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• Sixty-seven  percent  of  surveyed  vacant  lots  are  used  for  public,  private  or commercial  purposes.
• Surveyed  lots  which  are  unused  are  largely  located  in  areas  of  high  population  density  and  low  income.
• Sixty-two  percent  of surveyed  vacant  lots  are  covered  by  trees  and  other  herbaceous  vegetation.
• Vegetated  vacant  lots  are  spatially  clustered  and  correlated  with  neighborhood  green  space.
• Fine-scale  classification  can  support  planning  for  vacant  lot  management  and  development.
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a  b  s  t  r  a  c  t

Land  vacancy  is a  persistent  phenomenon  in  urban  landscapes  in the  United  States,  yet  little  is known
about  the  ways  vacant  lots  are  used  in  practice  and  the  functions  they  serve  in  local  communities.  Here,
we offer  insight  into  the  composition,  uses  and  neighborhood  context  of  vacant  lots  in New  York  City.
Using ArcGIS  and  Google  Earth,  we  conducted  a  visual  survey  of 5%  of  vacant  lots  in  each  New York  City
borough,  collecting  land  cover  and  actual  use  data.  Results  indicate  that  many  vacant  lots  in  New York  City
are  used  as  community  gardens,  residential  yards,  parks,  parking  areas  and  sports  fields.  Neighborhood
income  and  lot  vegetation  are  significantly  associated  with  most  of  the  ways  that  vacant  lots  are  used
in  practice.  In  particular,  lots  which  are  actually  unused  (33%)  tend  to  be  located  in  neighborhoods  with
relatively  high  population  density  and  low  median  household  income  levels.  We  suggest  that  by  assessing
vacant lot  uses,  ecological  characteristics  and  the  social  characteristics  of  neighborhoods  in which  vacant
lots are  located,  planners  may  be  able  to more  effectively  address  urban  land  vacancy  while supporting
urban  sustainability  and  resilience.

© 2013 Elsevier B.V. All rights reserved.

1. Introduction

Urban vacant land comes about through a variety of urban pro-
cesses, including demographic and preference-based residential
shifts, suburban expansion, de-industrialization and work force
relocation. Vacant lots are often viewed as a problem in urban
areas. Associated with crime, underutilization of land, abandon-
ment, depressed real estate values, trash, overgrown weeds, vermin
and general economic and social failure, they are thought to have
a negative impact on community vitality (Accordino & Johnson,
2000; Goldstein, Jensen, & Reiskin, 2001). However, vacant lots
may  also be viewed as places in the urban landscape that serve

∗ Corresponding author. Tel.: +1 212 229 5100x3958; fax: +1 212 229 5404.
E-mail addresses: kremerp@newschool.edu, peleg.kremer@gmail.com

(P. Kremer), hamsz235@newschool.edu (Z.A. Hamstead),
mcphearp@newschool.edu (T. McPhearson).

community needs or hold opportunity for land use transforma-
tions which can contribute to community development and provide
ecosystem services that support the health and wellbeing of peo-
ple (Burkholder, 2012; Little, 2008). The cumulative experience of
many United States cities suggests that vacant lots are a common,
lasting phenomenon which represent a substantial proportion of
the urban landscape and can be strategically used in urban devel-
opment policy (Bowman & Pagano, 2004). To inform planning and
decision-making processes addressing urban land vacancy, it is
imperative that we  build a knowledge base about the characteris-
tics of vacant lots, the types of uses they serve and their potential for
social–ecological transformation through strategic urban planning
and development.

In New York City (NYC), while some information is available
about administrative aspects of vacant lots – such as zoning, loca-
tion, and ownership – little is known about their landcover or how
they are used. In this paper, we assess characteristics of NYC vacant
lots to understand how they contribute to ecological processes, how

0169-2046/$ – see front matter ©  2013 Elsevier B.V. All rights reserved.
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Table 1
Review of vacant lot census data collected between 1955 and 1997.

Number of cities sampled City population size Land vacancy (%) Source

12 >100,000 >20% Bartholomew (1955)
48 ∼20% Niedercorn and Hearle (1964)
86 >100,000 20% National Commission on Urban Problems (1968)
37 >250,000a 12.5% National Commission on Urban Problems (1968)
86 >100,000 20–25% Northam (1971)
99 >100,000 19% Bowman and Pagano (2000)
20 >250,000a 15% Bowman and Pagano (2000)

a Gray highlights indicate surveys that were conducted in cities of similarly large population size (>250,000 people).

they are actually used by communities currently, and the social con-
text in which they are located. We  posit that vacant lots are part
of the infrastructure for social and ecological processes in the city
and can be utilized for the co-improvement of social and ecological
conditions in communities through green infrastructure develop-
ment.

1.1. Vacant lots in large cities

The persistent existence of vacant lots in the urban landscape
has been a reality in American cities for many decades (Schukoske,
2000). There is no single, broadly recognized definition of vacant
land, but typically included in this category are bare soil, agriculture
at the edge of an urbanized area or uncultivated land, recently razed
land, derelict land, land with abandoned buildings and structures,
brownfields, and greenfields (Bowman & Pagano, 2004; Pagano &
Bowman, 2000). Northam (1971) offers a typology of vacant land
which includes (1) remnant parcels, having small size or irregular
shape; (2) land having physical limitations to development (steep
slopes, flood hazards); (3) land in corporate reserve (e.g. owned by
utility companies for future expansion); (4) land held for specula-
tion and (5) land in institutional reserve. In practice, definitions of
vacant land are established by cities, and so vary among jurisdic-
tions. The classification may  be influenced by a city’s tax structure
and development plan, to include parcels with zero-dollar build-
ing value or city-owned surface parking lots (Bowman & Pagano,
2004). The American Planning Association (APA) provides two def-
initions of vacant land. Citing the California Planning Roundtable,
vacant land is defined as “lands or buildings that are not actively
used for any purpose,” or, cited from Leesburg, Virginia, “a lot or
parcel of land on which no improvements have been constructed”
(Davidson & Dolnick, 2004). In NYC, the Department of Finance
defines a vacant lot as a parcel of land “on which no lawful structure
exists and which is not otherwise being used for any purpose for
which it may  lawfully be used” (City of New York, 2010), combining
concepts from both APA definitions. These descriptions provide lit-
tle information about how vacant land might be incorporated into
planning strategies. For instance, land on which no structure exists
could be held in corporate reserve or have physical limitations to
development. The former is awaiting development, while the lat-
ter may  not be able to support building structures; yet, the vacant
land class encompasses both meanings. There is relatively little lit-
erature on vacant land in United States cities; systematic census
data, tracking supply of vacant land at the national level, was first
collected in the mid-1950s during suburban expansion, and has
been infrequently updated. The most recent comprehensive study
of vacant lots in U.S. cities was conducted between 1997 and 1998,
by surveying planning directors in U.S. cities with populations of
50,000 or more (Bowman & Pagano, 2004). The survey response
rate was 35%, suggesting that in many places, vacant land supply is
systematically tracked at the city-level. The average percentage of
vacant land in cities of comparable population sizes has remained
relatively constant over time. Vacant land in cities of more than

100,000 people has varied between 19 and 25% of total land area,
while for cities with populations greater than 250,000, vacant land
has comprised between 12.5 and 15% of total land area. Table 1
summarizes vacant lot census data collected between 1955 and
1997.

Bowman and Pagano (2004) found that cities which gained pop-
ulation reported more vacant land area than cities experiencing
population loss. On its face, this evidence appears at odds with
recent experiences of some post-industrial U.S. cities, where pop-
ulation decline has occurred alongside vast land abandonment at
the urban core. In cities such as Detroit, Michigan, Youngstown,
Ohio and Buffalo, NY, vacancy has come at the heels of popu-
lation shrinkage (Popper & Popper, 2010). One explanation for
this apparent discrepancy is that vacant land in growing cities is
acquired through annexation at urban peripheries, while shrink-
ing cities experience vacancy at their core. Indeed, Bowman and
Pagano (2004) found that a city’s ability to expand its territory
was  a significant predictor of that city’s proportion of vacant land,
implying that annexation is being used to maintain a supply of
vacant land for future development. Their survey data also suggests
that size, shape, and the assembly of land are the conditions that
most limit vacant land redevelopment. To avoid a blighting influ-
ence on the surrounding community, undevelopable vacant land
and vacant land awaiting development could serve long-term or
interim beneficial uses such as community gardens, wildlife gar-
dens, public plantings and recreational areas (Bonham, Spilka, &
Rastorfer, 2002).

