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Spatial clustering of property abandonment in shrinking
cities: a case study of targeted demolition in Buffalo, NY’s
African American neighborhoods
Li Yin, Fuzhen Yin and Robert M. Silverman

Department of Urban and Regional Planning, School of Architecture and Planning, State University of
New York at Buffalo, Buffalo, NY, USA

ABSTRACT
Many low-income and minority-concentrated neighborhoods have
been struggling for decades with the acute problem of endemic
abandonment in shrinking cities. Using high-resolution spatial–
temporal data, this study attempts to extend our understanding
of the influence of abandonment on future abandonment and
the impact of interventions such as demolition by identifying
spatial patterns of housing abandonment and demolition in
Buffalo, New York when the city invested heavily in an aggressive
5-in-5 demolition plan targeting predominantly African American
neighborhoods with high rates of abandonment. Our results
confirmed that the clustering of abandoned properties has been
consistently confined to the city’s majority African American east
side neighborhood. We found a higher level of duress housing
sales on the east side after the 5-in-5 plan’s implementation. In
essence, 5-in-5 was a demolition and slum clearance policy akin
to mid-twentieth-century urban renewal programs focusing on
removing blighted properties without a concomitant
revitalization component.
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Introduction

Previous studies have shown the negative impact of abandoned houses on neighborhoods
such as decreased property values, higher crime rates, and deterioration of the built
environment (Cohen, 2001; Han, 2014; Spelman, 1993). In older core cities of America’s
Rust Belt, many low-income and minority-concentrated neighborhoods have been strug-
gling for decades with “a distinct type of long-term vacant and abandoned structures”,
referred to as “zombie properties” by Silverman et al. (2013, p. 131). These properties
are endemic, remain idle for prolonged periods, cluster in poor and minority-concen-
trated neighborhoods, and contribute to neighborhood destabilization. Past analysis
has found that the magnitude of these zombie properties is positively related to the
number of nearby abandoned properties (Han, 2019; Silverman et al., 2013). Yet, these
findings remain tentative, and others, like Morckel, pointed out that, “despite a prevailing
belief that abandoned houses cluster and spread, there is limited empirical evidence
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demonstrating this” (2014a, p. 1). This study attempts to extend our understanding of the
influence of racially uneven clustering of zombie properties on future abandonment and
the impact of interventions such as demolition on housing sales.

Property abandonment is particularly problematic in shrinking cities that have experi-
enced population decline as a result of structural shifts in the economy brought by dein-
dustrialization and geopolitical realignment (Silverman, 2020). The trajectories of the
decline of these cities are somewhat permanent and distinct from places with less
acute forms of abandonment. In the United States, shrinking cities have been using strat-
egies such as demolition, rehabilitation, or creative reuse to deal with abandonment pro-
blems (Accordino & Johnson, 2000; Cohen, 2001; Han, 2014; Rhodes & Russo, 2013).

With limited resources, particularly at the local level, a critical question for these cities
is how and where to target municipal dollars to curb the worst outcomes of property
abandonment. Strategies include investing in neighborhoods with a high concentration
of abandonment to abate its spread or neighborhoods with low levels of abandonment to
buffer them from future decline. Regardless, planners need to have analytic tools avail-
able to identify spatial abandonment clusters and apprehend when and how they
spread over the years. In addition, it is important to expand our understanding of the
pace and scope of demolitions in relation to how abandoned properties are adapted
over the years to the changing urban landscape after demolitions. A few studies have
suggested evidence of abandoned properties clustered or being confined to specific
neighborhoods or areas (Accordino & Johnson, 2000; Hillier et al., 2003; Wilson et al.,
1994). In particular, clustering occurs in racially segregated, low-income neighborhoods
(Silverman et al., 2015). There are, however, few empirical studies that analyze the
dynamics of spatial clustering of housing abandonment and demolition, and investigate
the spreading of abandonment with high-resolution spatial–temporal data (Morckel,
2014a) in racialized markets.

Building on existing research on abandonment and spatial statistics (Morckel, 2014a;
Silverman et al., 2013), this study identifies spatial patterns of housing abandonment and
demolition in a racially segregated shrinking city, Buffalo NY using an integrative spatial
framework including visualization and spatial statistics on cluster locations and magni-
tudes. Furthermore, to understand the dynamics of abandonment and to be more proac-
tive about the negative impact of the abandonment, we investigate the temporal changes
in the spatial distribution of clusters: how spatial patterns emerged and spread, or
changed, and where clusters are persistent from 2003 to 2013. During this period, the
city invested heavily in an aggressive 5-in-5 demolition plan to demolish 5000 structures
in five years, targeting African American predominant neighborhoods with high rates of
abandonment.

