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whereas park size is not. In particular, new greenway parks with an active transportation component built in the 2008–2015 period triggered gentrification more than other park types, and new
parks located closer to downtown tend to foster gentrification more than parks on a city’s outskirts. These findings call into question the ‘just green enough’ claim that small parks foster green
gentrification less than larger parks do.
Keywords
environmental gentrification, environmental justice, equity, urban green space, urban parks
Corresponding author:
Alessandro Rigolon, Department of Recreation, Sport and
Tourism, University of Illinois at Urbana-Champaign,
George Huff Hall, 1206 S 4th St, Champaign, IL, 61820,
USA.
Current affiliation: Department of City and Metropolitan
Planning, University of Utah, Salt Lake City, UT 84112,
USA.
Email: alessandro.rigolon@utah.edu

Rigolon and Németh

403

᪈㾱
ᴰ䘁Ⲵ⹄ウ㺘᰾ˈ൘শਢкᣅ䍴н䏣Ⲵ㺇४ᔪ・ᯠޜഝਟ㜭ሬ㠤ᡯԧк⏘઼վ᭦ޕᴹ㢢Ӫ
㻛傡䙀ǄаӋӪᔪ䇞䟷ਆа“ࡊྭ䏣ཏ㔯㢢”Ⲵᯩ⌅ˈҏቡᱟબᔪ䇮ሿޜഝ઼䱴䘁Ⲵ
㓿⍾䘲⭘ᡯˈ䇔Ѫ䘉ਟԕ߿ቁ䘉⧠䊑Ⲵਁ⭏ˈᴹӪ〠ѻѪ“㔯㢢㓵༛ॆ”Ǆ❦㘼ˈቡ↔ㅹ
㿲⛩ˈ⋑ᴹа亩⹄ウሩн਼ᐲⲴṧᵜ䘋㹼Ҷᇎ䇱Ự傼ǄᡁԜԕ㖾ഭⲴ10њᐲѪ⹄ウሩ
䊑ˈ䘋㹼ཊቲ⅑䙫䗁എᖂ࠶᷀ˈԕ⽪ᱟ㜭ṩᦞ2000-2008ᒤ઼2008-2015ᒤᵏ䰤ᯠᔪޜ
ഝⲴս㖞˄ᐲѝᗳⲴ䐍˅ǃ㿴⁑઼࣏㜭˄↕㹼ᡆ僁㹼Ӕ䙊˅亴⍻ަઘതӪਓᲞḕ४ᱟ
㓵༛ॆǄᡁԜਁ⧠ޜഝⲴ࣏㜭઼ս㖞ᱟ㓵༛ॆⲴᕪᴹ࣋Ⲵ亴⍻ഐ㍐ˈ㘼ޜഝⲴ㿴⁑ࡉн
ᱟǄ⢩࡛ᱟˈ2008-2015ᒤᵏ䰤ᔪ䇮Ⲵǃާᴹ↕㹼ᡆ僁㹼Ӕ䙊㓴ᡀ䜘࠶Ⲵᯠ㔯䚃ޜഝ∄ަ
Ԇ㊫රⲴޜഝᴤ㜭ᕅਁ㓵༛ॆˈ㘼սҾᐲ४䱴䘁Ⲵᯠޜഝ∄ᐲ䛺४Ⲵޜഝᴤ㜭׳䘋㓵༛
ॆǄ䘉Ӌਁ⧠ሩሿޜഝ∄བྷޜഝᴤ㜭׳䘋㔯㢢㓵༛ॆⲴ䈤⌅ᨀࠪҶ䍘⯁Ǆ
ޣ䭞䇽
⧟ຳ㓵༛ॆǃ⧟ຳ↓ѹǃޜᒣǃᐲ㔯ൠǃᐲޜഝ

Received September 2018; accepted April 2019

Introduction
When established in historically marginalised neighbourhoods, investments in sustainable urban infrastructure such as bike
paths and urban green spaces can result in
rent and property value increases that often
displace the low-income residents such projects were intended to benefit (Anguelovski,
2016; Lubitow et al., 2016). This phenomenon has been called environmental gentrification (Anguelovski et al., 2018; Gould and
Lewis, 2017; Immergluck and Balan, 2018).
As the back-to-the-city movement generates
demand for more liveable urban areas, environmental gentrification constitutes one of
the major environmental justice issues faced
by marginalised urban communities today
(Anguelovski, 2016; Hyra, 2015). Among the
new environmental amenities found to foster
gentrification, urban green spaces such as
parks and greenways have received particular attention, and scholars have used the
more specific phrase green gentrification to
describe their impact on socioeconomic and
demographic change (Anguelovski et al.,
2018; Gould and Lewis, 2017).