Historically, strategies to green vacant land for neighborhood
improvement purposes have been enacted through a variety of
policy mechanisms. Gardening on vacant lots has been facili-
tated through Vacant Lot Cultivation Associations encouraging
the poor to grow food for sale and self-consumption (Lawson,
2005), land trust lease and acquisition programs enabling com-
munities to maintain gardens (Bonham et al., 2002), Cooperative
Extension support for food production in underserved neighbor-
hoods (Lawson, 2005), side-lot or “abutter” programs enabling
residents to manage land between buildings that would otherwise
stand vacant, as well as a more recent integration of commu-
nity gardening and urban agriculture into sustainability planning
processes (City of Philadelphia, 2010; Colasanti & Hamm, 2010;
Seattle Department of Neighborhoods, n.d.). Vacant land con-
version projects that have been components of city or urban
community comprehensive plans have also included waterfront
park development, the development of greenways used as bike
or pedestrian paths along railroads or abandoned industrial sites,
and the creation of city gateways (Bonham et al., 2002; City of
Pittsburgh, 2012; The Greening of Detroit, 2012). At the federal
level, funds from the Community Development Block Grant pro-
gram and the Neighborhood Stabilization Program are occasionally
used to create public spaces on vacant land, in addition to rehabili-
tating housing structures and enabling homeowners to purchase
vacant homes (DeGategno, Kasper, Kremer, Lampton, & Quinn,
2010; US HUD, n.d., 2009). Cities that have been significantly
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affected by land abandonment, such as Baltimore, Maryland, Cleve-
land, Ohio St. Louis, and Flint, Michigan, have used government or
quasi-governmental land banks to address vacancy by aggregating
vacant lots to be put into productive use or to create open and green
spaces (Alexander, 2005; US HUD, 2009; Wachter, Scruggs, Voith, &
Huang, 2010). Still, many social and political barriers prevent wide
adoption of such strategies. Challenges include the lack of clear and
accurate data about the nature and extent of the phenomena, the
complexity of handling properties under private ownership, con-
straints and restrictions regarding the use and sale of public lands,
capital and maintenance costs of greening projects, and the involve-
ment of multiple agencies and stakeholders with often conflicting
visions and goals (Alexander, 2005; Bonham et al., 2002).

1.2. Urban vacant lots, ecosystems, and the provision of
ecosystem services

While the ecology of urban vacant lots is not widely under-
stood (Burkholder, 2012), ecological processes do take place in
vacant urban lots (Bradshaw, 2003). Ecological succession has
been examined in urban landscapes including vacant land (Alberti,
2008). Successional dynamics are often governed by the history
of local disturbance, making future ecosystem structure and func-
tion difficult to predict (Trepl, 1995) for particular restoration or
planning goals. For example, ecological studies of vacant lots in
Baltimore and Chicago found inconsistent relationships between
species richness and variables such as lot age, size and level of iso-
lation (Crowe, 1979; Tauzer, 2009). From an ecological perspective,
urban land vacancy offers the potential for integrated urban natu-
ral systems in the forms of agriculture, forested areas and open
streams (Zipperer & Pickett, 2012). The development of different
types of ecosystems on vacant land and the ecosystem services
they could provide greatly depend on environmental conditions of
the land, surrounding natural habitats, current and historic uses
of the lot and the management practices utilized (Burkholder,
2012).

Ecosystem services are defined generally as the benefits human
society accrues from ecosystems and include four major types –
provisioning services (e.g. food production, water supply), regulat-
ing services (e.g. climate regulation, air pollution removal), cultural
services (e.g. recreation, education), and supporting services (e.g.
nutrient cycling, soil building) (Millennium Ecosystem Assessment,
2005). A major driver of the type and quantity of ecosystem services
in urban areas is landcover. Land covered by vegetation and bare
soil is generally more productive in the generation, regulation and
support of ecosystem services than non-vegetated and impervious
surfaces. Research assessing ecosystem services in urban vacant
lots is beginning to emerge. Studies suggest that vacant lots per-
form similarly or better than other urban land uses such as gardens
or lawns in the supply of many ecosystem services such as biocon-
trol (Yadav, Duckworth, & Grewal, 2012), soil food web productivity
(Grewal et al., 2011), stormwater retention services (Shuster et al.,
2011), habitat provision services, climate regulation and carbon
capture (Robinson & Lundholm, 2012). Food production is another
ecosystem service garnering increasing interest as an important
aspect of social–ecological urban systems. Recent studies suggests
that in cities impacted by shrinking populations and land abandon-
ment such as Detroit, Cleveland and Philadelphia, utilizing vacant
land for urban agriculture has significant potential to contribute to
the provisioning of food needs of local populations, help build local
economies, and strengthen social resilience (Colasanti & Hamm,
2010; Grewal & Grewal, 2012; Kremer, 2011).

Community gardens, open spaces and other urban greening
sites provide not only ecological amenities such as food, climate
regulation and stormwater mitigation, but also cultural value
(Saldivar-Tanaka & Krasny, 2004). Ecological and cultural value

can be intertwined; as communities transform unsafe and esthet-
ically displeasing landscapes into community gardens or other
sites of community engagement, opportunities for enhancing the
resilience of coupled social–ecological systems may  emerge (Folke,
2006; Tidball & Krasny, 2009). A general conclusion from the lit-
erature on ecosystem services in vacant lots is that although lots
differ widely by environmental conditions, uses and management
practices, where natural systems establish through ecological suc-
cession or intentional human intervention, ecosystem services are
produced. Much remains to be studied about the relationships
between social and environmental conditions, uses and manage-
ment practices and the type, quantity and quality of ecosystems
that form on vacant land.

1.3. Vacant lots in New York City

In 1970, vacant land comprised an estimated 13% of NYC’s
total land area. This equated to approximately 25,656 acres of
vacant land, 90% of which was  considered appropriate for develop-
ment (Northam, 1971). By 1995, this estimate decreased to 20,000
acres, accounting for 9.7% of the city’s land (Pagano & Bowman,
2000). General information about how community members, local
businesses, and public entities use vacant lots on a regular basis
is not systematically collected. However, the use of vacant lots
for community gardening in NYC is well-known due to contro-
versies in the late 1990s in which community gardening was
pitted against affordable housing opportunities in vacant lots (for
a review of the NYC community gardens controversy see Saldivar-
Tanaka & Krasny, 2004; Trust for Public Land, 2012), and a more
recent increasing interest in local food production in NYC (Cohen,
Reynolds, & Sanghvi, 2012; Smith & Kurtz, 2003).

Under the provisions of New York State Law and the Admin-
istrative Code of New York City, the Department of Finance is
responsible for valuing all real properties on an annual basis for
tax purposes. Vacant lots are included in the portfolio of proper-
ties to be inspected and valued. The NYC Department of Finance
defines vacant lots as land having no improvement or constructive
use (City of New York, 2010; NYC Department of Finance, 2012).
In the last six years, a number of New York City Council actions
regarding vacant lots were introduced or adopted. These actions
address the use of vacant lots as community gardens, the role they
can play in affordable housing and revitalization through tempo-
rary art installations, as well as the fundamental need to track city
vacancy so that business owners, residents and community groups
may  become aware of underutilized land. Appendix 1 provides a
list of recent resolutions, introductions and a local law pertaining
to NYC land vacancy. This city legislative activity points to a grow-
ing interest in creative approaches to managing underused land in
a way that meets community needs and minimizes deterioration
that can occur in areas of the city that are unused and uncared for.