Our analysis helps to explain 1) the influence of abandoned homes on future abandon-
ment (i.e. whether abandonment begets abandonment), 2) the impact of interventions
(e.g. demolition) on housing sales in neighborhoods, and 3) links these processes to scho-
larship examining racial inequality in the urban landscape. The results can provide pol-
icymakers with insights on where to spend resources in shrinking cities like Buffalo and
identify potential interventions and policies that produce more equitable outcomes.
Although intended to curb abandonment and stabilize neighborhoods, our analysis
suggests that the 5-in-5 demolition plan implemented in Buffalo had the opposite
effect. In practice, it was a demolition and slum clearance policy akin to mid-
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twentieth-century urban renewal programs described by Anderson (1965). This investi-
gation of spatial patterns can also help generate hypotheses to specify realistic and testa-
ble explanations for the patterns and shed light on uncovering the environmental factors
that impacted locations of abandonment and demolition to tailor redevelopment
strategies.

Racially concentrated housing abandonment in shrinking cities

Housing abandonment and race

Housing abandonment has become a prominent problem across the U.S. for decades
(Accordino & Johnson, 2000). Some studies concluded that abandonment begets aban-
donment and others found that if the percentage of abandoned structures is above a
threshold of 3% to 6% in a neighborhood, the abandonment process will accelerate
(Kraut, 1999; Morckel, 2014a). In general, the literature suggests that abandonment con-
tributes to blight, depressed property values, crime, and other forms of neighborhood
decay (Han, 2019; Yin et al., 2020a).

A deeper dive into the literature suggests that the nexus between clusters of aban-
doned housing and neighborhood decline is a spatial and socio-political phenomenon
tied to historic patterns of segregation in the United States. Hackworth (2018, 2019)
describes how mass abandonment in African American communities has been
driven by economic and urban policies centered on the reproduction of racial exclu-
sion. This thesis is built upon by Taylor (2019), Taylor (2020), and Imbroscio (2021)
whose works theorize that racial inequality in housing markets is not simply the
result of public policies and predatory financial practices that lead to neighborhood dis-
investment. Instead, they argue the market itself is racialized in a manner that devalues
property owned or occupied by African Americans. Thus, racial segregation and the
clustering of abandoned property in black and brown communities is a function of
the market.

The dynamics between markets, abandonment, and race are theorized further by other
scholars. For example, Goodling et al. (2015) describe how the valuation of property in
the urban landscape is linked to trends in neighborhood racial demographics. Their dis-
cussion of “spatial seesawing” (Goodling et al., 2015, p. 511) explains how gentrification
in Portland, OR and the anticipated in-migration of whites triggered rising property
values, while the same processes led to the displacement of black residents and depressed
property values in neighborhoods where they resettled. Safransky (2016) draws similar
conclusions in her analysis of white reinvestment in Detroit’s black neighborhoods his-
torically devalued through waves of disinvestment and abandonment. She describes how
public policies were used to devalue and remove property in black neighborhoods from
the development cycle to create scarcity in local land markets and drive up property
values in less segregated areas of the city slated for redevelopment. In both examples,
there is a nexus between race, public policy, and abandonment baked into the market.

Prior research has described how abandoned structures, like those labeled zombie
properties, quickly spread in distressed neighborhoods in the United States’ rust belt (Sil-
verman et al., 2013). However, this is not a value-neutral, organic process. Rather, it is an
outgrowth of racialized markets that have coalesced around policies that reproduce racial
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and spatial exclusion. Although racialized markets function across metropolitan areas,
they are pronounced in older rust belt cities with sustained population and job losses
that negatively impact the local economy and lead to declining demand for housing in
African American neighborhoods (Hackworth, 2018, 2019; Yin et al., 2020b). A land-
scape of zombie properties has “emerged as the physical manifestation” of the majority
African American neighborhoods in these cities (Silverman et al., 2013, p. 134). Aban-
donment drives the deterioration of predominantly African American neighborhoods
experiencing disinvestment and decline and adds to financial burdens experienced by
local governments due to reduced property tax revenues and the higher costs associated
with neighborhood services.

Although governments and organizations in the U.S. have made efforts to alleviate the
problem of abandonment since the 1970s, they have had limited success since racialized
markets have persisted (U.S. Government Accountability Office, 1978). Many shrinking
cities like Baltimore, Buffalo, and Youngstown formulated policies with a focus on the
massive demolition of abandoned structures. However, demolitions were often executed
randomly and lack of a clear strategy (Rhodes & Russo, 2013) with limited reference to
theoretical insights about abandonment or evidence-based analysis (Yin & Silverman,
2015). Consequently, the number of zombie properties continues to grow (Cohen,
2001; Rhodes & Russo, 2013) while the availability of resources in these cities to
pursue demolition or redevelopment is relatively limited. In addition to racialized
markets and a lack of evidence-based analysis being applied to the planning process,
recent scholarship has identified how institutional racism is embedded in the urban plan-
ning processes (Williams, 2020). To address this problem and promote equitable out-
comes, reforms based on the principle of reparative planning have been
recommended. These reforms to the planning process entail a “fundamental rethinking
of the role of African American communities in setting planning goals and enacting plan-
ning policies” (Williams, 2020, p. 8). These reforms are an essential step in dismantling
discriminatory planning processes, both in general and specifically in relation to those
that work to racially concentrate abandonment.