But not all parks are created equal, and
not all parks result in green gentrification in
the same ways. Decrying the gentrifying
impacts of single iconic greenway parks such
as New York City’s High Line and Atlanta’s
BeltLine (Immergluck, 2009; Immergluck
and Balan, 2018; Loughran, 2014), some
researchers advocate for a ‘just green
enough’ approach that encompasses a number of different strategies, including creating
smaller parks intended to serve long-term
residents, and coupling park development
with proactive interventions to preserve and
produce affordable housing and jobs
(Curran and Hamilton, 2012, 2018; Wolch
et al., 2014). Nevertheless, we know that
even small neighbourhood parks can foster
gentrification when located in desirable central neighbourhoods and surrounded by an
attractive housing stock (Anguelovski et al.,
2018). Despite these contradictions, no study
has yet modelled how the location, size and
function of a new park might interact to
shape neighbourhood change, and no investigation has analysed how new parks foster
green gentrification across a sample of
diverse cities. Specifically, the ‘just green
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enough’ claim that new parks that are
‘small-scale and in scattered sites’ might not
result in green gentrification has not been
examined in a systematic way (Wolch et al.,
2014: 241).
We build on the green gentrification literature by determining what types of parks
might predict green gentrification in the first
nationwide study of green gentrification in
the USA. Focusing on 10 major US cities,
we conduct a scaled-up longitudinal analysis
to uncover how new parks built between
2000 and 2015 foster gentrification in nearby
census tracts. Based on multilevel, mixed
effects logistic regressions, we find that,
indeed, not all new parks foster gentrification in the surrounding areas and that tracts
located within half a mile of a new greenway
park built between 2008 and 2015 are substantially more likely to gentrify than others.
In addition, we find some evidence that new
parks built in this same period and located
close to downtown predict gentrification in
surrounding tracts more than those that are
not. Finally, we do not find any significant
associations between park size and gentrification outcomes, which casts some doubt on
the particular ‘just green enough’ claim that
small, scattered parks do not foster green
gentrification in the same way as larger
parks do (see Wolch et al., 2014).

Green gentrification or ‘just green enough’
Many post-industrial cities seeking to redefine their economy and image have turned
to environmental sustainability as a framework to guide redevelopment (Anguelovski,
2016; Checker, 2011; McKendry, 2018;
Quastel, 2009). ‘Urban greening’ initiatives
can include remediating polluted sites, building environmental amenities such as parks
and bike lanes and renovating existing parks
(Anguelovski, 2016; Connolly, 2018; Eckerd,
2011; Gould and Lewis, 2017; Lubitow
et al., 2016; Pearsall, 2013; Quastel, 2009).
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Urban leaders use these initiatives to
improve environmental quality and land values in less desirable urban neighbourhoods,
and to consequently attract middle- and
upper-class individuals back to the urban
core (Hyra, 2015). In many instances, housing price increases resulting from improved
environmental conditions and the related
influx of new residents and businesses can
contribute to displacing long-term residents
of historically disenfranchised neighbourhoods, a phenomenon described as environmental
or
ecological
gentrification
(Anguelovski, 2016; Anguelovski et al.,
2019; Checker, 2011; Dooling, 2009). For
the long-term residents who remain in place
thanks to homeownership or subsidised
rental housing, this process can result in a
sense of psychological displacement, as
many of their social support networks are
erased from their neighbourhood (Fullilove,
2016; Garcı́a and Rúa, 2018; Kern, 2015;
Shaw and Hagemans, 2015).
Yet many cities have chosen to move forward with urban sustainability initiatives
under the assumption that they benefit all
residents equally, when in reality the greatest
gains tend to accrue for the most well-off
(Checker, 2011; Lubitow et al., 2016;
Pearsall and Anguelovski, 2016). Thus, environmental gentrification constitutes an
increasingly pressing environmental justice
challenge for marginalised communities
around the world (Anguelovski, 2016;
Checker, 2011; Gould and Lewis, 2017).
Equity-minded planners, community organisations and policymakers face a difficult
conundrum: as the evidence mounts that
environmental amenities can foster environmental gentrification, how can we continue
to provide them without displacing the very
people they are intended to benefit?
A number of empirical studies in the
United States, Spain, South Korea and
Germany have shown the extent to which
new and/or renovated parks have fostered
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green gentrification in their surrounding
neighbourhoods (Anguelovski et al., 2018;
Connolly, 2018; Gould and Lewis, 2017;
Haase et al., 2017; Immergluck, 2009; Kwon
et al., 2017). Yet since nearly all of these
studies have focused on single, centrallylocated, iconic, greenway parks with an
‘active transportation’ function, we know little about the applicability of these studies’
findings to a variety of contexts. Indeed, not
all parks are created equal: a small pocket
park in Brooklyn’s Sheepshead Bay, New
York is unlikely to have the same impact on
surrounding property values as, say, the
High Line has had in Manhattan
(Loughran, 2014).
Two recent studies have modelled green
gentrification for multiple parks within the
same city and helped shed light on whether
park size and location affect gentrification.
Anguelovski et al.’s (2018)
study of
Barcelona suggests that location matters:
new green spaces only contributed to gentrification in areas that also had desirable features such as proximity to downtown or the
coastline as well as a historic housing stock.
Gould and Lewis (2017) analyse four New
York City parks and find that three have
triggered gentrification in their surrounding
neighbourhoods. Among the parks that fostered gentrification, two are very large
(above 80 acres), and all three are located
close to lively commercial districts with
attractive housing stock. Also, the park that
did not foster gentrification is much smaller,
is located further from white collar job centres and is surrounded by industrial land
uses. It is important to note, however, that
neither of these studies included park size or
location in their statistical models; thus, we
developed hypotheses about how location
and size can predict green gentrification by
interpreting the results of these two studies.
Several other studies of green gentrification have focused on single iconic greenway
parks that also have an active transportation
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function, including the BeltLine in Atlanta
(Immergluck, 2009; Immergluck and Balan,
2018), the 606 Trail in Chicago (Rigolon
and Németh, 2018a; Smith et al., 2016), the
High Line in New York City (Loughran,
2014) and the Gyeongui Line Forest Park in
Seoul (Kwon et al., 2017). And all of these
found that housing units located in close
proximity to new greenway parks have experienced significantly higher appreciation
than those located farther from such parks.
The consistency of these results suggests that
new greenway parks with an active transportation component might trigger green
gentrification.
But environmental gentrification is not an
inevitable outcome of all urban sustainability initiatives that improve environmental
quality in historically disenfranchised neighbourhoods. Using the concept of ‘just green
enough’ (JGE), Curran and Hamilton (2012)
have argued that brownfield redevelopment
in general, and new green spaces in particular, can be implemented without displacing
long-term, working-class residents if planning processes are protective of locals’ needs
and demands. In particular, Curran and
Hamilton (2012: 1027) suggest that greening
initiatives should go beyond glamorised
visions including ‘park space, waterfront
cafes, and luxury LEED-certified buildings’
to also include ‘industrial uses and the working class’. Building on this work, Wolch
et al. (2014: 241) claim that JGE approaches
should involve the construction of new parks
that are ‘small-scale and in scattered sites’
instead of larger green spaces, engaging the
community in planning to ensure that new
parks fit their needs, and implementing antidisplacement initiatives to preserve and build
affordable housing units.
In a recent edited volume, Curran and
Hamilton (2018: 6) expand on their original
definition to suggest that JGE approaches
require ‘equal access to green space, not
tourist-oriented parks’ and ‘democratic
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process, not privatized planning’. In one
chapter, Rupprecht and Byrne (2018) argued
that the provision of informal green space
(e.g. vacant lots and power line corridors)
can serve as a JGE strategy that can limit
green gentrification. All authors argue that
parks must meet residents’ demands through
meaningful, bottom-up planning, design and
management efforts along with strategies to
construct and preserve affordable housing
for the most vulnerable residents (Curran
and Hamilton, 2012, 2018; Rupprecht and
Byrne, 2018; Wolch et al., 2014). As such,
JGE approaches emphasise the importance
of procedural justice – that is, meaningful
involvement and equity-oriented policies –
and distributional justice – the notion that
long-term residents should have improved
access to green space and be able to remain
in place (Boone et al., 2009).
Although some within the academy and
profession have been quick to adopt ‘just
green enough’ as a mantra in redevelopment
efforts, these hypotheses have not yet been
tested in a systematic study on green gentrification. In particular, no investigation has
clearly modelled how the location, size and
function of a new park might foster neighbourhood change, and no study has examined green gentrification across a sample of
diverse cities. In addition, the specific claim
that new parks that are ‘small-scale and in
scattered sites’ might not trigger green gentrification – one of the central tenets of JGE
(Wolch et al., 2014: 241) – has not yet been
confirmed by empirical studies.
In this article, we advance these nascent
green gentrification and JGE streams of literature by asking: (1) Does the presence of a
new park always foster gentrification in the
surrounding areas? (2) Does the location of
new parks (i.e. distance from downtown)
matter for green gentrification? (3) Does the
size of new parks matter for green gentrification? (4) And do new parks that also serve
an active transportation function (i.e. a
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greenway park) foster green gentrification
more than others? By answering those questions, we also respond to recent calls to identify the particular characteristics of parks
that foster gentrification (Anguelovski et al.,
2019). We hypothesise that larger, centrally
located parks that include active transportation trails – parks like Atlanta’s BeltLine,
Chicago’s 606 Trail and New York’s High
Line – will more strongly contribute to the
gentrification of surrounding neighbourhoods than other parks (Immergluck and
Balan, 2018; Rigolon and Németh, 2018a).