Data about land use in NYC is collected and maintained by the
NYC Department of City Planning (DCP) through MapPLUTO, which
is a database created by merging the Primary Land Use  Tax Lot
Output (PLUTO) database and geographic boundaries of tax lot
features from the Department of Finance’s Digital Tax Map. It is
available to the public by license. Lot land uses are derived from
building class, as determined by New York City Department of
Finance assessors, combined with data layers of parks and other
open and public spaces. Because MapPLUTO is a compilation of
different data sources, there are some known discrepancies and
inaccuracies associated with the data; yet it is the primary way
information about land use in the city is maintained and publicized.
MapPLUTO is used by different stakeholders in the city for a vari-
ety of purposes including research on urban agriculture (Ackerman,
2011) and activities by civic organizations. For example, the Oasis
NYC network uses MapPLUTO data along with other data layers
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Table 2
Number of vacant lots in NYC, population (N = 29,782) and sample (N = 1502), and percent of sampled lots in each borough.

Borough Total number of
lots (population)

Number of lots in sample
stratified by borough and lot area

Percentage of lots stratified by
borough and lot area (%)

Brooklyn 7902 397 5.02
Bronx  4167 210 5.04
Manhattan 1282 67 5.23
Queens 8552 430 5.03
Staten  Island 7879 398 5.05
Total  29,782 1502 5.04

Source: Data were drawn from NYC Department of City Planning’s 2011 MapPLUTOTM (NYC Department of City Planning, 2011).

to provide community members and organizations free access to
community-related information (Oasis NYC, n.d.).

The administrative definition of vacant land use associated with
the MapPLUTO database does not necessarily correspond to social
and ecological processes taking place in vacant lots. In reality,
vacant lots in NYC and other cities across the U.S. are being used in a
wide variety of ways, from ad hoc parking lots to formal and infor-
mal  community spaces. The ‘undeveloped’ property of vacant lots
can allow for urban nature to form alongside the largely impervious
landscape of the built environment and provide essential ecosys-
tem services to the city. Here, we identify landcover relevant to the
ecological function of vacant lots, examine the actual uses of land
that is administratively defined as vacant, and construct a typology
for these uses. We  then analyze the relationships between vacant
lot characteristics and the social context in which they are located.
Our approach offers insight into the little-studied realm of vacant
land and its actual and potential use.

2. Methods

2.1. Sampling method

We  identified vacant lots in NYC through the spatially refer-
enced city tax lot database – MapPLUTO (NYC Department of City
Planning, 2011), and selected a stratified random sample to sur-
vey. A minimum sample size of 385 lots was required for a 95%
confidence level assuming the sample has maximum variability
(Cochran, 1963). However, since very little is known about the
social and ecological characteristics of vacant lots in NYC, we chose
to sample a larger number of lots to provide a more comprehensive
understanding of variation in the vacant lot population. Five per-
cent of vacant lots in each of the boroughs represented the largest
number of lots that were feasible to sample within the time and
budgetary constraints of this study.

The sample was stratified by borough and lot area using SAS®

9.2. In randomly sampling 5% of all lots stratified by borough alone,
we found that zoning and ownerships types were adequately rep-
resented; however, lot size was not. Therefore, we  grouped the
lots into four size bins using the Jenks optimization in ArcGIS.
The Jenks optimization method identifies natural breaks in data by
maximizing between-group differences while minimizing within-
group differences, which allowed us to identify natural groupings
of lot area (Longley, Goodchild, Maguire, & Rhind, 2011). We then
resampled the population stratified by borough and lot area. This
brought the median area of the sample close to that of the popu-
lation, though mean area was divergent between the sample and
population due to the sampling of a few large lots. Because some
size bins contained relatively few lots, in these cases the required
selection probability was greater than 5%, leading to an overall
sample size slightly higher than 5%. Table 2 shows the number
of vacant lots in the population and sample stratified by borough
and lot area, as well as the percentage of lots sampled in each
borough.

2.2. Data collection-survey of sampled vacant lots

We  surveyed vacant lot landcover and land use by visually
inspecting the sampled lots in Google Earth Pro and Google Street
View to determine landcover, building typology, and actual use. To
capture the heterogeneity of urban lots, we  used a modified version
of the classification HERCULES (High Ecological Resolution Classi-
fication for Urban Landscape and Environmental Systems) scheme
developed by Cadenasso, Pickett, and Schwarz (2007). HERCULES
was  developed to capture the fine, heterogeneous spatial charac-
teristics of urban landscapes by combining land cover, land use and
ancillary GIS data. We  applied modifications that refined the per-
cent land cover classes and building typologies in order to better
characterize their representation in NYC lots. In addition to the data
collection method suggested by the HERCULES approach, we deter-
mined actual use for each sampled lot using the street view function
in Google Earth. A survey methodology document was  developed
including typologies and special notes for surveyors to follow. The
visual survey was  conducted by two of the authors, highly-trained
in GIS and experienced working in urban environments. The num-
ber of surveyors was limited to two  in order to minimize variation
in visual interpretation.

To create the survey environment, we  overlaid an ArcGIS Shape-
file containing all sampled vacant lots on Google Earth’s digital
globe, using the Import function in Google Earth Pro. We  then
created Excel files that included lot identification number and all
survey variables, where data collected in the visual survey were
recorded. Unique lot identifications were used to join the survey
Excel files to the spatial dataset of sampled vacant lots using the
Join function in ArcGIS. A survey validation process was used to
ensure compatible visual interpretations. In the validation process,
the surveyors first examined an identical batch of 100 lots following
the survey procedure. Results were manually compared and diver-
sions discussed. In general, diversions were minimal, but for each
case, the lot in question was reviewed and agreement reached on
appropriate classification.

2.2.1. Landcover classification
Following the HERCULES procedure, we  identified six landcover

classes: building, pavement, bare soil, coarse vegetation (trees), fine
vegetation (grass and shrubs), and water. For each lot, in each of the
landcover classes one of the following semi-quantitative percent
cover categories was  determined: (0) absent; (1) present–10.99%
cover; (2) 11–35.99%; (3) 36–55.99%; (4) 56–75.99%, (5) >76%.
Where not visually obvious, the appropriate class was determined
by drawing polygons on the Google Earth image, using the Google
Earth Add Polygon tool, to encompass a particular landcover within
a lot, and dividing the resulting land area by the total area of the
lot. Because this procedure was  used to determine the appropriate
class rather than for a precise digitization of landcover, polygons
created in the process were not saved.

Based on these landcover class categories, we took a conserva-
tive approach to estimate the total area of each landcover in each
lot on a range between (a) the lowest value of each percent cover
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Table  3
Classification of actual uses of vacant lots and visual markers used to identify them.

Class Description Visual markers

(0) Unused land (There is no apparent use of the lot; lot does not
appear to be actively managed.)

Boarded entry; overgrown vegetation

(1)  Private house (The lot appears to be part of a house or used as
a  backyard.)

Manicured yard; attached to a private home or included within
the  fence of a private home

(2)  Commercial\industrial (The lot appears to be in use by a
commercial or industrial entity.)

Shipping containers; tractor trailers; warehouses; signage

(3)  Community garden Community garden sign (e.g. New York Restoration Project
site); raised garden beds

(4)  Park (forested or paved) Park sign; athletic facilities (e.g. basketball court), forested lots
within larger forest context

(5)  Tree cover in residential street Tree cover between housing units in residential zoning
(6)  Sport fields Baseball diamond, running track
(7)  Road, roadside pavement or sidewalk
(8)  Junk yard Junk
(9) Parking lot Sign at entry; fee collector
(10)  Non-commercial parking Alleyway between buildings with parked cars
(11)  Other

class (e.g. for class (2) the lowest value is 11%) and (b) the midpoint
within the class (e.g. the midpoint for class (2) is 23.5%). We  then
multiplied these minimum and midpoint land cover percentages
by total lot area to obtain area in each land cover class. One excep-
tion was lots covered by only one landcover class. In these cases,
100% of the lot area was assigned to a single landcover class.

2.2.2. Building typology
To identify the different types of structures on vacant lots we

modified the HERCULES building typology to accommodate the
variation in building types common in NYC. We  developed a build-
ing typology including the following seven classes: (0) no building;
(1) single family structures; (2) multiple occupancy structures
under 4 stories; (3) high-rises between 4 and 10 stories; (4) towers
greater than 10 stories; (5) commercial and industrial structures;
(6) accessory structures (pools, gazebos, decks, sheds, and garages).
During the visual survey, whenever a structure was  visible on the
surveyed lot, a class number was noted under the building typology
variable column in the survey Excel file.