Zombie properties in a racially segregated shrinking city: Buffalo, New York

The city of Buffalo represents a critical case study of the patterns of abandonment and
demolition in shrinking cities. U.S. Census, 2010 shows that the vacancy rate of the
city is 15.7%, which is among the top ten cities with populations over 250,000 with
the highest vacancy rate. In less than 5 years between the fourth quarter of 2005 and
the third quarter of 2010, the number of undeliverable addresses identified by the U.S.
Postal Services rose from 15,651–20,692. U.S Census data indicated that poverty rates
rose from 26.6% in 1999–30.3% in 2011 while the population lost from 292,648 in
2000–261,310 in 2010.

In addition, Buffalo has historically been among the most racially segregated cities in
the U.S. (Yin, 2009). The American Communities Project1 at Brown University reported
that Buffalo had high levels of segregation across four decennial censuses from 1980 to
2010. The city’s black–white dissimilarity index scores were above 60 across those cen-
suses, which indicates that over 60% of the city’s African American population would
have to move to be desegregated. This is reflected in the demographic characteristics
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of the city. African Americans made up 38.56% of the city’s population in 2010, however,
this population was heavily concentrated in the east side neighborhood where 70.97% of
the population was African American (U.S. Census Bureau, 2010).

Buffalo claimed to take a proactive stance related to demolition when Mayor Brown’s
“5-in-5” demolition plan was launched in August 2007. The plan targeted demolition in
neighborhoods that were majority African American with high rates of abandonment.
Total demolition cost per year between 2000 and 2004, before the 5-in-5 plan was
announced, was on average about $3 million. The amount almost doubled in 2006
and 2007 and increased by 4 times from 2008 to 2010 (Schulman & Herbeck, 2012).
This policy aimed to use demolition to curb future abandonment and stabilize
housing markets in declining neighborhoods. Together high rates of abandonment
and segregation make Buffalo a critical case study for understanding the dynamics of
abandonment and demolition.

A few studies have looked at demolition patterns in Buffalo during this period. For
example, Weaver and Knight (2018) examined demolition patterns in the city between
2005 and 2019. They concluded that demolitions clustered in majority African American
neighborhoods on the east side of Buffalo. Although the magnitude of demolitions
increased during the 5-in-5 plan’s implementation, the spatial distribution of abandon-
ment remained unchanged on the east side writ large. Silverman et al. (2015) examined
the city’s tax foreclosure auction outcomes between 2010 and 2012 at a more granular
level. They found a positive relationship between properties the city removed from the
tax foreclosure auction for development purposes and the rate of demolitions on adjoin-
ing parcels. In essence, during the 5-in-5 plan’s implementation, the city coordinated site
assembly and demolition activities in some majority African American neighborhoods
on the east side of Buffalo. At the same time, demolition was not as aggressively
pursued in other east-side neighborhoods where clusters of vacant property persisted.
This finding paralleled the patterns observed in Portland and Detroit by Goodling
et al. (2015) and Safransky (2016). In another study, Yin and Silverman (2015) found
that proximity to vacant and abandoned structures significantly increased the likelihood
that surrounding properties would be abandoned in subsequent years. This suggests that
both a lack of redevelopment following site assembly in some neighborhoods and persist-
ent abandonment in other neighborhoods would have the same detrimental effects.

Spatial clustering analysis

Regression models have been used to predict abandoned housing locations and examine
the possible impact of abandonment on housing sale prices in shrinking cities (Hillier
et al., 2003; Morckel, 2013; Morckel, 2014b). Many studies, however, suggest that con-
trolling for spatial autocorrelation effects can help regression models perform more
robustly than the traditional ordinary least-squares models (Anselin & Lozano-Gracia,
2008; Yin et al., 2020a). Han argues that “few attempts have been made to measure
the extent of housing abandonment in the United States” (2019, p. 775), even though
it has long been assumed that abandonment clusters and grows or spreads out. Only
when clusters are statistically tested and located can regression models on abandonment
be better interpreted and characteristics in its social, built, and physical environments can
be studied. Both metrics are important to understand why and how characteristics in a
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neighborhood influence the probability of abandonment and what strategies may be
more effective to fight blight.

Spatial clustering analysis can help understand the patterns of spatial variation of
abandonment using techniques such as visualization and spatial statistics (Gatrell &
Bailey, 1996). Tobler observed that “everything is related to everything else, but near
things are more related than distant things” (1970, p. 236). Spatial clusters appear
when an excess of similar values is spatially clustered together in a geographic space
that is unlikely to have occurred by chance (Knox, 1989). Clustering partitions a data
set into subsets of similar observations so that observations in the same subset are
more similar to each other than those in other subsets. This method allows going
beyond mapping densities by quantifying geographic variation and geographically pin-
pointing statistically significant clusters. Rey et al. (2011) developed indicators of
spatial change using spatially constrained clustering to complement the existing focus
on compositional change. A cluster of abandoned or demolished houses can be
defined as closely grouped similar houses with a well-defined distribution pattern in
relation to time, place, or both.

