident refers to a reported event that a
law enforcement official judges to be a crime, but notably
not all reported and recorded incidents lead to arrests.

We examined Part I crime incidents that occurred
within 1 km of Flint City boundaries, between May and
September 2015-2018. Part I crimes, as defined by the
FBI's Uniform Crime Reporting program, include
homicide, rape, robbery, aggravated assault, burglary,
larceny, motor vehicle theft, and arson. We examined all
Part I crimes, and four subcategories of Part I crimes: (1)
Part I violent crimes (i.e., homicide, rape, robbery, and
aggravated assault), (2) Part I violent crimes involving a
firearm, (3) Part I violent crimes with a youth victim
(under age 25), and (4) Part I violent crimes involving a
firearm with a youth victim. We only examined crime
incidents between May and September (i.e., the season
when grass and vegetation are growing and require
maintenance in Michigan), because this is when the
GCLBA runs their programs and to reduce potential
biases from seasonal trends in crime.

For each year and each type of crime, we calculated
separate 50 m resolution kernel density raster layers
using ArcGIS Pro (ESRI Inc., 2021), and then extracted
density values at the property centroids. We report these
values in units of crime incidents per square mile, and
graphed crime densities by year by ownership and
stewardship type in preliminary analyses.

Population size and neighborhood
disadvantage

We obtained block group-level sociodemographic data
from the 2014-2018 5-year American Community Survey
estimates (US Census Bureau, 2018). We used block
group total population in our analyses to account for
differences in population size across the city.
Additionally, neighborhood disadvantage is a
potential confounder of the relationship between
vacant property greening activities and crime rates.
Therefore, we calculated a neighborhood dis-
advantage score for each block group in Flint using
four factors from census data: percent households in
poverty, percent households on public assistance,
percent renting their home/apartment, and percent
vacant properties. We chose these factors based on
indices of neighborhood disadvantage that have been
used in other studies (Burt et al., 2021; Sokol
et al., 2022), and because these neighborhood eco-
nomic and environmental conditions are related to
the risk of violent crime (Branas et al., 2012; Carter
et al., 2017; Schmidt et al., 2019). To create the
neighborhood disadvantage score, we normalized the
factors as Z-scores and then calculated an average of
the normalized factors for each block group. We
assigned block group-level total population and
neighborhood disadvantage scores to properties.
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Statistical analyses

First, we calculated descriptive summaries of neighbor-
hood context variables, and densities of crime and
violence, for all vacant properties and by stewardship
category. Next, we performed the analysis of variance
tests to determine whether the stewardship category was
associated with these property characteristics. We then
ran two series of models in which we tested the
associations between (1) GCLBA ownership and crime
incident densities; and (2) GCLBA stewardship level and
crime incident densities, while controlling for population
size and neighborhood disadvantage.

In all models, we estimated the effect sizes of the
associations between GCLBA ownership/stewardship
and trends in crime and violence between 2015 and
2018 by examining the interaction effects of ownership/
stewardship and year using GAMMs. GAMMSs are
extensions of generalized linear mixed models (GLMMs)
in which the parametric assumptions of GLMMs are
relaxed, and in which the functional relationships
between outcomes and predictors are not assumed to
be linear (Hastie & Tibshirani, 1993; Wood, 2006). We
specified property-level random intercepts to account for
the correlation between repeated observations of the
same property, across years. This method implicitly
controls for time-invariant characteristics of the vacant
properties, on which we do not have other available data.

Additionally, we found spatial autocorrelation among
the residuals of this model (2015 values and total crimes;
Moran's I: 0.282, p<.001). We therefore used a two-
dimensional thin-plate spline surface to account for the
spatial dependency of these data. This method allowed us to
minimize any spatial signal detectable in the residuals of the
models so that estimates of the associations between
GCLBA stewardship and our outcome variables are not
confounded by the spatial location/proximity of properties
that were owned or maintained by the GCLBA. This
approach has been used in prior efforts to estimate the
effects of greening activities on crime, independent of spatial
effects (see Pizarro et al., 2020). We performed all our
statistical analyses in R (version 4.0.2; R Core Team, 2020)
using the gamm4 package (version 0.2.6; Wood, 2006).