2.2.3. Actual use
The actual use category is not part of the HERCULES classification

scheme and was developed in order to provide information about
how vacant lots in NYC are being used in practice. The develop-
ment of the actual use classification was possible due to a relatively
new function in Google Earth – Google Street View – which has not
been utilized comprehensively in research to date (Rundle, Bader,
Richards, Neckerman, & Teitler, 2011). While Google Street View is
available only partially in many parts of the world, in NYC compre-
hensive and up-to-date street photography is available for most
city streets. At the time of data collection, available imagery was
taken in the summer of 2011, matching the MapPLUTO data used in
this study. Actual use was determined by visually assessing vacant
lots in Google Street View and classifying into use categories that
represented recurring uses observed during the survey verification
procedure. Because the purpose of this part of the research was
to develop an understanding of the different ways vacant lots are
being used and because classifications based on Google street pho-
tography are not yet developed, the classification here is based
on the researchers’ observations. Although a number of spatial
databases, including the NYC Parks Department’s parks layer and
NYC Green Thumb Community Gardens layer indicate some actual
uses, these databases are collected and published during different
years and can be incomplete or inconsistent. Since we  wanted to
provide a snapshot of vacant lot uses for a point in time and compare

these results with publically available data, we  relied solely on
visual inspection to determine actual use. Table 3 describes the
different actual use classes and visual markers used to identify
them. A limitation of this study is the lack of verification procedure
to assess the accuracy of survey observation.

2.3. Analysis

Analysis was  conducted using data from the NYC Map-
PLUTO tax lot database in conjunction with results of the actual
use and land cover survey, as well as a city green layer file
developed by merging available GIS green infrastructure layers
including federal and state recreation and non-recreation open
space, NYS Department of Conservation land, and NYC parks
and other open space. GIS green layers were obtained from the
NYS GIS Clearinghouse (http://gis.ny.gov/) and the NYC OpenData
(https://nycopendata.socrata.com/) websites. We  mapped vacant
lots and performed cluster analysis on the spatial proximity of lots
and lot characteristics, prepared descriptive statistics on vacant lot
characteristics, and analyzed correlations among these characteris-
tics. We also analyzed spatial density of the vacant lots population,
as well as the green density within and in the neighborhood of
sampled vacant lots. The lot green density variable was created by
adding the percent area of the coarse and fine vegetation landcover
categories; it describes the percentage of total green landcover area
within the lot. Cluster analysis was  performed on the green den-
sity variable using the Hot Spot Analysis tool in ESRI ArcGIS 10.
Using a randomization null hypothesis, the analysis locates and
maps statistically significant adjacency of high and low variable
values (results are reported as GiZ scores). Descriptive statistics on
ownership, zoning and land area were developed for the popula-
tion of vacant lots. For the sample, we  also explored the distribution
of actual use types across the five boroughs, as well as the distri-
bution of ownership type (e.g. public), zoning classification, and lot
size across actual use types.

In order to examine how actual use of the lot relates to
the social characteristics of the neighborhood in which it is
located, we  generated neighborhood income and neighbor-
hood population density variables by creating a 500-m buffer
from the centroid of each lot and intersected the buffers with
U.S. Census median household income and population density
data at the census block level. Where the buffer encompassed
more than one census block, the variables were generated by
averaging median household incomes and population densities
of all census blocks within the buffer. To explore how actual
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Fig. 1. (A) Spatial distribution of vacant lots population (N = 29,782) and sample
(N = 1502) in NYC. (B) Percentage of census block group area classified as vacant
land.

use relates to the “greenness” of the neighborhood in which
it is located, we generated neighborhood green density and
distance to green variables from the city green layer. For the
neighborhood green density variable, we intersected this green
city layer with the 500-m vacant lot buffers and computed the
percent green within each 500-m buffer. To generate the distance
to green variable, we computed the distance between the centroid
of the lot and nearest green polygon edge. All spatial variables
were created using ESRI ArcGIS 10. We  then analyzed correlations
between the actual use of the lot and the neighborhood income,
population density, neighborhood green density, distance to green
and lot green density variables using logistic regression in Stata
12.1. Each actual use was recoded to a dummy  variable where
1 represents the presence of an actual use and 0 represents its
absence. Neighborhood income was recoded to units of $1000,
population density to units of 1000 people/km2, and distance
to green to units of 100 m.  Associations between each actual
use type and neighborhood income, neighborhood population
density, neighborhood green density, distance to green and lot
green density were then explored using simple logistic regression.
Correlations were also explored among population density, dis-
tance to green, and income and neighborhood green density using
Spearman correlation in Stata 12.1.

3. Results

3.1. The population of vacant lots in NYC

MapPLUTO (edition 11v1), classifies a total of 29,782 city lots
as vacant. These lots encompass over 7000 acres and range in
size from almost 0 to over 900,000 m2, averaging 996 m2. Sixteen
percent of the lots are smaller than 100 m2, 46% range between
100 and 300, 17% between 300 and 500, and 21% are larger than
500 m2. Since the City assumes that lots with an ownership classi-
fication of “unknown” are privately-held (NYC Department of City
Planning, 2011), we combined unknown ownership and private
ownership categories. The majority of vacant lots are privately-
held (77%); of these, ownership is not known for 14,881 or 50%
of the total number of vacant lots. With respect to vacant lot
area, the distribution between public and private is more even
– with 44% of the total land area of vacant lots held by pub-
lic entities, indicating that on average, publicly owned lots are
larger.

Fig. 1 presents the spatial distribution of the population and
sample of vacant lots and the density of the population of vacant
lots measured as percent of area of each census block group clas-
sified as vacant. Variation across the five boroughs of the city with
respect to number of lots, total area they occupy and ownership
type is presented in Fig. 2. While 26% of vacant lots in the city are
located in Staten Island, these lots represent 57% of the total vacant
land area due to a small number (4) of very large (>100,000 m2) lots.
These four lots account for 50% of all of the land area in vacant land
and therefore, heavily skew land area estimates for the actual use
types that they represent. In general, Staten Island are larger than
vacant lots in other boroughs, with the average size of a Staten
Island vacant lot more than triple the average of the other four
boroughs.

Based on an overlay of city park and other green infrastructure
data layers with the vacant lot layer, we  determined that there are
2136 vacant lots occupying 2635 acres located within open space
and green infrastructure in the city, accounting for 7% of all vacant
lots and 37% of the total land area in vacant lots. These lots include
city owned parks and open spaces (30% of total vacant lot land area),
state and federal park and forest land (1% of total vacant lot land
area), wetlands (2% of total vacant lot land area) and other open
space, such as cemeteries, owned privately or by not for profit orga-
nizations (4% of total vacant lot land area). Two of the lots in our
survey were cross-listed in two  databases – one in the City Parks
layer and as a “unique area,” and the other in the City Parks layer
and as a National Recreational Area. This suggests that in some cases
government entities may  have overlapping ownership of conserved
lands identified as vacant.

Overlaying the population of vacant lots with a city database of
community gardens reveals that 672 lots (2%) are community gar-
dens. Most community gardens on vacant lots (530) are included in
the city owned park and open space database and the remaining are
owned by a mix  of other city entities including private and not for
profit owners. As mentioned above, although the NYC Parks Depart-
ment’s parks layer, NYC Green Thumb Community Gardens and
other green space layers indicate some actual uses, we did not use
these databases to determine the actual use results in our survey,
since they are collected and published during different years and
can be incomplete or inconsistent. Rather, we relied on our survey
to determine the current actual use of vacant lots.