Methods
We conduct a longitudinal study of parks
built between 2000 and 2015 in 10 major US
cities. To ensure we are capturing more than
a big-city phenomenon in a scaled-up
national analysis, we examine the five largest
cities (New York, NY, Los Angeles, CA,
Chicago, IL, Houston, TX and Philadelphia,
PA), as well as five medium-sized cities
experiencing major economic growth
(Albuquerque, NM, Austin, TX, Denver,
CO, Portland, OR and Seattle, WA). This
sample includes cities located in all major
geographical regions of the United States
(East Coast, South, Midwest, Mountain
West and West Coast) and with significant
variations in population size and ethnoracial composition (see Table 1).
We map gentrification trends at the census tract level for two periods: between 2000
and the 2006–2010 American Community
Survey (ACS; for parks built between 2000
and 2008), and between the 2006–2010 ACS
and the 2012–2016 ACS (for parks built
between 2009 and 2015). We choose 2008 –
approximated by the 2006–2010 ACS – as
the cut-off point between the two time periods because this was the height of the Great
Recession, which severely impacted housing
markets (Hyra and Rugh, 2016). In this
analysis, we only focus on new parks built

8,461,961
3,918,872
2,714,017
2,240,582
1,559,938
556,859
907,779
663,303
620,589
668,849
22,312,749a

New York
Los Angeles
Chicago
Houston
Philadelphia
Albuquerque
Austin
Denver
Portland
Seattle
All cities

55,191
51,538
50,434
47,010
39,770
48,127
60,939
56,258
58,423
74,458
54,215b

Median
household
income
(US$)
67.74
71.53
67.66
74.90
64.73
59.37
51.11
46.64
28.45
34.29
56.64b

Percent
people
of colour
1294
1241
987
898
943
816
1106
1035
1025
1266
1061b

Median
gross
rent
(US$)
1097
543
425
244
191
62
94
81
74
61
2872a

GE
tracts
2000
220 (20.1%)
71 (13.1%)
80 (18.8%)
46 (18.9%)
36 (18.8%)
19 (30.6%)
22 (23.4%)
30 (37%)
23 (31.1%)
16 (26.2%)
563a (19.6%)