RESULTS
Description of properties

Table 1 provides a descriptive summary of vacant properties
in Flint by form of GCLBA stewardship. Overall, 46.6% of
properties in our sample were not owned by GCLBA, but
may have received biannual mowing by land bank crews.
Depending on the year, the percentage of GCLBA
properties in our sample receiving standard stewardship
ranged from 27.1% to 32.5%, while the percentage
of GCLBA properties receiving community-engaged
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TABLE 1 Description of vacant properties in Flint, 2015-2018.

Properties, by GCLBA ownership/stewardship

Non-GCLBA, biannually

GCLBA standard GCLBA community-engaged

Variable Opverall mowed properties stewardship properties stewardship properties p Value®
Number of properties, N (%)°
2015 13,396 6245 (46.6) 4355 (32.5) 2796 (20.9) —
(100.0)
2016 13,396 6245 (46.6) 4319 (32.2) 2832 (21.1) —
(100.0)
2017 13,396 6245 (46.6) 4199 (32.3) 2952 (22.0) —
(100.0)
2018 13,396 6245 (46.6) 3633 (27.1) 3518 (26.3) —
(100.0)
Sociodemographic variables, mean (SD)“
Population density (persons/ 1100 (656) 1080 (693) 1100 (627) 1160 (612) <.001
sq. mile)
Neighborhood disadvantage  29.9 (8.53)  29.9 (8.84) 30.3 (8.42) 29.6 (8.00) <.001
Crime incident density variables (incidents/mile?), mean (SD)
Part 1 crime 75.8 (39.6)  72.1 (42.3) 77.1 (36.5) 81.9 (36.9) <.001
Part 1 violent crime 27.4 (17.0) 24.8(17.4) 28.8 (16.2) 30.7 (16.4) <.001
Part 1 violent crime w/youth  8.68 (7.61)  7.92 (7.50) 8.96 (7.51) 9.87 (7.78) <.001
victim?
Part 1 violent firearm crime 12.8 (11.3)  11.0 (10.7) 13.8 (11.3) 15.1 (12.1) <.001
Part 1 violent firearm crime  4.52 (5.84)  3.82 (5.38) 4.86 (5.92) 5.52 (6.45) <.001

wiyouth victim?

Abbreviations: ANOVA, analysis of variance; GCLBA, Genesee County Land Bank Authority.

ap Values derive from ANOVA tests.

PPercentages associated with the number of properties per year reflect row percentages.

“Census block group level.
9Youth refers to individuals under 25 years old.

stewardship ranged from 20.9% to 26.3%. We found that
properties receiving community-engaged stewardship tended
to be located in slightly more densely populated block
groups than comparison properties. We also found that
vacant properties receiving standard stewardship were
located in block groups with the highest levels of neighbor-
hood disadvantage.

Comparisons of vacant properties owned and
not owned by the GCLBA

Yearly crime densities by ownership, for all Part I crimes, are
shown in Figure 2, and for youth-only crimes are shown in
Figure 3. In general, crime densities increased through
2017 and then declined in 2018. Between 2015 and 2018,
densities of all crime types decreased more at GCLBA-
owned properties than at comparison properties (although
they remained higher at GCLBA-owned properties).
Parameter estimates of associations between GCLBA
ownership of vacant properties and crime incident densities

over time, from regression analyses, are shown in Table 2.
We found a main effect of ownership. We also found
interaction effects of GCLBA ownership and year across all
subcategories of crime, except for Part I violent firearm
crimes involving youth. These interaction effects indicate
that vacant properties owned by the GCLBA have
experienced net reductions in the incident densities of all
Part I crimes, Part I violent crimes, and Part I violent crimes
involving firearms, between 2015 and 2018, relative to
comparison properties.