Roughly half of all vacant lots are found in low-density residen-
tial areas and held by private owners, implying that private owner
land management is an important determinant of how vacant lots
are used. High-density residentially zoned lots held by private
owners are the second most frequent zoning/ownership category
of vacant lots (14.6%), followed by low-density residentially zoned,
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Fig. 2. Number of vacant lots and the total area they occupy by borough and owner-
ship type in the population (N = 29,782) of vacant lots in NYC.

publicly-owned lots (10.8%). Fewer vacant lots are located in com-
mercial (4%) or manufacturing (9.5%) zones, and almost none are
located within mixed use districts. Table 4 shows cross-category
percentages of vacant lots by zoning district and ownership for
number of lots and lot area.

3.2. Surveyed vacant lots

With the exception of mean lot size, the summary statistics of
the sampled vacant lots closely match those of the population. Due
to the area stratification sampling strategy which sampled at least
one lot from the upper area bin per borough, mean area of the sam-
ple (2694 m2) was  considerably higher than that of the population
(996 m2), though median areas closely match. Table 5 compares

Table 5
Summary statistics, including number, mean and median area, ownership and zon-
ing district, for all vacant lots (N = 29,782) and a random, stratified sample of vacant
lots  (N = 1502) in New York City.

Population Sample

Total number of lots 29,782 1502
Mean area (m2) 996 2694
Median area (m2) 235 233
%  publicly-owned 23% 22%
%  privately-owned 77% 78%
%  lots in low-density residential districts 64% 66%
%  lots in high-density residential districts 21% 20%
%  lots in commercial districts 4% 4%
%  lots in manufacturing districts 10% 9%
%  lots in mixed residential/commercial districts 1% 1%

Source: Data for area, ownership and zoning status of lots were drawn from NYC
Department of City Planning’s 2011 MapPLUTOTM (NYC Department of City Planning,
2011).
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Fig. 3. Examples of vacant lots with different actual uses as surveyed in a Google Earth visual survey. Details include the surrounding urban context and demographic and
socioeconomic characteristics of the lot’s neighborhood, defined by a 500-m radius around the centroid of the lot.

size, ownership and zoning descriptive statistics of the vacant lot
population with the sample.

Roughly 11% of surveyed vacant lots have some type of visi-
ble building structure. Seven percent were accessory structures,

2% single occupancy structures, 1% multiple occupancy structures
under four stories and 1% industrial buildings. The identification
of single and multiple occupancy structures, as well as industrial
buildings on a small number of vacant lots may  be due to the time



Author's personal copy

226 P. Kremer et al. / Landscape and Urban Planning 120 (2013) 218– 233

Fig. 4. Survey results of landcover in sampled vacant lots (N = 1502). Results present
the  distribution of different landcover types (coarse vegetation, fine vegetation, bare
soil, water, building and paved) for the five boroughs of NYC.

discrepancy between Google Earth photography and MapPLUTO
data collection, or could be indicative of lot misalignment or data
errors, since lack of a structure is a defining characteristic of the
NYC Department of Finance’s vacant lot class.

Fig. 3 shows visual examples of common actual use types
encountered in the survey. Lots are presented from a street view
perspective using the Street View function in Google Earth together
with a Google Earth aerial image at about 1:300 m scale, showing
the urban context of each lot. Also presented in Fig. 3 are charac-
terizing features such as size, ownership and median household
income (Census 2000) of the block group in which the vacant lot
is located. As a measure of the availability of and access to green
and open spaces in the neighborhood of each vacant lot, neigh-
borhood green density represents the percent of green and open
space in a 500-m radius of the lot. Distance to green describes
the distance to the nearest public green or open space. As Fig. 3
exemplifies, vacant lots are located in multiple urban contexts.
Some are small lots, located in the middle of rows of low rise and
low density residential streets. Others, as in the example of the
community garden, are part of a larger land unit bordered by roads.
The lot representing tree cover within a residential context serves
as an example of the importance of the location and spatial distri-
bution of vacant lots. In this case, the lot is immediately adjacent
to a large public open space (a cemetery) and provides a connec-
tion between open space to the south-east and street trees to the
north-west. Such connections are crucial in the maintenance and
support of ecosystem provisioning, as well as the maintenance of
biodiversity that supports ecosystem services in cities (Elmqvist,
Alfsen, & Colding, 2008). Depending on the management practices
applied, vacant lots used as private yards and unused vacant lots
(with no apparent use) have similar potential to serve as corridors
and connectors between fragmented urban green spaces.

3.2.1. Landcover in surveyed vacant lots
We find that the landcover of vacant lots varies widely across

NYC boroughs. The dominant landcover type in sampled vacant
lots was fine vegetation (38%), followed by coarse vegetation (24%),
paved surfaces (17%), bare soil (15%) and building cover (6%), with
water accounting for only 1% of total area of the sampled vacant lots.
Fig. 4 presents the results of the landcover survey by landcover type,
and variation across boroughs. As shown in Fig. 4, most building
cover is found in Brooklyn and the majority of tree cover and fine
vegetation is concentrated in Staten Island and Queens.

3.2.2. Actual uses in surveyed vacant lots
Results of the survey of actual uses show that 33% of sampled

vacant lots appear to be unused. In our survey, we define unused
vacant lots as those lots having no apparent actual use or manage-
ment. Other vacant lots are used as private yards, for commercial

Fig. 5. (A) Map representing the spatial distribution of the results of a Google Earth
visual survey (N = 1502) of actual uses of vacant lots in NYC. (B) Spatial cluster anal-
ysis of green density of vacant lots. Reported GiZ scores represent the standard
deviations associated with the statistical significance of the null hypothesis rejec-
tion. Red indicates clustering of high green density and blue indicates clustering of
low green density.

and non-commercial parking, commercial spaces (such as a storage
area of a lumber company or a sanitary equipment company), sport
fields, playgrounds, and community gardens. Fig. 5(A) presents the
spatial distribution of actual uses of vacant lots, and Fig. 6 illustrates
the distribution of actual uses within and among vacant lots across
the five boroughs.

Vacant lot land use composition varies widely across the five
boroughs of NYC. One example of this variation is the high pro-
portion of vacant lots that are used as community gardens in
Manhattan (18%) versus the other boroughs (0–5%). This is partly
due to the highly visible public campaign in the 1990s to pro-
tect community gardens that were established through the Green
Thumb Program (Schmelzkopf, 2002), and provides insight into
differences in land use priorities across boroughs. The general
typology of the built landscape is also evident in this sample, with
Queens – a borough characterized by a relatively high density of
single family housing units – having the largest percentage of
vacant lots used as private yards. Another interesting finding is that
overall, 12% of vacant lots in the city can be characterized as tree
cover within residential streets. This finding suggests that in urban
areas, discontinuous land patches may  hold significant ecological
value characteristic of urban forests, providing local temperature
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Fig. 6. Actual uses of surveyed vacant lots (N = 1502) across NYC’s five boroughs as determined by a visual survey.

regulation, storm water runoff mitigation and human health ben-
efits (Nowak et al., 2007). Notably, this finding is driven by a large
number of lots in Staten Island (92 out of 176) that in general main-
tain the highest tree cover density in the city. Excluding Staten
Island, only 6% of total lots in the sample can be characterized as tree
cover within residential streets, implying that local-scale access to
this amenity is not evenly distributed across the city.

Vacant lots are by and large privately-held. With the exception
of community gardens, the proportion of lots owned by private
entities in each actual land use category ranges between 66 and
88%. Low-density residential zoning districts hold the greatest
proportion of vacant lots for most actual land use categories.
Exceptions to this are community gardens, commercially used
lots, industrially used lots and junkyards. Community gardens are
more commonly found in high-density residential districts, while
commercially used lots, industrially used lots and junkyards are

primarily found in manufacturing zones. The “unused land” and
“park” categories each contain more land area, by a factor of more
than three, than every other actual use type combined. However, as
mentioned in Section 3.1 above, four lots in Staten Island account
for 50% of all vacant land and therefore skew area proportions for
the actual uses they represent. Of these four lots, we classified
two  as unused, one as a park and one as commercial/industrial
use. One is listed as City-owned, one privately-owned and two
have unknown ownership. The lot classified as privately-owned
by the MapPLUTO database was identified as a park in our sur-
vey, and is listed as a state-protected “unique area” in the New
York State Department of Environmental Conservation protected
land database, as well as a National Recreation Area (New York
State Department of Environmental Conservation, 2011). Although
the ownership type is listed as private in MapPLUTO, the owner is
listed as “People of the State of New York.” This lot is 414,795 m2,
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Table  6
Descriptive statistics for lot and neighborhood characteristics.