Global and local statistics are generally used to test spatial dependence. Global stat-
istics assess the general spatial patterns and determine whether spatial dependence
exists over the entire study area (Moran, 1950; Oden, 1995). Global statistics that are
often used include Moran’s I, Quadrat tests, Geary C (Rogerson, 2021), and Ripley’s
K. These measures, however, provide little information about where clusters are and
how spatial dependency varies.

Local statistics help to quantify clustering around a focused location (Waller et al.,
1992). These tests are useful for exploring possible clusters of occurrences near potential
sources of factors. Local view statistics such as Local Moran’s I (Anselin, 1995) and Local
Getis-Ord G or hotspots analysis (Ord J & Getis, 1995) are widely used to examine the
spatial clustering around a location and identify significant spatial clusters and outliers
(Rogerson, 2021). In addition, these local measures provide information on the nature
of spatial dependencies, such as a cluster of high or low values. Hotspot analysis helps
to identify areas with an unusually high concentration of point incidents (Sherman,
1995). For example, Huang (2021) employed Local Getis-Ord G to identify the obesity
coldspots and hotspots in Chicago, and Yin et al. (2020a) used Local Moran’s I to find
areas with high and low accessibility in Buffalo.

Using both global and local statistics enables researchers to examine the overall distri-
bution patterns, identify local clusters, and explore the intricacies of spatial autocorrela-
tion (Guillain & Le Gallo, 2010). These statistics allow for assessing whether the spatial
patterns of abandonment and demolition are significantly clustered or random and
identify the cluster locations (Rogerson, 2021). Thus, they can help us to answer ques-
tions such as whether abandoned properties tend to occur near each other and concen-
trate in certain areas, how abandonments beget new abandonment, and how
abandonment and interventions impact housing sales.

Methods

This study employed both the global and local clustering analysis methods to explore
the spatial scale of clustering and quantify the temporal changes of abandonment and
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demolition clusters and their persistence in the city of Buffalo. Iterations of visualiza-
tion and spatial statistics were used to reveal the locations, magnitudes, and shapes of
clusters.

Data collection

There is no consistent definition of housing abandonment in the literature (Hillier et al.,
2003; Morckel, 2014b). This study uses several pieces of information collected from the
city of Buffalo to create yearly abandonment data at the address level.2 This follows the
methods used in other studies examining abandonment in Buffalo at the micro level (Sil-
verman et al., 2015; Yin et al., 2020a). The first dataset is the annual auction of tax-delin-
quent (In rem) properties. Buffalo holds an auction of tax-delinquent properties available
to the general public each year.3 Four possible outcomes result from in rem property auc-
tions: 1) properties are removed from the in rem list if the property owner pays the out-
standing debt owed to the city; 2) properties are purchased at the auction by a bidder; 3)
properties are acquired by the city and removed from the in rem list. They are often
included on the city’s demolition list. 4) properties are adjourned, which means that
the properties did not sell at the auction and revert to the owner of the record. Often,
adjourned properties become part of the in rem process in the following year. After
repeated attempts to be sold at auctions, the adjourned in rem properties tend to be
the least marketable and become blighted. These long-term vacant properties are con-
sidered abandoned in this study. The adjourned property data were supplemented by
board-up request data and properties on the city’s demolition list. We consider any
non-asbestos removal type of demolition on the city’s demolition list as demolished
houses.

The annual auction of tax-delinquent property data and demolition lists were col-
lected from the city of Buffalo for the years 2003-2014. Board-up data was collected
for the years 2007-2008. We also collected housing sales data for the years 2004-2014,
following Yin and Silverman’s (2015) methodology assuming the temporal effects are
one year behind. Housing sales data includes information on sale dates and prices.

Spatial data exploration and analysis on abandonment and demolition: an
integrated approach

As shown in Figure 1, we first used global Moran’s I to test whether significant spatial
clusters of abandonment and demolitions exist in the city. Since global Moran’s I only
tells whether clusters exist without showing the locations, sizes, and shapes of the clusters
(Rogerson, 2021), we also used two local spatial statistics. Local Getis-Ord was used to
identify local clusters of high values (hotspots) and low values (coldspots) of abandon-
ment and demolition compared with the global average. Local indicators of spatial
associations (LISA) were used to identify local clusters and local outliers (Anselin,
1995) by testing whether local correlations between the value at a focal area and those
at its neighbors are significantly different from a random pattern or not. Univariate
LISA was performed on two variables: abandonment and demolition to investigate
their yearly evolution. Bivariate LISA was performed to analyze the inward influence
between two variables over a certain period, specifically the correlation between one
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variable at a focal area for the time t and another variable at its neighbors for the preced-
ing time t-1. We run bivariate LISA on two pairs of variables: 1) abandonment and demo-
lition, and 2) the number of housing sales and abandonment.