Comparisons of vacant properties by level
of GCLBA stewardship

Yearly crime densities by stewardship, for all Part I crimes,
are shown in Figure 2, and for youth-only crimes are shown
in Figure 3. In general, standard stewardship properties
experienced the highest crime densities over time,
community-engaged had lower crime densities, and biannual
mowing comparison properties experienced the lowest crime
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Crime by Stewardship
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FIGURE 2 Crime densities (all crimes) over time by ownership and stewardship type. GLCBA, Genesee County Land Bank Authority.
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Crime by Ownership
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FIGURE 3 Crime densities (youth only) over time by ownership and stewardship type. GLCBA, Genesee County Land Bank Authority.

densities. Yet, crime densities at community-engaged stew-
ardship properties experienced relative reductions compared
to the other stewardship categories and had lower Part I
crime densities than did comparison properties by 2018. This
trend also occurred for Part I violent crimes involving youth
(Figure 3), where community-engaged properties had higher
crime levels in 2015, but declined by 2018 to have the same
crime density as did comparison properties.

Parameter estimates from regression of the associations
between levels of GCLBA stewardship of vacant properties
and crime incident densities over time are shown in Table 3.
We found interaction effects between both community-
engaged stewardship and year, and standard stewardship
and year, across all Part I crimes, Part I violent crimes, and
Part T violent crimes involving youth. This indicates that
more intensive forms of GCLBA stewardship are associated
with greater net reductions in the incident densities of these

forms of crime, between 2015 and 2018, relative to
comparison properties.

Notably, we found an interaction effect between
community-engaged stewardship and year, for Part I
violent crimes involving a firearm for victims of all ages
and for youth victims specifically. We did not observe
this effect for the standard stewardship condition. This
indicates that community-engaged GCLBA stewardship
was the only stewardship condition that was associated
with reduced firearm violence over time.

DISCUSSION

Our findings suggest that the GCLBA-sponsored,
community-engaged stewardship of vacant properties
was associated with reductions in violent crime in
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TABLE 2 Parameter estimates (95% confidence intervals) of associations between GCLBA ownership of vacant properties and crime incident

densities, over time.

Models, by crime outcome

P1 violent crime

Firearm crime involving

Predictor® P1 crime P1 violent crime involving youth® Firearm crime youth®
(Intercept) 76.80 (75.36, 23.77 (23.11, 5.94 (5.62, 6.27)*** 12.16 (11.68, 3.05 (2.78, 3.32)***
78.23)%** 24 43)*** 12.63)***
Property condition
Comparison properties  Ref. Ref. Ref. Ref. Ref.
GCLBA ownership 6.50 (5.85, 7.14)***  1.50 (1.17, 0.79 (0.61, 0.97)*** 0.97 (0.71, 0.22 (0.08, 0.37)**
Year (2015-2018) —4.31 (—4.51, 0.80 (0.68, 0.72 (0.65, 0.78)*** —0.68 (—0.78, 0.33 (0.28, 0.39)***
—4. 11)*** 0.92)*** —0.59)%**
GCLBA —3.54 (-3.81, —-0.73 (-0.89, —0.39 (-0.48, —0.29)***  —0.46 (-0.59, —0.07 (-0.14, 0.01)
ownership X year —3.27)%** —0.53)*** —0.33)***
Control variables
Disadvantage index —0.08 (—-0.12, —0.02 (—0.04, 0.01 (0.003, 0.02)** —0.001 0.01 (0.003, 0.01)**
—0.04)*** —0.008)** (-0.01, 0.01)
Population density —0.007 (—0.006, 0.002 (0.002, 0.001 (0.001, 0.001)***  0.001 (0.001, 0.0005 (0.0004,
—0.007)*** 0.003)*** 0.001)*** 0.0006)***

Abbreviations: GCLBA, Genesee County Land Bank Authority; P1, Part 1; Ref., reference.

*Youth refers to individuals under 25 years old.