Mean Median St Dev Range

Neighborhood income ($1000) 42.58 41.26 15.58 11.88–90.62
Neighborhood population

density (1000 people/km2)
12.98 9.41 10.38 0.01–57.86

Neighborhood green density (%) 0.11 0.05 0.14 0–0.89
Distance to green (100 m)  1.74 1.42 1.48 0–10.10
Lot  green density (%) 0.51 0.67 0.36 0–1

Sources: Data for population density and income variables were drawn from the
2000 U.S. Census; Data for lot green density, distance to green and neighborhood
green density variables were drawn from New York City Parks layer (2011) and New
York City open space layer (2011) available at https://nycopendata.socrata.com/;
and New York State Department of Conservation (DEC) DEC Lands layer (2011),
Water Inventory (2011), Park Boundary (2011) and Tidal Wetlands (1974) available
at  http://gis.ny.gov/gisdata/inventories.

accounting for 10% of total land area of the sampled lots. For a
detailed description of the variation in ownership type, zoning dis-
trict type and land area across actual use types see Appendices 2A
and 2B.

3.3. Land use, landcover and the social context of vacant lots

To begin to understand the relationships between lot character-
istics, neighborhood characteristics and land cover, we examined
correlations among actual use, neighborhood income (average cen-
sus block median household income within a 500-m buffer of
the lot), neighborhood population density (average census block
population density within a 500-m buffer around the lot), neigh-
borhood green density (percentage green space within a 500-m
buffer around the lot), distance to green (distance from the lot to
other green spaces), and lot green density (percentage of the lot
covered by trees, shrubs and herbaceous vegetation). Table 6 shows
descriptive statistics for the neighborhood and lot variables.

Population density is negatively correlated with distance to
green, income and neighborhood green density, though the nega-
tive correlation between population density and distance to green
is weak. Distance to green is negatively correlated with population
density and neighborhood green density, and has a weak posi-
tive correlation with income. In general, greener lots are located in
relatively greener neighborhoods with higher income levels. Cor-
relation results are summarized in Table 7.

Results of the simple logistic regression analysis, listed in
Appendix 3, indicate that income is significantly associated with
nine of the 12 actual land use categories, neighborhood population
density with six categories, and lot green density with eight. Dis-
tance to green and neighborhood green density are, overall, poor
predictors of actual use, as both are associated with only three
actual use categories. Among actual use types that imply green
land cover, including community garden, park and residential tree

Table 7
Correlation matrix for lot and neighborhood characteristics.

Lot green
density

Population
density

Distance
to green

Income

Population density −0.26
Distance to green 0.01 −0.09***

Income 0.25*** −0.66*** 0.17***

Neighborhood green density 0.10*** −0.32*** −0.48*** 0.12***

Sources: Data for population density and income variables were drawn from the
2000 U.S. Census; Data for lot green density, distance to green and neighborhood
green density variables were drawn from New York City Parks layer (2011) and New
York City open space layer (2011) available at https://nycopendata.socrata.com/;
and New York State Department of Conservation (DEC) DEC Lands layer (2011),
Water Inventory (2011), Park Boundary (2011) and Tidal Wetlands (1974) available
at  http://gis.ny.gov/gisdata/inventories.

*** Results are significant at p ≤ 0.001.

cover, at least one green metric was  associated with each of them.
Community gardens tend to be closer to other green space than
vacant lots that are not used as community gardens; however, they
tend to have a smaller neighborhood green density than the other
uses. Parks also tend to be closer to other green space, and are
associated with a much higher neighborhood green density. Each
percent increase in neighborhood green density increases the odds
that a vacant lot will be a park by 446%, within a 95% confidence
interval of 92–2164%. Residential tree cover, though not signifi-
cantly associated with distance to green or neighborhood green
density was highly associated with lot green density. Although
community gardens may  imply green space, they were not signif-
icantly associated with higher lot green density (likely due to the
presence of bare soil), whereas unused lots were. Each additional
percent of green on a vacant lot increases the odds of it being in the
unused category by 2.4–4.5%. Unused land was also associated with
lower-income neighborhoods and higher population density,
implying that unused land may  serve as an important ecological
resource in low-income, high population density neighborhoods,
but are currently underserving as a social resource that other kinds
of spaces such as parks may  provide. Fig. 7 shows the results of
the odds ratio analysis on a logarithmic scale. From this figure, it
is apparent that of all the actual use categories, community gar-
dens had the strongest association with neighborhood income (−),
neighborhood population density (+), as well as distance to green
(−). Lot green density was  most strongly associated with parking
lots (−) and tree cover (+), while neighborhood green density had
the strongest associations with parks (+) and junkyard (−), though
the association between junkyards and neighborhood green den-
sity was non-significant. For detailed results of odds ratio ranges
see the table in Appendix 3.

Fig. 7. Odds ratio analysis (on logarithmic scale) of the association between sur-
veyed actual uses on vacant lots and social characteristics in vacant lots’ 500 m
neighborhood. Variable analyzed include median household income, population
density, neighborhood green density, distance to green, and lot green density.
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Fig. 8. Distribution of lot green density (calculated as percent green cover) for sur-
veyed actual uses. Outliers are indicated by “*” and dark bars represent the median
lot green density for each actual use.

An important consideration for management of vacant land in
the city is the interplay between the various land uses taking place
in vacant lots and the land cover that accompanies them. Of partic-
ular relevance is the possibility of utilizing vacant lots in the short,
medium and long terms, as urban nature sites that provide and
support ecosystem services generation in the city. Fig. 8 shows
the distribution of lot green density (as percent green cover) for
surveyed actual uses. Outliers are indicated by “*” and dark bars
represent the median lot green density for each actual use. Results
of logistic regression analysis (Fig. 7) indicate that actual use des-
ignations, which imply green land cover, such as parks, residential
tree cover and community gardens, do in fact have relatively high
percentages of green cover. Lots that are used as parking lots and for
other commercial purposes tend to have low green coverage. Green
coverage in other uses of vacant land, such as sports fields and
private yards, is more widely spread, indicating more land cover
variability in these actual use categories. Land identified as unused
in our survey also shows variability in percent green coverage but
is skewed toward the upper percentages with a range between 35
and 85% and a median of 70%. As presented in Fig. 5(B), cluster anal-
ysis of lot green density indicates a high level of spatial clustering of
lots with high green density. These are located primarily in Staten
Island, where prevalent actual uses include residential tree cover,
private yards, and unused land. Clustering of lots with low green
density in Brooklyn, Queens and Manhattan is co-located with a
greater mix  of actual uses.

4. Discussion

A growing realization in the planning community that vacant
land is a permanent, though dynamic, feature of urban centers is
shifting the focus from understanding and evaluating the adverse
impacts of land vacancy on neighborhoods and communities to
examining how economic and planning mechanisms can trans-
form these lots into more productive uses. In addition, a growing
understanding that not all vacant land has the potential to be rede-
veloped through market mechanisms has led to an effort to develop
alternative programs and mechanisms through which vacant lots
can provide public use and community enhancement (Alexander,
2005; Bonham et al., 2002; Wachter et al., 2010), even if for short
term use. Many of these programs target urban green and open
spaces, suggesting there is positive social and ecological potential
in these types of transformation. Here we discuss major findings

of the survey of landcover and actual uses of vacant lots in NYC
and analyze these findings with respect to the social and ecological
context of the neighborhoods around them.