This integrated approach helps to systematically explore the spatial–temporal vari-
ations and persistence of abandonment and demolition clusters in the city. This approach
helps to yield a detailed description of the evolutions of the statistically significant clus-
ters of abandonment and demolition and allows us to analyze the relationship between
abandonment, demolition, and the housing market. The analysis was conducted using
the software programs R and GeoDa.

Global measures: Moran’s I
We used global Moran’s I to assess whether high values are near other high values or vice
versa to determine if the abandonment and demolition patterns are clustered or random
(Rogerson, 2021). The calculation of Moran’s I was implemented using the “spdep”
package in R. We calculated global Moran’s I on two sets of point data: abandonment
and demolition using two different spatial units: the census blocks and the 600-foot
grids. The city was divided into 3356 equally sized grid cells of 600-foot to match the
total number of census blocks in the city with a smoother and more even distribution
across the study area. The weight matrix between all pairs of cells is generated using a
globally standardized queen’s adjacency. Then we counted the number of abandoned
or demolished houses falling into each cell respectively. Finally, all parameters were
input into the model to calculate the global I.

Local measure: local Getis-Ord statistics
The Getis-Ord (or Gi*) statistics were used to detect where high values cluster (hotspots)
in space. The Gi* compares the local sum for a feature in a census block and its neighbors
with the global average. The Gi* is positive where the block and its neighbors have higher
values than the global average and is negative where they have lower values than the
global average. The Gi* calculation was implemented in R based on Ord J and Getis
(1995) method.

Figure 1. Schematic represenation of the analysis procedure.
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Local measure: Local Indicators of Spatial Association (LISA)
The local Moran’s I (or Ii) measures to what extent the value at a census block i is sig-
nificantly different from its neighbors. The high and positive Ii suggest that the census
block i of high (or low) values is surrounded by other high (or low) values. And the nega-
tive Ii suggests a spatial outlier that high values are surrounded by low values or vice
versa. To detect the statistically significant clusters and outliers, we calculated univariate
LISA on abandonment and demolition and bivariate LISA on two pairs of variables, 1)
abandonment versus demolition, and 2) housing sales numbers versus abandonment.
Bivariate LISA is useful in a space–time context to analyze an inward influence
(Anselin et al., 2010).

Results

Global view measures: Moran’s I
Figure 2 shows the values of Global Moran’s I over the ten years for both abandonment
and demolition. Values of I can range between −1 and 1 with values near 1 suggesting a
clustering pattern, and near 0 suggesting a random pattern (Line 1) (Rogerson, 2021). We
calculated the I based on two analysis units: the 600-foot grid cells (a) and census blocks
(b). The shaded areas highlight the period of the city’s “5-in-5” demolition program.
Figure 2 shows that the values of Global I are higher than 0.4 for housing abandonment
and 0.2 for demolition over the ten years, both significant (p < 0.001).

The temporal trends of abandonment and demolition are similar using both of the
analysis units. The Global I of abandonment rose slowly from 2003 to 2006, increased
largely from 2006 to 2008 reaching its highest value in 2008, and then turned stable
from 2008 to 2013 with a slow decrease. The I values of demolition show how they
increased smoothly from 2003 to 2009 reaching their highest value in 2009, decreasing
sharply from 2010 to 2011, and then becoming stable from 2011 to 2013 with a slight
increase in 2013. Figure 2 suggests that abandonment began to increase before the
City’s 5-in-5 program began. Despite enhanced demolition, the patterns of increased
abandonment persisted. This was the case during the intervention and after the 5-in-5
program ended in 2012. The data reported in Figure 2 suggested that clustering patterns

Figure 2. Global Moran’s I for abandonment and demolition at two spatial sclaes.
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of housing abandonment in Buffalo were long-term and persistent. This is consistent
with the point made earlier. Despite the 5-in-5 plan’s efforts to step up and target demoli-
tions, both a lack of redevelopment following site assembly in some neighborhoods and
persistent abandonment in other neighborhoods resulted in persistent neighborhood
decline.

Local view measure: Getis-Ord statistics
Figures 3 and 4 help to detect the statistically significant hotspots and coldspots of aban-
donment and demolition over the years. Hotspots are clusters that have significantly high
values of abandonment or demolition than the global average. Coldspots indicate those
with significantly low values than the global average. In both figures, black color rep-
resents hotspots with a 99% confidence interval, dark grey for a 95% confidence interval,
and light grey for a 90% confidence interval. Grey stripes represent coldspots with a 90%
confidence interval. A neighborhood map is included to show seven neighborhoods in
the city: downtown (A), far and upper west side (B), Elmwood (C), north Buffalo (D),
Kensington (E), east side (F), and south Buffalo (G). The east side neighborhood is pre-
dominantly African American.