All models also control for population density, neighborhood disadvantage, and nonlinear spatial trends.

*p < .05; *p < .01; **%p < 001,

general, and firearm crime in particular, over time.
Moreover, these effects held when we examined only
youth-involved crime. This finding builds upon previous
evidence that community-engaged vacant property main-
tenance may provide additional violence—prevention
benefits, compared to standard maintenance that does
not involve engagement (Gong et al., 2022; Kondo
et al., 2016). Our results also suggest that the benefits of
GCLBA land bank stewardship are not wholly attributa-
ble to their most intensive, community-engaged steward-
ship strategies. Even properties that only received
standard stewardship experienced greater reductions in
serious and violent forms of crime than comparison
properties. Finally, we found that, regardless of steward-
ship activities, GCLBA-owned properties experienced
greater reductions in crime and violence over time than
vacant properties not owned by the land bank. This effect
was found across all types of serious and violent
crimes and for youth victimization in particular. While
neighborhood socioeconomic disadvantage is potentially
related to rates of vacant properties, and each of our
outcome variables, we were able to adjust for this variable
in regression analyses to reduce any potential bias.

A number of potential explanations for our findings
are possible. Consistent with BST (Aiyer et al., 2015;
Gong et al., 2022; Heinze et al., 2018), the GCLBA may
help to create a positive synergy between physical and
social environments that can be protective against crime

and violence. The GCLBA's efforts to secure and
maintain vacant properties signal positive, responsive,
and present ownership. This includes demolishing unsafe
structures, responding to complaints, and mitigating
negative activities linked to violence, such as drug
dealing (Garvin, Cannuscio, et al., 2013; Heins &
Abdelazim, 2014; Spelman, 1993). It also includes
maintaining and greening vacant properties (O'Keefe
et al., 2020), which has been shown to reduce fear of
crime and violence over time (Branas et al., 2018; Burt
et al.,, 2021). These activities are in contrast to the
physical deterioration and neglect that can occur when
vacant properties languish in tax foreclosure or are
purchased by absentee private owners (Alexander, 2015;
Heins & Abdelazim, 2014).

Further, the GCLBA facilitates community engagement
in vacant property stewardship. Engaging residents in vacant
lot maintenance and greening has been found to increase
social control (Alaimo et al., 2010), which can be protective
against crime and violence (Weisburd et al., 2021). We have
found that residents involved in vacant property mainte-
nance have reported feeling better about their neighborhood,
more connected to their neighbors, and more efficacious in
making changes in their neighborhood (Rupp et al., 2020).
Community engagement in stewardship activities may also
facilitate increased resident leadership and action to improve
neighborhood conditions (Rupp et al., 2020). Future studies
that explicitly test the mechanisms underlying the greater
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TABLE 3 Parameter estimates (95% confidence intervals) of associations between levels of GCLBA stewardship of vacant properties and crime

incident densities, over time.

Predictor®

Models, by outcome

P1 crime

P1 violent crime

Firearm crime
involving youth”

P1 violent crime

involving youth® Firearm crime

(Intercept)

Property condition
Comparison properties

GCLBA standard
stewardship

GCLBA
CE stewardship

Year (2015-2018)

GCLBA standard
stewardship X year

GCLBA CE

76.79
(75.36, 78.23)"""

Ref.

5.84
(5.12, 6.57)""

7.37
(6.55, 8.18)""

-4.29

(-4.49, —4.08)""

-3.35

(-3.67, =3.02)"™"

-3.84

23.79
(23.13, 24.46)"""

Ref.