Findings of this study support the early evidence that many
vacant lots already have vegetative landcover, which fosters eco-
logical processes and supports the provisioning of ecosystem
services to the city. We  find that the majority (62%) of land defined
as vacant in NYC is covered by trees, herbaceous vegetation and
grass. Vacant lots that tend to have green cover vary in their use
– from parks, community gardens and private yards to vegetated
and tree-covered unused lots concentrated in residential areas.
Moreover, we  find strong positive correlation between the level
of green cover in a lot and the level of green cover in the neigh-
borhood around the lot, as well as strong spatial clustering of lots
that share similar levels of green density. This finding suggests that
where lots with high green density are clustered, they are part of a
connected, urban green matrix. Taken together, these findings sug-
gest that at their present state, vacant lots already provide many
types of ecosystem services associated with the presence of green
landcover such as food production, runoff mitigation, and recre-
ation. In some cases, unused vacant lots with a high proportion of
green coverage may  be important to protect from development. At
the same time, lots that are truly unused may  have the most poten-
tial for transformation into even more productive urban sites for
increasing the generation of ecosystem services.

Currently, community gardens appear to be a successful strat-
egy for utilizing vacant spaces in NYC. Community gardens in our
survey are relatively green spaces which, as literature suggests, are
supporting the production of a multitude of ecosystem services
such as food production and recreation (Burkholder, 2012; Grewal
& Grewal, 2012; Grewal et al., 2011; Zipperer & Pickett, 2012).
Given that their locations are positively correlated with population
density and negatively correlated with income and neighborhood
green density, our findings suggest that they provide these services
in communities of high social need and limited access to other types
of open or green spaces.

Our study also suggests that the City’s method for identifying
and classifying vacant lots, though meaningful for property tax pur-
poses, is not necessarily useful for planning purposes. Many lots
defined as vacant are sites for a multitude of social and ecologi-
cal processes, and require a finer classification if they are to be fully
considered in planning processes. Moreover, the high proportion of
vacant lots whose ownership is unknown (50%) may  present a chal-
lenge for community groups or other organizations and individuals
wishing to more fully utilize under-utilized vacant lots. A number
of vacant lots are located within areas that are under conservation
or other forms of protection by federal, state and municipal entities
and should not be considered developable, while others are unused,
unmanaged sites which may  be contributing to urban blight. How-
ever, the lack of groundtruthing in our study is a limitation, and
may  constrain our ability to characterize the full array of actual use
of vacant lots in the city. A census of vacant lots using our method-
ology could be conducted by the City and periodically updated, in
order to provide useful data for community groups who wish to
advocate for development and transformation of vacant lots into
more beneficial space, or who  are engaged in participatory plan-
ning processes involving vacant land utilization, especially since
many of the lots are located in residential areas. Our methodology is
designed to be flexible and could potentially be applied in multiple
urban contexts, including postindustrial cities, such as Chicago or
Detroit, with declining populations and vacant land that is unevenly
distributed and concentrated in disinvested, often minority neigh-
borhoods. Understanding the social conditions in neighborhoods
where vacant lots are located may  be of even greater relevance in
these contexts because vacancy which comes about as a result of
disinvestment can influence further disinvestment.
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Of the 91 lots included within both the City Parks database and
classified as vacant in the MapPLUTO database, our visual survey
identified 26 as unused, 10 as parks, 27 as community gardens and
the remainder fell into a variety of actual use classes. In addition,
19 vacant lots fell within state parks, national recreation areas,
wetland and other state and federally protected areas. Two  tidal
wetland lots were classified as unused in our survey, and three
of the 5 state and federal parks were classified as parks, while
the remaining two were classified as commercial and parking. In
all, 26 lots or 5% of lots classified as unused fell within a green
infrastructure layer. This points to possible limitations of our visual
inspection methodology, errors in the green infrastructure layers
and/or inconsistencies within the MapPLUTO database. Eleven land
use classes are listed within the MapPLUTO database, including
Open Space and Outdoor Recreation (class 09) and Vacant Land
(class 11). As Open Space and Outdoor Recreation is a distinct class
from Vacant Land, it is unclear how a park is classified as vacant,
unless there are errors within MapPLUTO or time lags in data collec-
tion between the two datasets. To illustrate this problem, in section
3.1 above, we describe a lot in Staten Island that is a state-protected
land in conservation, but is listed as a vacant lot in MapPLUTO under
private ownership. Data collection coordination among City agen-
cies responsible for maintaining land use and urban green space
information may  help to resolve inconsistencies and provide more
accurate information to the public regarding which lots are actually
available for transformation. Identifying lots that are truly unused
can serve as a first step in the process of prioritizing the rede-
velopment of vacant lots for public and community purposes, or
for conservation if unused vacant land is significantly green and
already providing ecosystem services valued by the community or
the city.

Our findings show that unused lots are relatively green, and
located in residential neighborhoods of high population density
and low income. Targeting such lots for redevelopment as public
green spaces can benefit local community members and enhance
neighborhood vitality.

More generally, we argue that a fine scale classification, such
as we undertook in this survey, can support decision making pro-
cesses in planning for vacant lot management and development. For
example, residential tree covered lots already serving as important
sources of green connectivity may  be designated for conservation.
The large number of lots being used as private yards might merit
a consideration of mechanisms to allow such use while requir-
ing certain management strategies supporting ecosystem services
goals. Lots which are small in size or otherwise make develop-
ment challenging present opportunities to develop, enhance or
preserve urban green infrastructure. Land that is topographically
challenging, for example, may  be well-suited as nature preserves,
while accessible, but oddly shaped lots may  serve as greenways or

small pocket parks with public access. Land near existing rail or
other transportation corridors where other types of development
are unlikely may  serve as portions of greenways with pedes-
trian and bike access. Urban design interventions such as these
could facilitate development of vacant land into enhanced public
amenities, yet appropriate transformation depends on the social
context and actual use of the land. However, deciding the most
appropriate transformation of unused vacant land to best meet
social need for ecosystem services is a complex process involving
stakeholders from local residents and community groups to city
government agencies. These processes are political in nature, at
times involving contested claims over who  has a right to access
community resources and who  is empowered to make decisions
regarding those resources. We  argue that providing public infor-
mation regarding vacant land at a greater level of detail is one step
City agencies can take toward engaging with community members
in visioning how unused land may  be transformed.

5. Conclusion

In this paper we used ArcGIS, Google Earth, and Google Street
View technologies to survey and assess 5% of New York City’s
administratively-defined vacant lots and analyze survey findings
in relation to social and ecological characteristics of the neigh-
borhoods where vacant lots are located. The goal of this study is
to support emerging research and planning of urban vacant lots.
We conclude that vacant lots are sites for social and ecological
processes in the city. The social context of vacant lots, often res-
idential areas or neighborhoods with high population density and
low household income, offers potential to develop landscapes that
are more socially and ecologically beneficial. Unused lots within
high social need contexts can be prioritized for redevelopment of
public green infrastructure. A first step toward appropriate devel-
opment of vacant land for urban green infrastructure is the creation
of a mechanism for identifying and classifying social and ecological
characteristics of vacant lots at the city scale. The survey method-
ology we  use offers one way to combine new technologies and
publicly available data to extract spatially explicit, detailed infor-
mation at a fine scale. While the tools used in this study are mostly
publicly available and could be easily reproduced in other cities,
limitations of the methodology include a time consuming survey
process, a dependence on accurately identifying lot use, and poten-
tial time discrepancies between different datasets. Further research
is necessary on the typology of vacant lots. However, by combining
an assessment of actual uses, ecological characteristics and physi-
cal indicators such as size, location and shape, planners may be able
to more effectively address urban land vacancy while supporting
urban sustainability and resilience through enhanced production
of urban ecosystem services.
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Appendix 1.

Review of New York City legislation related to vacant land.

File no. & date Name Description

Resolutiona

1033-2007
Preserve the existing Green Thumb
Community Gardens

Requires the Mayor to preserve existing Green Thumb Community Gardens and set aside more
parkland, open space and vacant lots to be developed as permanent Green Thumb Community
Gardens

Introductionb

0048-2010
Annual census of vacant properties To require that a list of every vacant building and vacant lot in the city is made available to the

public on an annual basis
Resolutiona

0009-2010
Creating a Mitchell-Lama-type program for the
21st Century for buildings to be built on vacant
lots owned by NYC and for vacant City-owned
buildings

Encourages affordable housing development on City-owned vacant lots and in vacant
City-owned buildings, requiring that some units be reserved for residents who were
previously displaced

T2011-3626 Oversight – The Impact of Pop-Up Art
Installations in Vacant Spaces

Oversight hearing was held on the role of the Department of Cultural Affairs in supporting
pop-up art in vacant spaces.