Figure 3 shows the evolution of abandonment hotspots from 2003 to 2013. Before
2008, the hotspots of abandonments were scattered in the city, across the downtown,
far and upper west side, Kensington, and east side neighborhoods. After 2008, the hot-
spots of abandonments became more concentrated in the Kensington and east side

Figure 3. Hotspots and coldspts of abadonment from 2003 to 2013.
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neighborhoods (circled) and reduced in other parts of the city. This pattern is jarring
given the highly segregated residential patterns in the city. After 2008, abandonment
became a persistent and defining characteristic in Buffalo’s majority African American
neighborhoods. In the east side neighborhood bounded by Bailey Avenue and Broadway,
there are more hotspots of abandonment developed and extended to the east side of
Bailey Ave. The patterns of abandonment hotspots became stable with minor variations.
This outcome illustrates a point made earlier. Public policies, in this case, the 5-in-5 plan,
devalued and removed property in black neighborhoods from the development, augmen-
ted scarcity in local land markets, and drove up property values in less segregated areas of
the city slated for redevelopment. Ironically, the 5-in-5 plan further destabilized black
neighborhoods where demolition was targeted while having a stabilizing effect in less seg-
regated areas.

Figure 4 shows the evolution of demolition hotspots from 2003 to 2013. In 2003, most
demolition hotspots were clustered along Broadway on the east side (circled) while the
rest were scattered in the downtown and other parts of the east side. From 2006, the
demolition hotspots became more concentrated on the east side and decreased in
other neighborhoods. Large patches of demolition hotspots (circled) emerged after
2008 on the east side bounded by Expressway 33, Bailey Avenue, and Broadway. This
is related to the 5-in-5 demolition plan launched in August 2007. During the peak of
the plan’s implementation, demolition activities targeted the city’s majority African
American neighborhoods. The total number of demolition hotspots decreased starting

Figure 4. Hotspots and coldspts of demolition from 2003 to 2013.
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in 2011. In 2013, there were only a few demolition hotspots concentrated on the east side,
suggesting a reduced effort to concentrate demolition in Buffalo’s majority African
American neighborhoods. Yet, abandonment has not subsided in the majority African
American neighborhoods that were targeted for demolition by the 5-in-5 plan.
Instead, the disruption that clustered demolition entailed, accompanied by the lack of
redevelopment, led to persistent destabilization.

Local view measure: local Moran’s I
Figures 5 and 6 depict the locations of statistically significant local clusters of abandon-
ments and demolitions (p < 0.01) and classify those locations by types of associations
between census blocks and their neighboring blocks. The black spots indicate spatial
clusters of high values surrounded by high values (high-high). The dark and light grey
spots indicate respectively spatial outliers or dissimilarities, that is, areas of high values
surrounded by low values (high-low), or areas of low values surrounded by high
values (low-high).

Figure 5 shows the evolution of abandonment clusters and outliers for 2003-2013. It is
noticeable that from 2003 to 2008 many high-low areas in the far west side and north
Buffalo (circled) and high-high spots in the Kensington neighborhood disappeared
(circled). In the meantime, many low-high areas on the east side gradually transformed
into high-high spots along with newly emerged high-high spots as circled on the maps.

Figure 5. Univariate LISA of abandonment (p = 0.01) from 2003 to 2013.
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After 2008, the high-high areas became more concentrated on the east side bounded by
Bailey Avenue and Broadway. High-low spots re-emerged and scattered almost every-
where (downtown, north, and south) in the city. After 2009, the abandonment clustering
patterns remained stable.

Figure 6 shows the evolution of demolition clusters and outliers. In 2003, the
high-high areas were clustered along Broadway on the east side (circled). Beginning
in 2008, the high-high demolition clusters increased greatly around the area bounded
by Bailey Avenue and Broadway (circled) and started to gradually diminish in 2010.
Many new low-high spots emerged after 2010 on the east side. In 2013, only two
high-high demolition clusters remained, with many low-high spots located along
Broadway and Bailey Avenue, and high-low spots scattered along the west side of
the city. Note that the years 2008–2010, when the number of high-high demolition
clusters achieves its highest, are consistent with the 5-in-5 demolition. These maps
indicate that the city’s policy led to a measurable uptick in the demolitions of aban-
doned houses in clusters in the east side neighborhood. Data presented in Figures 7
and 8 provide some insights as to whether this approach curbed or encouraged sub-
sequent abandonment. These figures show that in contrast to the goals of the 5-in-5
plan, targeted demolition resulted in the destabilization of the majority African
American Neighborhoods. This was the case in terms of demolitions leading to
heightened abandonment of surrounding properties and increased pressures to sell
remaining properties.

Figure 6. Univariate LISA of demolition (p = 0.01) from 2003 to 2013.
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Local view measure: bivariate local Moran’s I
Figures 7 and 8 demonstrate the significant local spatial autocorrelation (p < 0.01)
between two sets of variables in two consecutive years and classify those locations by
the types of spatial autocorrelations between the focal census blocks and their neighbor-
ing blocks. The black spots indicate spatial clusters that have high values of one variable
at time t surrounded by high values of another variable at the preceding time t-1 (high-
high). The dark grey spots and light grey spots indicate respectively spatial outliers and
dissimilarities that have high values of one variable at a time t surrounded by low values
of another variable at time t-1 (high-low) and low values of one variable at a time t sur-
rounded by high values of another variable at time t-1 (low-high).