1.64
(1.26, 2.02)™"

1.20
0.77, 1.63)"™"

0.81
(0.69, 0.93)""

—-0.74

(=0.93, —0.55)""

—-0.70

stewardship X year (-4.19, —=3.49)™""
Control variables

-0.08
(-0.12, —0.04)™"

-0.02
(=0.04, —0.008)"

Disadvantage index

0.007
(0.006, 0.007)"""

0.002
(0.002, 0.003)"""

Population density

(-0.90, —0.49)""

5.97 12.19 3.06
(5.64, 6.30)"" (11.71, 12.66)"" (2.79, 3.33)™"

Ref. Ref. Ref.
0.84 0.59 0.20

(0.64, 1.04)"" (0.30, 0.88)""" (0.03, 0.36)"
0.61 _ 1.49 0.23

(0.38, 0.84)"" (1.16, 1.81)™" (0.05, 0.42)"
0.71 -0.68 0.34

(0.65, 0.78)"" (-0.77, —0.58)""" (0.28, 0.39)""
-0.38 -0.15 -0.03

(=0.49, —0.28)™" (-0.31, 0.001) (~0.12, 0.06)
-0.35 -0.86 -0.12

(-0.47, —0.24)"" (-1.02, —0.69)"" (-0.20, —0.02)"
0.01 -0.002 0.01

(0.002, 0.02)"" (-0.01, 0.01) (0.003, 0.01)""
0.001 0.001 0.0005

(0.001, 0.001)""" (0.001, 0.001)"™ (0.0004, 0.0006)""

Abbreviations: CE, community-engaged; GCLBA, Genesee County Land Bank Authority; P1, Part 1; Ref., reference.

2All models also control for population density, neighborhood disadvantage, and nonlinear spatial trends.

®Youth refers to individuals under 25 years old.
*p < .05; ¥*p < .01; ***p < .001.

reductions in violence around vacant properties owned and
stewarded by the GCLBA relative to comparison properties
would be worthwhile.

Key features of the GCLBA and its programming may
support the observed associations. As an older, more
established land bank, the GCLBA and its programs are
well known in the community, meaning that residents are
aware that they can report their property complaints to the
land bank (J. O'Keefe, personal communication, May 24,
2023). This may improve the GCLBA's ability to address
blight in the community through its standard stewardship
activities. GCLBA also has the capacity to implement a
formal community stewardship program that provides
financial support (e.g., stipends), program coordination,
and technical assistance to encourage consistent community-
engaged maintenance (Alexander, 2015; Heins &
Abdelazim, 2014; J. O'Keefe, personal communication,
May 24, 2023). This organizational support is vital in
sustaining community maintenance in a low-resource
community where residents may experience multiple barriers
to participating (Lowe & Thaden, 2016; Rupp et al., 2022).
Additionally, GCLBA offers multiple avenues for
community-engaged maintenance (e.g., lot leasing, adop-
tion), which may enable it to engage more residents,

maintain more lots, and potentially expand public health
benefits for the community.

In legacy cities like Flint, where government decisions
and racist policy making (e.g., redlining, block-busting, and
urban renewal projects) have contributed to inequitable and
systemic vacancy and physical deterioration (Center for
Community Progress, 2022b; Fullilove, 2004; Sadler &
Lafreniere, 2017), it is particularly crucial for land banks to
restore trust with community residents and promote
equity through their work. The GCLBA therefore employs
multiple resident engagement methods (e.g., outreach
through a dedicated community liaison, surveying, partici-
patory programming) to increase transparency, assess and
respond to community needs, and expand community voice
and leadership in their greening programs. Such approaches
may support GCLBA's organizational functioning and
the reach of its stewardship activities (Rupp et al., 2022).
Notably, these organizational features are replicable for
other land bank organizations in Michigan and nationwide.

Our study builds upon prior evaluations of
GCLBA's C&G program (Heinze et al., 2018; Pizarro
et al., 2020) indicating reductions in property crimes,
violent crimes, and assault-related injuries around
vacant properties maintained with land bank support.
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First, our study differentiates land bank ownership
and different levels of land bank-sponsored steward-
ship activities, which prior evaluations did not
consider. This is significant because it helps inform
our understanding of the different roles that land
banks can play in transforming disinvested communi-
ties experiencing elevated violence. Second, we have
included additional outcome measures not included in
prior evaluations, including violent crimes involving
firearms and violent crimes with youth victims.