Introductionb

0652-2011
Requiring the registration of owners of vacant
property

To require that owners of property which is vacant for one year register owner contact
information with the City

Local  Lawc No.
48-2011

Establishing reporting requirements for the
department of citywide administrative services
on the status of city-owned real property

Requires that information about all City-owned property be available to the public, including
the  use (or vacancy) of lots

Introductionb

0809-2012
Identifying all vacant and underutilized
municipally owned sites that would be suitable
for the development of renewable energy

To require that a solar and wind energy feasibility study be conducted every three years on
vacant and underutilized municipally owned sites

Introductionb

0776-2012
Creating a land bank To establish the New York City Land Corporation to encourage construction and development

of  affordable housing. . . fresh food stores and public and open spaces by conducting
inventories of vacant property and conveying them for productive uses

a Resolutions are non-binding policy statements.
b Introductions are proposed laws in the legislative process.
c Local Laws are enforceable municipal legislation (New York State, 1998).

Appendix 2A.

Variation in ownership type and zoning district of each actual use class with margins of error for a 95% confidence level.

Actual use type Ownership Zoning

Public Private Residential
(low density)

Residential
(high density)

Commercial Manufacturing Mixed use Park

Unused 114 (23% ± 4%) 383 (77% ± 4%) 290 (58% ± 4%) 126 (25% ± 4%) 34 (7% ± 2%) 42 (8% ± 2%) 5 (1% ± 0.8%) 0 (0%)
Private residence 93 (23% ± 4%) 315 (77% ± 4%) 353 (87% ± 3%) 44 (11% ± 3%) 3 (1% ± 0.8%) 8 (2% ± 1%) 0 (0%) 0 (0%)
Commercial/industrial 22 (29% ± 10%) 53 (71% ± 10%) 15 (20% ± 9%) 9 (12% ± 7%) 6 (8% ± 6%) 42 (56% ± 11%) 3 (4% ± 4%) 0 (0%)
Community garden 21 (50% ± 15%) 21 (50% ± 15%) 5 (12% ± 10%) 36 (86% ± 10%) 1 (2% ± 5%) 0 (0%) 0 (0%) 0 (0%)
Park  3 (10% ± 11%) 27 (90% ± 11%) 21 (70% ± 16%) 5 (17% ± 13%) 1 (3% ± 9%) 2 (7% ± 9%) 0 (0%) 1 (3% ± 6%)
Residential tree cover 24 (14% ± 5%) 152 (86% ± 5%) 157 (89% ± 5%) 15 (9% ± 10%) 1 (1% ± 1%) 3 (2% ± 2%) 0 (0%) 0 (0%)
Sports fields 1 (13% ± 23%) 7 (88% ± 23%) 5 (63% ± 34%) 3 (38% ± 34%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Road  10 (15% ± 9%) 57 (85% ± 9%) 52 (78% ± 10%) 7 (10% ± 7%) 1 (1% ± 3%) 7 (10% ± 7%) 0 (0%) 0 (0%)
Junkyard 3 (21% ± 21%) 11 (79% ± 21%) 2 (14% ± 18%) 5 (36% ± 25%) 0 (0%) 6 (43% ± 23%) 1 (7% ± 13%) 0 (0%)
Parking lot 21 (34% ± 12%) 40 (66% ± 12%) 22 (36% ± 12%) 17 (28% ± 11%) 3 (5% ± 5%) 18 (30% ± 11%) 1 (2% ± 3%) 0 (0%)
Noncommercial

parking
24  (24% ± 8%) 77 (76% ± 8%) 55 (54% ± 10%) 35 (35% ± 9%) 5 (5% ± 4%) 5 (5% ± 4%) 1 (1% ± 2%) 0 (0%)

Other 4 (17% ± 16%) 19 (83% ± 16%) 17 (74% ± 18%) 5 (22% ± 17%) 0 (0% ± 0%) 1 (4% ± 8%) 0 (0%) 0 (0%)
Total  340 (23%) 1162 (77%) 994 (66%) 307 (20%) 55 (4%) 134 (9%) 11 (1%) 1 (0%)

Source: Data for ownership and zoning status of lots were drawn from NYC Department of City Planning’s 2011 MapPLUTOTM (NYC Department of City Planning, 2011).

Appendix 2B.

Variation in mean, median and total area of each actual use type with margins of error for a 95% confidence level for mean estimates.

Actual use type Area (m2)

Mean Median Total

Unused 3860 ± 4170 259 1,918,300
Private  residence 247 ± 31 184 100,918
Commercial/industrial 3885 ± 5064 469 291,405
Community garden 318 ± 91 231 13,349
Park  44,856 ± 49,067 689 1,345,687
Residential tree cover 748 ± 453 260 131,638
Sports  fields 412 ± 299 238 3293
Road  1802 ± 2081 228 120,716
Junkyard 304 ± 106 250 4258
Parking lot 1182 ± 612 396 72,083
Noncommercial parking 207 ± 30 191 20,930
Other  1019 ± 1419 218 23,432

Total  4,046,009 (100%)

Source: Data for area of lots were drawn from NYC Department of City Planning’s 2011 MapPLUTOTM (NYC Department of City Planning, 2011).
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Appendix 3.

Relationship between actual uses and neighborhood and lot characteristics, reported as odds ratio ranges for a 95% confidence interval.
Independent variables are listed in column headings and dependent variables, each of which represents a dummy variable (where 1 = the actual use listed and 0 = all actual
uses  except the one listed), are listed in row headings. Values represent the odds of a lot having an actual use given a one unit change in the independent variable, within a
95%  confidence interval. For example, for every 1000 people/km2 increase in neighborhood population density, ceteris paribus, we  expect an 8–13% increase in the odds of a
lot  being a community garden.

Actual use type Neighborhood income
($1000)

Neighborhood
population density
(1000 people/km2)

Distance to green
(100 m)

Neighborhood green
density (%)

Lot green density
(%)

Unused 0.97–0.99*** 1.00–1.02* 0.87–1.01 0.60–2.80 2.41–4.55***

Private residence 1.01–1.03*** 0.97–0.99*** 1.13–1.31*** 0.26–1.43 0.73–1.38
Commercial/industrial 0.97–1.0* 0.97–1.02 0.80–1.1 0.04–2.08 0.00–0.03***

Community Garden 0.87–0.93*** 1.08–1.13*** 0.10–0.34*** 0.00–0.79* 0.71–4.19
Park  0.96–1.01 0.91–1.00 0.23–0.61*** 91.93–2163.62*** 0.92–8.18
Residential tree cover 1.04–1.06*** 0.92–0.96*** 0.97–1.19 0.32–3.10 115.35–860.10***

Sports fields 0.95–1.04 0.95–1.08 0.20–1.06 0.06–238.61 0.09–4.18
Road  1.02–1.05*** 0.94–0.99* 0.81–1.14 0.42–10.46 0.01–0.08***

Junkyard 0.89–0.98** 0.98–1.07 0.69–1.42 1.97e−06–7.55 0.04–0.89*

Parking lot 0.94–0.98*** 0.99–1.04 0.78–1.12 0.15–6.2 0.00–0.02***

Noncommercial parking 0.94–0.97*** 1.02–1.05*** 0.92–1.20 0.01–0.60** 0.03–0.11***

Other 0.97–1.02 0.97–1.05 0.78–1.34 0.10–26.4 0.08–0.90*

Sources: Data for population density and income variables were drawn from the 2000 U.S. Census; Data for lot green density, distance to green and neighborhood
green  density variables were drawn from New York City Parks layer (2011) and New York City open space layer (2011) available at https://nycopendata.socrata.com/;
and  New York State Department of Conservation (DEC) DEC Lands layer (2011), Water Inventory (2011), Park Boundary (2011) and Tidal Wetlands (1974) available at
http://gis.ny.gov/gisdata/inventories.

* Results are significant at p ≤ 0.05.
** Results are significant at p ≤ 0.01.

*** Results are significant at p ≤ 0.001.
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