Figure 7 depicts the evolution of spatial autocorrelation between the values of aban-
donment in one year (t) versus the values of demolition in the preceding year (t-1).
Taking the year 2013 as an example, high-low clusters are areas that have high
housing abandonment in 2013 but low housing demolition in 2012. In 2006, a large
number of high-low areas spread over the city. In 2008, the high-low areas decreased
greatly in the far west side and Kensington neighborhoods, possibly related to the enact-
ment of the 5-in-5 demolition plan. Starting from 2009, high-low spots remerge in the
downtown, far west, and North Buffalo. Meanwhile, high-high areas increased and
became denser in the east side neighborhood (circled). From 2011, high-high areas

Figure 7. Bivariate LISA analyzing the correlation between demolition and abandonment from 2006
to 2013.
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decreased in the east side neighborhood and gradually spread into Kensington. At the
same time, the patterns of high-low clusters became stable. The widespread high-low
clusters suggest that the number of abandoned houses far outweighs the number of
demolished.

These results raise concern since the targeted demolition policy on the east side during
the peak of the 5-in-5 plan appeared to further destabilize neighborhoods and prompt
future abandonment. This policy had a distinct and negative impact on the predomi-
nantly African American neighborhoods where it was implemented. Not only was the
demolition policy inadequate in dealing with the severe housing abandonment situation
in the city of Buffalo, but the experiment with targeted demolition had distinctly devas-
tating impacts on the majority African American neighborhoods where this policy was
tested.

Figure 8 shows the evolution of spatial autocorrelation between the numbers of
housing sales in year t versus the values of abandonment in year t-1. From 2007 to
2009, high-low spots increased greatly in Elmwood and north Buffalo and low-high
spots increased in the east side neighborhood (circled). From 2009 to 2011, many
high-low clusters in the west side, Elmwood, North Buffalo, Kensington, and South
Buffalo disappeared. Meanwhile, new high-high clusters emerged in the Kensington
neighborhood. Since 2012, a noticeable trend is that many low-high clusters on the

Figure 8. Bivariate LISA analyzing the correlation between abandonment and housing sales from
2007 to 2014.
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east side gradually transformed into high-high clusters along with newly emerged high-
high spots (circled). High-high areas are locations that have a large number of housing
sales in one year and high housing abandonments in the previous year. Their concen-
tration in the east side neighborhood suggests that a high level of housing abandonment
did not affect negatively the number of housing sales.

The impact of demolitions on housing prices is also important to consider. The violin
plots at the left corner of each map show the distribution of housing sale prices in the city
as compared to the high-high clusters. The average housing sale prices were marked
using the black lines for both the city and the high-high clusters. Throughout all years,
the average housing sale prices in high-high areas are substantially lower than those in
the city. This suggests that although the housing market was active in high-high areas,
the housing sale prices in these high-abandonment areas were very low, suggesting poss-
ible devaluation and predatory real estate speculation in these neighborhoods. When the
violin plots are taken into consideration, Figure 8 shows that stepped-up demolition
during the 5-in-5 plan’s implementation led to a glut of housing sales on the east side.
In Buffalo’s majority African American neighborhoods, the city’s policy increased the
likelihood that property owners sold their homes under duress. The neighborhoods
that were already impacted by property abandonment were further destabilized by tar-
geted demolition. This created an environment ripe for accelerated abandonment and
an increase in duress sales.

This punctuates a core argument made earlier. There is a nexus between public policy,
race, and abandonment that reinforces racialize markets that systematically devalue
property in majority African American neighborhoods. Although the mechanisms to
devalue property vary from one historical period to another, they produce the same out-
comes. In this case, the 5-in-5 plan used targeted demolition to clear predominantly
African American neighborhoods. This contemporary iteration of Anderson’s (1965)
urban bulldoze created shockwaves in blocks that surrounded areas of targeted demoli-
tion resulting in enhanced abandonment, the devaluation of property values, and duress
sales.

Conclusion

This study used an integrative analysis framework to investigate the spatio-temporal pat-
terns of abandonment and demolition to understand whether there are clusters in
Buffalo, how they change through time, and where clusters are persistent. Results from
global statistics suggest long-term persistent clustering patterns of housing abandonment
in the city. Local statistics showed that over the years many low-high areas in predomi-
nantly African American neighborhoods gradually transformed into high-high areas
along with newly emerged high-high spots near existing high-high spots. After 2008,
the high-high areas became more concentrated in predominantly African American
east side neighborhoods. This is consistent with the findings from previous studies
that abandonment tends to occur near each other and abandonment begets
abandonment.