Gentrified
GE tracts
2000–2008
1024
541
448
249
191
57
94
75
71
57
2807a

GE
tracts
2008
255 (24.9%)
104 (19.2%)
65 (14.5%)
29 (11.6%)
37 (19.4%)
10 (17.5%)
22 (23.4%)
20 (26.7%)
14 (19.7%)
13 (22.8%)
541a (20.3%)

Gentrified
GE tracts
2008–2016
48 (2)
55 (1)
29 (3)
23 (0)
4 (0)
39 (0)
16 (3)
55 (6)
18 (0)
94 (0)
381a (15a)

New parks
2000–2008
(new greenway
parks)
22 (1)
68 (2)
35 (2)
15 (3)
5 (1)
2 (0)
13 (0)
8 (1)
6 (0)
41 (0)
215a (10a)

New parks
2008–2015
(new greenway
parks)

Notes: For all cities, a denotes the sum, b denotes the average.
Sources: Sociodemographic data from the 2016 American Community Survey (five-year estimates, 2012–2016); park data from the 10 cities and the Trust for Public Land.

Population

City

Table 1. Sociodemographic features, GE tracts, gentrified tracts and new parks in the 10 selected cities in 2016.
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near gentrification-eligible (GE) tracts,
which we define as those that have a median
household income below the city’s median
(Anguelovski et al., 2018; Ding et al., 2016;
Timberlake and Johns-Wolfe, 2017). We
only focus on GE tracts because ‘by definition, in order for tracts to gentrify, they have
to be lower-income at the beginning of the
period’ (Ding et al., 2016: 42).

Data sources and measures
We rely on several data sources to operationalise variables describing parks, sociodemographic characteristics, housing features and
other urban amenities (e.g. rail transit,
downtowns). Table 2 provides an overview
of the variables we use in this study, their
data source, their role in our analyses
(dependent and predictor variables), their
year of measurement and their ‘level’, where
census tract equals Level 1 and city equals
Level 2. Although we use census tracts as
the units of analysis for this study, we also
include data at the city level to describe
characteristics of the 10 cities in multilevel,
mixed effects models (see statistical analysis
section). We use census tracts instead of
smaller units of analysis such as census block
groups because, for the latter, the American
Community Survey provides estimates with
very large margins of error (Spielman et al.,
2014). We process all these data in ESRI
ArcGIS (version 10.5) and run statistical
analyses in IBM SPSS (version 25.0).

Dependent variables
We build a dichotomous variable that
describes whether a census tract has gentrified or not during each of the two periods.
We borrow from the definition of gentrification proposed by Chapple et al. (2017), classifying census tracts as ‘gentrified’ if they
had (1) increases in median household
income, (2) increases in the percentage of
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people with a bachelor’s degree, and (3)
either a rise in median gross rent or median
housing value greater than that of their city
in the same period. This definition does not
include measures describing race and ethnicity, primarily because several authors have
shown evidence of non-white gentrification
(Chapple et al., 2017; Timberlake and
Johns-Wolfe, 2017).
We use Chapple et al.’s (2017) operationalisation of gentrification among other definitions for three reasons. First, it includes a
robust set of measures describing socioeconomic status and housing prices. Second, it
is one of the most recent definitions of gentrification and builds on previous conceptualisations (e.g. Bates, 2013; Freeman, 2005).
Third, it relies on measures that are available
nationwide through the US Census Bureau
and is used in a number of recent studies
(e.g. Rigolon and Németh, 2019).

Predictor variables
Our variables of interest examine the presence and characteristics of new parks as
related to our four research questions. First,
we analyse the presence of new park space
built in each of the two study periods (2000–
2008 and 2008–2016) within half a mile from
a census tract’s centroid (new park; dummy
variable).1 We use half a mile because in the
United States this is considered to be the
threshold for walking access to parks
(Rigolon, 2016), because previous research
on green gentrification in the US shows that
new parks can impact property values
located up to half a mile away (Smith et al.,
2016) and because census tracts have relatively large sizes (239 acres, on average, for
GE tracts in 2008). We include only developed parks open to the public, excluding
community gardens and vacant land designated for future park development. Second,
we analyse the acreage of new parks built
within half a mile of a census tract (size of
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Table 2. Variables and data sources.
Dependent variables to define gentrification (binary outcome variable)
Variable
Income
Percent bachelor
Rent
Home value
Predictor variables
Variable
Percent Black
Percent Latino
Income
Rent
Percent vacant housing
units
Population density
Percent multifamily
Percent older housing
units
Variable
Distance from downtown
Access to rail transit*
Income change in
previous decade
Percent HUD units
New park*
Size of new parks
New greenway park*
New park close to
downtown*

ParkScore

Description
Median household income
Percentage of people aged 25 and
above with at least a bachelor’s degree
Median gross rent
Median home value for owneroccupied units

Data source
ACS, LTDB
ACS, LTDB

Type
DV
DV

Level
1, 2
1, 2

ACS, LTDB
ACS, LTDB

DV
DV

1, 2
1, 2

Description
Percentage of non-Hispanic Black
residents
Percentage of Latino or Hispanic
residents
Median household income
Median gross rent
Percentage of vacant housing units