Our confidence in the results is strengthened by
several factors. First, we examined trends over a 4-year
period for several different crime-related outcomes.
Second, by examining multiple violence-related outcomes
and finding consistent relationships across all of them,
we triangulate our findings that land bank ownership and
stewardship of vacant properties are associated with
reductions in crime and violence. Third, we applied
statistical models that accounted for spatial and tempo-
ral correlations that could bias our analyses. Finally, we
controlled for other possible confounding factors such as
population density and neighborhood disadvantage that
might explain the patterning of crime and violence.

Although the foreclosure crisis in Flint and Genesee
County has slowed since the study period (Fonger, 2023),
Flint's challenges with vacancy are not easing. The total
number of vacant lots in Flint rose from over 14,000 in
2014 to more than 17,000 in 2023 (Genesee County Land
Bank Authority et al. 2023; Pruett, 2015). This follows
GCLBA's efforts to demolish over 5000 vacant structures
over the last decade (GCLBA, 2022). Consistent with
national trends (O'Keefe et al., 2020), vacant lot
inventories are expected to continue to expand. The
city's Blight Elimination Plan indicates that an additional
4600 deteriorated vacant structures need demolition
(GCLBA, 2022). Demolition helps to control the public
health and safety risks associated with abandoned
structures, but the resulting vacant lots still require
stewardship to prevent them from becoming public
health liabilities in the community (Branas et al., 2012).

As vacant lot inventories rise across the country
(O'Keefe et al., 2020), land banks may increasingly turn
to community-engaged stewardship to be able to
maintain the vacant properties in their care. Our findings
suggest that the GCLBA's community-engaged steward-
ship of vacant properties may have added benefits for
crime and violence prevention, above and beyond
standard stewardship activities. Yet, due to inadequate
funding, this level of stewardship depends on the mostly
unpaid volunteer labor of Flint residents. Residents of
Flint and other legacy cities have many other priorities
and concerns, and the GCLBA staff aptly note that
asking them to shoulder the burden of maintaining
vacant properties without fair compensation is not an
ideal or sustainable model. Land banks are part of a
long-term, systemic approach to managing vacancy. One
potential model that would support land banks and the
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economic vitality of legacy cities would be to pursue
funding to pay community workforces providing vacant

lot maintenance competitive wages.

Limitations

Our study also has a number of limitations. First, crime
incident reporting data are an imperfect measure of
violence and victimization because not all incidents are
reported to the police. Thus, our outcome measure may
have underestimated the true density of crime incidents
in areas where residents may be less likely to report crime
incidents, but we have no reason to think this bias was
differential across the conditions studied. In addition, if
the police data are underestimated, then it would
decrease the chances of finding the effects we observed.
Finally, we minimized the possible influence of under-
reporting bias by focusing only on Part I (serious) crimes,
which are more likely to be reported to police than less
severe crimes, particularly when they involve injury
(Harlow, 1985).

Second, we identified vacant properties that have
received community-engaged stewardship using adminis-
trative data from the GCLBA. Although the GCLBA is
by far the largest owner of vacant properties in Flint,
vacant properties not owned by the GCLBA may have
received maintenance or attention in other ways, either
through other programs or through informal means such
as when community members decide to pick up trash or
mow vacant properties near their home. This, however,
would bias our results toward the null hypothesis.
Despite this, we found consistent support for our
hypotheses across outcomes and with relevant controls.

Third, while we minimized the effects of spatial
autocorrelation by testing multiple spatial modeling
approaches (spatial lag models, spatial error models,
trend surface GAMMs) and selecting the approach that
yielded the smallest degree of spatial autocorrelation
among model residuals, we still found that our model
residuals were autocorrelated. This is not surprising
given our sample size and the spatial distribution of
vacant properties in Flint; however, it does suggest that
our results may be biased by the spatial configuration of
our units of analysis. Nevertheless, given the pattern of
violent crime in many cities (e.g., crime hotspots), we
expect that some spatial autocorrelation is inevitable and
the best we can do is minimize it as an alternative
explanation for our results. The fact that our results are
also consistent with past research both in Flint and other
cities suggests that the spatial autocorrelation alone does
not explain our results.