Local Getis-Ord statistics indicated that the demolition hotspots were mainly concen-
trated in the east side neighborhood suffering from high abandonment and racial segre-
gation. Large patches of demolition hotspots emerged after 2008 reflecting the efforts of
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the 5-in-5 demolition plan. The univariate LISA results showed that during 2008-2010,
the number of high-high demolition clusters achieves its highest, particularly on the
east side.

The results from univariate LISA showed that abandonment clusters were concen-
trated on the east side bounded by Bailey Avenue and Broadway. The abandonment pat-
terns remained stable after 2009 despite the rigorous demolition effort. The bivariate
LISA results suggest that the number of abandoned houses far outweighs the number
of demolished. The demolition policy is utterly inadequate in dealing with the severe
housing abandonment situation in Buffalo. In the east side and Kensington neighbor-
hoods, many abandoned houses clustered around the major commercial corridors
such as Bailey Ave. and Broadway, confirming the results from Silverman et al. (2013)
that abandoned property is more concentrated in the areas with mixed land uses.

These findings present several potential challenges to shrinking cities facing abandon-
ment, such as reconsidering current land-use policies and demolition policies and taking
proactive steps to discuss other approaches to fight abandonment. Our analysis suggests
that Buffalo’s 5-in-5 plan did not stabilize the neighborhoods where demolition was tar-
geted. The targeted demolition did not curb abandonment, and it destabilized the
housing market at the neighborhood level. In part, this was reflected in the higher
level of duress housing sales on the east side after the 5-in-5 plan’s implementation.
The 5-in-5 plan with its unilateral focus on demolition in distressed predominantly
African American neighborhoods lacked other dimensions that would promote neigh-
borhood revitalization. In essence, it was a demolition and slum clearance policy akin
to mid-twentieth-century urban renewal programs. This approach focuses on removing
blighted properties without a concomitant revitalization component. Historically this
approach has had a disruptive effect on the neighborhood, leading to accelerated residen-
tial displacement and population decline. Because demolition and slum clearance policies
have targeted minority communities, they have been labeled as negro removal programs
(Anderson, 1965). Unfortunately, our analysis confirms that Buffalo’s 5-in-5 plan
amounted to a continuation of the practice negro removal in the contemporary era.

More problematic, our analysis suggests that policies embedded in the types of racia-
lized markets described by Hackworth (2018, 2019), Taylor (2019), Taylor (2020), and
Imbroscio (2021) reinforce segregation and inequality, rather than curb it. At the
minimum, the policymakers who penned Buffalo’s 5-in-5 plan should have examined
past efforts to use demolition as a predicate for neighborhood revitalization. An evi-
dence-based analysis of urban renewal efforts and an understanding of how racialized
markets function would have adverted some of the worst tendencies of the 5-in-5
plan. Our analysis shows that absent this type of evidence-based praxis, the 5-in-5
plan was a failure, at least in terms of revitalizing majority African American neighbor-
hoods, curbing displacement, and draining wealth in the African American community.

The integrated analysis framework employed in this article may prove useful in ana-
lyzing the development and evaluation of neighborhood revitalization policies. As part
of the planners’ toolbox, this method helps planners systematically explore the spatial–
temporal variations and persistence of abandonment and demolition clusters with a
detailed description of the evolutions of the statistically significant clusters of abandon-
ment and demolition. It also allows planners to engage in a more fine-grained analysis
of the relationship between abandonment, demolition, and the housing market in the
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space–time context. When such analysis is contextualized in a historically segregated
city like Buffalo, and informed by theory on racialized markets, it provides a tool to
empirically examine critiques of urban planning interventions, such as Williams’s
(2020) theoretical description of racial planning principles. Williams (2020) argues
that racial planning principles propagate historic patterns of discrimination and the
production of racialized spaces. The analytic framework developed in this study can
be used to measure the impacts of racial planning principles and quantify how patterns
of inequality are reproduced in the built environment. Our analysis exemplifies the
benefits of establishing an empirical link between policy interventions and neighbor-
hood destabilization. After policies like the 5-in-5 plan are identified as ineffective,
alternative interventions like land banking, the establishment of land trusts, and
other approaches that focus on empowering residents in distressed communities can
be explored.

Notes

1. Details of the report: https://s4.ad.brown.edu/Projects/Diversity/segregation2010/city.aspx?
cityid=3611000

2. We selected data available at the address level as a proxy for abandonment. In some prior
research (Silverman et al., 2013 ; Weaver & Knight, 2018), HUD aggregate USPS adminis-
trative data on address vacancies was used as a proxy for abandonment. However, the USPS
data is only released at the census tract level, which precludes the type of micro analysis
applied in here.

3. The in-rem process and data used to examine Buffalo is similar to other data used to analyze
tax foreclosure auctions in cities like Detroit, Pittsburgh, Cleveland, St. Louis, Flint, and
Gary (Hackworth, 2014; Dewar et al., 2015; Seymour & Akers, 2021; Seymour & Akers,
2022).
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