Data source
ACS, LTDB

Type
CV

Level
1

ACS, LTDB

CV

1

ACS, LTDB
ACS, LTDB
ACS, LTDB

CV
CV
CV

1, 2
1
1, 2

ACS, LTDB
ACS, LTDB
ACS, LTDB

CV
CV
CV

1, 2
1
1

Data source
City data
City data

Type
IV, CV
CV

Level
1
1

ACS, LTDB

CV

1

HUD

CV

1

City data

IV

1

City data, TPL
City data, TPL

IV
IV

1
1

City data, TPL

IV

1

TPL

CV

2

Number of residents per acre
Percentage of multifamily housing units
Percentage of housing units older than
30 years
Description
Distance from each city’s downtown
Presence of a rail transit station within
half a mile
Change in median household income in
the previous decade
Percentage of housing units subsidised
by HUD
Presence of a new park within half a
mile
Size of new parks within half a mile
Presence of a new greenway park with
walking/cycling trails within half a mile
Presence of a new park located close
to downtown (less than median
distance to downtown of
gentrification-eligible tracts for each
city)
ParkScore index describing the quality
of urban park systems

Notes: * denotes a dummy variable. DV: dependent variable. IV: independent variable. CV: control variable/covariate.
ACS: American Community Survey. LTDB: Longitudinal Tract Database. HUD: US Department of Housing and Urban
Development. TPL: The Trust for Public Land. Level 1: Tract. Level 2: City. All data was collected at the beginning of the
two study periods (2000 and 2006–2010 ACS).

new parks). Third, we examine whether new
greenway parks – those longer than one mile
and with an active transportation purpose –

are within half a mile from a census tract
centroid (new greenway park; dummy variable). We choose a threshold of one mile for
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greenway parks to single out greenways that
connect multiple neighbourhoods and serve
as active transportation infrastructure
(Rigolon and Németh, 2018a). Fourth, we
develop and measure a variable describing
park location; for each city, we operationalised ‘close to downtown’ as any distance
shorter than the median distance to downtown of GE tracts (new park close to downtown; dummy variable).
Our covariates include a broad range of
factors known to foster and limit gentrification (see Table 2). Specifically, for Level 1
(census tracts) we include the percentage of
people of colour, housing vacancy, the presence of historic housing buildings, proximity
to downtown, access to rail transit stations,
the provision of publicly subsidised housing
and others (Chapple et al., 2017; Hwang and
Sampson, 2014; Rigolon and Németh, 2019;
Timberlake and Johns-Wolfe, 2017; Zuk and
Chapple, 2016). Covariates for Level 2 (cities) include socioeconomic status (income),
the availability of housing (percent vacant
housing), urban fabric features (population
density) and the quality of urban park systems (ParkScore; see Rigolon et al., 2018).
To ensure we are capturing covariates known
to prevent or foster gentrification, and not
simply to be consequences of gentrification,
we gather these data at the beginning of the
two study periods (2000 and 2008).

Statistical analysis
We run multilevel, mixed effects logistic
regressions for the two study periods, modelling gentrification as a dichotomous dependent variable, and use the predictor variables
reported in Table 2. We use a multilevel
approach due to the nested nature of the
data, as all GE census tracts are located
within a particular city. In these mixed models, we use random effect intercepts to
account for variations among the 10 cities
that are not described by the fixed effects
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(Raudenbush and Bryk, 2002; Sommet and
Morselli, 2017). Also, we use 16 fixed effect
slopes at Level 1 (census tracts) and four
such slopes at Level 2 (city; see Table 3
above). Equation 1 describes our regression
formula:
LogitðoddsÞ = B00 + B100  x1ij + . . . +
BN 00  xNij + B010  X1j + . . . +
B0K 0  XKj + u1j + . . . + uNj + u0j

ð1Þ

where N is the Level 1 sample size; K is the
Level 2 sample size; B00 is the fixed intercept;
x1ij. xNij are the Level 1 predictor variables; B10’.BN0’ are the Level 1 fixed slopes;
X1ij. XKij are the Level 2 predictor variables; B01’.B0K’ are the Level 2 fixed slopes;
u1j .uNj are the residual terms linked with
the Level 1 predictors x1ij. xNij, linked to
the deviation from the fixed intercept; u0j is
the Level 2 residual; and var(u0j) is the random intercept variance.
There are several reasons why we used
multilevel logistic regressions, rather than
other distance-based methods such as
geographically-weighted regression that
focus only on areas near new parks (e.g.
Anguelovski et al., 2018; Smith et al., 2016).
First, multilevel models account for the
nested nature of our data. Second, multilevel
models require large sample sizes, and averaging the values of demographic and housing variables for geographic units around
each new park would have resulted in an
excessively small sample size. Third, since
we use census tracts as our unit of analysis,
comparisons across our gentrification variables describing gentrification for geographies located at various distances from new
parks – e.g. 0.1, 0.2, 0.3 miles – would have
resulted in much coarser and less meaningful
variations in such distances – e.g. 0.5, 1, 1.5
miles. By controlling for a variety of covariates describing demographics, urban fabric
and subsidised housing, multilevel logistic
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Table 3. Odds ratios of the likelihood of gentrification for all GE census tracts in the two periods (main
models).