Fourth, our analyses are limited by selection bias,
and the nonrandom determination of which vacant
properties receive GCLBA-sponsored greening activity.
Notably, the GCLBA-owned lots were located in low-
population and high-crime areas. Genesee County has
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legislation in place that bundles the worst foreclosed
properties for future demolition to deter speculative
buyers, which are then involuntarily transferred to
GCLBA (Heins & Abdelazim, 2014). As a result,
properties deemed to be in the worst condition and
lowest value end up in the hands of GCLBA when
foreclosed. Land banks in other cities across the nation
also receive properties located in areas of greatest
vulnerability for violent crime. Differences found in the
densities of crime and violence around vacant properties
owned by the GCLBA and vacant properties not owned
by the GCLBA, in 2015, means that the declines we
found in crime and violence around GCLBA-owned
vacant properties may, to some degree, be explained by
regression to the mean. Yet, we found an association
between community-engaged GCLBA stewardship and
firearm violence, which we did not find for standard
GCLBA stewardship without community engagement. If
the associations we found in our analyses were explained
simply by regression to the mean, then it is unlikely that
community engagement would accelerate this regression.

Finally, the unique features of the GCLBA, including
the many years it has been operating in the community
and its large property inventory, may mean that our
findings do not generalize to other land banks. While the
GCLBA is an outlier in terms of its age and inventory
size, its standard stewardship activities (e.g., demolition,
mowing, and complaint response) are common among
land banks nationally (Heins & Abdelazim, 2014;
O'Keefe et al., 2020). We hypothesize that these standard
stewardship activities would be beneficial for violence
prevention in other legacy cities (e.g., Cleveland &
Youngstown, OH; Newark & Camden, NJ; Detroit &
Saginaw, MI; St. Louis, MO) contending with the
population decline, widespread vacancy, and physical
deterioration that attract crime (Branas et al., 2012). The
GCLBA's community stewardship activities are also not
entirely unique, as most land banks support community
maintenance to some extent by providing access to
vacant lots for care (O'Keefe et al., 2020). Conversely,
formal community stewardship programs like Clean and
Green, in which residents engage in consistent greening
of multiple properties, are more common (~50%) among
land banks managing larger property inventories (=500
vacant lots) (J. O'Keefe, personal communication,
May 24, 2023; O'Keefe et al., 2020). Examining the
specific organizational features and programming asso-
ciated with reductions in crime and violence across a
larger sample of land bank organizations would help to
develop this program of research.

CONCLUSIONS

Our study demonstrates that vacant properties that are
owned and stewarded by a community land bank,
experienced greater reductions in serious, violent, and

firearm crime, as well as youth victimization, over time,
than vacant comparison properties that were not owned
by the land bank. As such, our findings suggest that land
banks may have a role to play in deterring crime and
violence by supporting disinvested communities to
maintain vacant properties and reclaim their neighbor-
hoods. Our results also suggest that policies that support
land banks to develop programming that engages local
residents in the process of vacant land maintenance may
be an innovative way to prevent interpersonal violence in
general, and firearm violence in particular. Adequately
funding the largely volunteer workforces maintaining
vacant properties in cities contending with systemic
vacancy may be key to ensuring the long-term sustain-
ability of community-engaged stewardship. A land bank
approach to addressing the negative effects of untended
property vacancy may be advantageous because it does
not focus on individual behavior change or victim
blaming to help reduce community- and firearm-related
violence. This is a critical area for research as land banks
are the entities responsible for holding and maintaining
the largest inventories of vacant properties across the
country. Finally, land bank-sponsored vacant property
stewardship, and particularly community-engaged stew-
ardship, may be critical for preventing community
violence and addressing persistent disparities in youth
firearm violence in disinvested communities.
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