Fixed effects
Intercept
Percent Black
Percent Latino
Income
Rent
Percent vacant housing units
Population density
Percent multifamily
Percent older housing units
Distance from downtown
Access to rail transit
Income change in previous decade
Percent HUD units
New park
Size of new parks
New greenway park
New park close to downtown
City – Income
City – Percent vacant housing units
City – Population density
City – Park Score
Random effects
Level 1 intercept
Level 2 intercept
Akaike Information Criterion

2000–2008 (n = 2836)

2008–2016 (n = 2779)

Model 1
(Level 1)

Model 2
(Levels 1, 2)

Model 1
(Level 1)

Model 2
(Levels 1, 2)

0.104***
0.990***
0.988***
1.032**
1.002**
1.052***
0.996*
0.999
1.002
0.856***
1.061
1.007
1.002
0.720
Model 1
(Level 1)
1.004
0.313
1.411

0.419
0.989***
0.987***
1.032**
1.002**
1.053***
0.996*
0.998
1.002
0.852***
1.059
1.008
1.003
0.749
Model 2
(Levels 1, 2)
1.003
0.299
1.392
0.989
0.992
1.020
0.983

0.270*
0.994**
0.990***
1.023*
1.000
1.004
0.998
1.000
1.002
0.884***
1.330*
0.970**
0.992^
0.542^
Model 1
(Level 1)
1.003
3.222*
2.045^

7.135^
0.993**
0.989***
1.022*
1.000
1.006
0.998
0.999
1.000
0.885**
1.324*
0.971**
0.991^
0.567^
Model 2
(Levels 1, 2)
1.002
3.367**
1.916^
0.983
0.921***
1.064***
0.970***

0.000
0.112
14,491

0.000
0.198
14,551

0.010
0.118
13,654

0.000
0.000
13,627

Notes: ^p \ 0.10, *p \ 0.05, **p \ 0.01, ***p \ 0.001.

regressions help us better isolate the impact
of new parks.
Before running mixed effect models, we
conduct multicollinearity tests for all independent variables and covariates and find that all
Variance Inflation Factors (VIFs) are below
four, which denotes a lack of multicollinearity
(O’Brien, 2007). All other assumptions for
multilevel logistic regressions are met.
We run two sets of tests. In the first set,
which includes our main models, we use all
GE tracts for the two periods (with separate
models for 2000–2008 and 2008–2016). In
the second, which we consider a sensitivity

analysis, we only examine GE tracts within
half a mile of a new park to more effectively
isolate the potential gentrifying impact of
park location, size and function. In this second set of models, we use fewer covariates
due to the smaller sample size and only focus
on the covariates that were significant in the
first set of models. This sensitivity analysis
allows us to assess the robustness of our initial results based on changes in the study
sample and model details.
For each of the two sets of multilevel
logistic regressions, and for each study
period, we ran two separate models. The
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Figure 1. Locations of gentrification-eligible (GE) tracts in 2008 and gentrified tracts between 2008 and
2016 for the five largest cities in the US.

first includes fixed effect slopes for covariates at Level 1 (census tract); the second
includes such slopes for covariates at Levels
1 and 2 (census tract and city). This allows
us to uncover whether adding city-level variables can improve the model fit, assessed
through the Akaike Information Criterion
(Anguelovski et al., 2018).

Findings: Do park location, size
and function matter?
Descriptive statistics
Figures 1 and 2 show the location of GE
tracts that did and did not gentrify between

2008 and 2016 in the sampled cities (2000–
2008 data are not shown but exhibited similar spatial patterns). In the whole sample,
50.6% of all census tracts were GE in 2008,
with some variations across cities. For example, 47.6% of tracts were GE in New York
City, 54.1% in Los Angeles, 56.3% in
Chicago and as few as 43.2% in Seattle (we
find similar percentages in 2000). This
results in a total of 2872 GE tracts in 2000
and 2807 in 2008. Due to missing data, the
main multilevel logistic regression models
include 2836 GE tracts in 2000 and 2779 in
2008. For 2008, GE tracts in New York
City, Los Angeles and Chicago comprise
36.5%, 19.3% and 16% of the whole
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Figure 2. Locations of gentrification-eligible (GE) tracts in 2008 and gentrified tracts between 2008 and
2016 for five medium-sized cities in the US.

sample, respectively. Between 2008 and
2016, 20.3% of GE tracts gentrified, with
variations across cities (e.g. 24.9% in New
York City, 19.2% in Los Angeles; see Table
1).
More new parks and greenway parks
were built in the 2000–2008 period (n = 381
and n = 15) than in the 2008–2016 period (n
= 215 and n = 10), perhaps due to significant budget cuts to public park agencies in
the US after the 2008 Great Recession (Pitas
et al., 2017). The cities that have added more
new parks are Los Angeles (both periods),
Seattle (both periods) and Denver (2000–
2008; see Table 1). The new parks established in the two periods were unevenly distributed within their cities. In the 2000–2008
period, 402 of the 2872 GE tracts were
located within half a mile of a new park
(14%), and only eight were located within
half a mile of a new greenway park built in
that time span (0.003%). In the 2008–2016
period, 347 of 2807 GE tracts were within

half a mile of a new park (12.4%), and 29
GE tracts were within the same distance of a
new greenway park (0.08%). Many wellknown greenway parks opened to the public
in the second period, including the High
Line (New York), the 606 Trail (Chicago)
and the Buffalo Bayou Park (Houston).

Multilevel logistic regressions
Multilevel, mixed effects models for all GE
tracts in the 2000–2008 period show that
none of the variables describing new parks is
a significant predictor of gentrification,
although many covariates are significantly
associated with the likelihood of gentrification (e.g. percent Black, percent Latino,
distance from downtown; see Table 3). The
Akaike Information Criterion (AIC) is larger
in Model 2 (Levels 1 and 2) than in Model 1
(Level 1), which shows that adding Level 2
variables (city-level) to Level 1 variables
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(tract-level) does not increase the model fit
(see Table 3).
Models for all GE tracts in the 2008–2016
period reveal that the presence of a new
greenway park within half a mile of a census
tract significantly increases the likelihood of
gentrification (see Table 3). In Model 1,
when controlling for a number of tract-level
covariates, being within half a mile of a new
greenway park increases the odds of gentrification for a census tract by 222% (p \
0.05). In Model 2, which controls for four
city-level and several tract-level covariates,
the presence of a new greenway park
increases the odds of gentrification for a census tract by 236% (p \ 0.01). Also, in
Model 2, the presence of a new park close to
downtown increases the odds of gentrification by 91% (p \ 0.10). Because we use a
dummy variable describing a new park close
to downtown, the dummy variable new park
thus represents new parks located farther
from downtown. As such, new park is marginally associated with decreased odds of
gentrification (44% decrease in Model 2, p
\ 0.10). These results suggest that new
parks increase the odds of gentrification
when they are located closer to downtown
(less than median distance for GE tracts for
each city). Also, the AIC is smaller in Model
2 than in Model 1, which shows that adding
Level 2 variables to Level 1 variables
improves the model fit (see Table 3).
Odds ratio values for size of new parks are
slightly larger than 1 in all models for the
two periods, but none are statistically significant. The fixed-effect Level 2 variable
describing the quality of urban park systems
(ParkScore) is significant for the 2008–2016
period, suggesting that GE census tracts in
cities with better park systems (e.g. Portland,
OR, New York, NY) are less likely to gentrify than those in cities with worse park systems (e.g. Houston, TX, Los Angeles, CA).
Specifically, an increase of one point (on a
0–100 scale) in ParkScore reduces the odds
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of gentrification for GE tracts by 3% (p \
0.01). Finally, random-effect Level 2 intercepts are not significant in any of the models, suggesting that intercepts do not vary
substantially by city.
Results of the sensitivity analysis focusing
on GE tracts within half a mile of a new
park (Table 4) tend to confirm those of the
main models (Table 3). Specifically, the presence of a new greenway park increases the
odds of gentrification for a census tract by
145% in the 2008–2016 period (p \ 0.05)
but not in the 2000–2008 period. Also, size
of new parks is not a significant predictor of
gentrification. For distance from downtown,
which in these models is a significant predictor of gentrification in both study periods (p
\ 0.01), for every one-mile increase in distance, the odds of gentrification for GE
tracts with access to a new park decrease by
20% (2000–2008) and by 18% (2008–2016).
Overall, our findings show that new
greenway parks have a significant impact on
gentrification in the 2008–2016 period.
Specifically, five of the seven greenway parks
located near GE tracts were linked to the
gentrification of a majority of their surrounding tracts, including projects in
Chicago (e.g. the 606 Trail), New York (e.g.
the High Line) and Houston (e.g. Buffalo
Bayou Park; data not shown). In addition,
Figures 1 and 2 confirm that new parks
located in proximity to a city’s downtown
might foster gentrification more than those
located at the city’s periphery. Indeed, in the
2008–2016 period, several census tracts with
access to new parks and located near downtowns did gentrify, particularly in Los
Angeles, CA, and Seattle, WA, and to a lesser extent in New York, NY. In Los
Angeles, many of the new parks near downtown that have fostered gentrification are
located along or near the Los Angeles River,
a once-forgotten stormwater management
channel that is undergoing major revitalisation efforts (Garcı́a and Mok, 2017).
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Table 4. Odds ratios of the likelihood of gentrification for GE census tracts within half a mile of a new
park (sensitivity analysis).
2000–2008 (n = 400)

2008–2016 (n = 347)

Variables
Fixed effects
Intercept
Percent Black
Percent Latino
Income
Rent
Percent vacant housing units
Population density
Distance from downtown
Size of new parks
New greenway park

Odds ratios
0.408
0.992
0.985*
1.049^
1.000
1.048
0.991^
0.802**
1.001
0.251

Random effects
Level 1 intercept
Level 2 intercept
Akaike Information Criterion

0.000
0.462
2264

Variables
Fixed effects
Intercept
Percent Black
Percent Latino
Income
Access to rail transit
Income change in previous decade
Distance from downtown
Size of new parks
New greenway park
City – Population density
Random effects
Level 1 intercept
Level 2 intercept
Akaike Information Criterion

Odds ratios
0.280^
0.997
0.992
1.034^
1.291
0.968
0.824**
1.004
2.454*
0.999
0.094
0.000
1742

Notes: ^p \ 0.10, *p \ 0.05, **p \ 0.01.

Conclusion
This article advances previous empirical
research on green gentrification by demonstrating that the function and location of
new parks can help explain whether the
neighbourhoods around them will gentrify.
Based on a scaled-up analysis of 10 major
US cities, we find clear evidence that, from
2008–2016, new greenway parks with an
active transportation function fostered gentrification more than other parks. These
results confirm the findings of studies focusing on individual greenways in the US
(Immergluck, 2009; Rigolon and Németh,
2018a; Smith et al., 2016) and South Korea
(Kwon et al., 2017). We also find that new
parks located in closer proximity to downtowns trigger gentrification more than parks
located on the cities’ outskirts, all else being
equal. We do not find support for the
hypothesis that larger parks are stronger
drivers of gentrification than smaller parks.
These results confirm previous findings on

the impact of park location in Brooklyn and
Barcelona, but contradict other findings
related to park size in the same cities
(Anguelovski et al., 2018; Gould and Lewis,
2017).
Overall, our findings challenge one of the
strategies of the ‘just green enough’ (JGE)
approach that is specific to urban green
spaces (see Wolch et al., 2014). In particular,
we do not find empirical support for Wolch
et al.’s (2014) claim that small, scattered
parks do not trigger green gentrification
while larger parks do. When located in close
proximity to downtowns, we find that new
parks tend to trigger gentrification regardless of their size and function. On the other
hand, our findings do support the JGE claim
that iconic greenway parks can have major
impacts on gentrification (Curran and
Hamilton, 2018; Wolch et al., 2014).
Although our model includes the provision
of federally subsidised affordable housing
(percent HUD units), we did not consider the
impact of local initiatives that might have
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been implemented to preserve and produce
affordable housing and jobs, due to a lack
of national databases modelling those variables. Because such local initiatives are
another critical tenet of the JGE approach
(Curran and Hamilton, 2018; Wolch et al.,
2014), future studies focusing on individual
cities could develop databases to model
those initiatives.
Our findings also show that new greenway parks and parks located close to downtowns fostered gentrification between 2008
and 2016, but not so much between 2000
and 2008. In addition to variations in the
samples of GE tracts between 2000 and
2008, a few factors can explain these differences. First, only eight gentrification-eligible
census tracts were located within half a mile
of a new greenway park built between 2000
and 2008. For that reason, there were only
minimal variations in the new greenway park
variable for this period, which helps explain
its lack of significance. Second, the first
phases of New York’s High Line and
Atlanta’s BeltLine opened in 2009 and 2008,
respectively; after their opening, developers
and cities around the country saw their massive impact on property values (Immergluck
and Balan, 2018; Loughran, 2014), which
likely inspired the development of similar
projects elsewhere. In other words, this
‘post-High Line effect’ might have triggered
a knowledge transfer between developers
and urban planners in a variety of growing
cities who regularly ‘import innovatory policy developed elsewhere in the belief that it
will be similarly successful in a different context’ (Stone, 1999: 52). Third, US cities were
experiencing a real estate bubble in the years
leading up to 2008, which has accelerated
gentrification across several inner-city ethnoracial minority neighbourhoods (Hyra and
Rugh, 2016). These widespread gentrification patterns linked to the housing bubble
may have limited the impact of parks on
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gentrification. This suggests that planners
must account for broader economic forces
and markets questions when making decisions about parks and other environmental
infrastructure (see also Rigolon and
Németh, 2018b).
The limitations of our study suggest avenues for future research. First, using smaller
units of analyses than census tracts (e.g. parcels or buildings) might provide more
nuanced findings on the impact of new parks
on housing prices (see Immergluck and
Balan, 2018). Second, future work at the parcel level could investigate how park location,
size and function affect housing prices in
individual cities. Third, although our study
contributes to the JGE discourse by using a
scaled-up approach across several cities,
future studies focusing on individual cities
could combine our analysis of park location, size and function with local data on
affordable housing, community organising
and working-class jobs. Fourth, we provided explanations for the differences in the
findings between the two study periods, but
such differences warrant further research
on when green gentrification occurs,
including on how housing market factors
interact with new park openings (see
Anguelovski et al., 2019). Fifth, our study
portrays gentrification as a phenomenon
signalled by increases in socioeconomic status and housing prices. But neighbourhood
change also has major impacts on sense of
place and feelings of rootedness for longtime residents, particularly when new parks
and public spaces might be designed to
attract wealthier newcomers (Fullilove,
2016; Garcı́a and Rúa, 2018; Kern, 2015).
Future research should build on recent
work on attitudes towards new greenways
such as Atlanta’s BeltLine (Palardy et al.,
2018), to unpack how marginalised longterm residents perceive and use new parks
in gentrifying neighbourhoods.

Rigolon and Németh
The results of our study have key implications for urban planning and policy in global
cities. Those implications are particularly
timely because, as cities around the world
are implementing urban greening programmes to promote human health and
address climate change, they need to adequately account for the gentrification-related
inequities that often accompany greening
(Anguelovski et al., 2019). First, because we
find consistent evidence that new greenway
parks built in the 2008–2016 period significantly increased the likelihood of green gentrification, future planning efforts to build
similar greenways should effectively engage
affordable housing non-profits and dedicate
specific funds for housing (Immergluck and
Balan, 2018; Rigolon and Németh, 2018a).
Second, planners and activist researchers
should build on existing gentrification ‘early
warning systems’ (Chapple and Zuk, 2016:
109) and incorporate the potential impacts
of the location and function of new parks
into such models. These tools could provide
local
non-profits
with
much-needed
resources to assess whether new parks might
trigger green gentrification. Finally, as we
find that large parks do not foster gentrification more than small parks, planners and
policymakers should strive to address deeprooted inequities in accessible park acreage
by adding substantial amounts of new green
space in park-poor, low-income communities of colour, while also providing and
protecting nearby affordable housing
(Rigolon, 2016; Wolch et al., 2014). Looking
ahead, we hope that our findings will stimulate additional research and policy actions
to ensure that urban greening initiatives
around the world will truly benefit historically marginalised communities.
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Notes
1. Ideally, we would have used individualised
periods for each park to account for the
time lapse between when each new park was
built and the end of the study period. But
because of our study’s multi-city scale and
the lack of tract-level American Community
Survey data from 2000–2008, this option
was unviable. Also, we know very little
about how long it takes for an area to gentrify after a nearby park is constructed; in
some cases, neighbourhoods can even gentrify in advance of a park’s construction
(Smith et al., 2016).
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