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The Effect of Community Gardenson Neighboring Property Values

Abstract

Cities across the United States increasinglydateting the best way to use vacant OinfillO
lots. Advocates for community gardens atlder small green spaces are among the major
contenders for the space. Tiweate the land most efficientgnd fairly, local governments need
sound research about the value of such gardehpaks to their host communities. At the same
time, cities are looking for new ways of financing tbrovision of public gardens and parks, such as
tax increment financing and impact fees. Idesrto employ such financing mechanisms, both
policy concerns and legal constits require local governments toskaheir charges on sound data
about the impacts green spaces have on the vathe akighboring properties. Despite the clear
public policy need for such tha our knowledge about the impscommunity gardens and other
such spaces have on surrounding neighborhoods isliquited. This paper estimates the impact of
community gardens on neighborhood property valusisg rich data for New York City and a
difference-in-difference specification of a hedoregression model. Wend that community
gardens have, on average, significant positivecé$fon surrounding propentlues, and that those
effects are driven by the poorest of host neighbods. We also find that higher quality gardens
have the greatest positive impact.

(JEL H23, H43, RO)
Keywords: community gardens; prepy values; neighborhoods



|. Introduction

In recent years, controversies have erupted in many communities, perhaps most notably
New York City, about the use of vacant lots fomzounity gardens. The gardens often are initially
warmly welcomed by communities as catalyststii® improvement of troubled neighborhoods, and
frequently become treasured byigieorhood residents. When prigadwners or public agencies
then seek to reclaim the lots for developmempp®rt for the gardens often is pitted against other
social goals, such as affordable hogsor other public uses.

In such controversies, advocates for thelgas have advanced many arguments about the
value of the community gardens, claiming thatdens stabilize and improve their host
neighborhoods, provide a focal pofot community organizing ansbcial networks, bring fresh
produce to neighborhood where fresh fruits and tzdajes often are not available, and provide
recreation and therapy for neighborhood resideAts.ocates have cited aodotal evidence that
gardens increased the valaf neighboring properties andusped neighborhood revitalization. As
proof of the value of such spacasdyocates also have pointed tings of several cities to develop
small OpocketO parks through initiatives sudteasYork CityOs OGreen StreetsO program.

Little empirical evidencabout the effect communityardens have on surrounding
properties is available, however, to inform tiebates over whether toster the development of
community gardens, or when to replace commuggtydens with other useBhat gap is surprising,
given that the benefits gardens and small urban geaces provide, relatite alternative uses of
the property, have played a key role in contrei&s over community gardens not just in New York
City, but in Boston, St. Logiand many other communitit$he value of gardens and small parks
also is central to debates over the desiralulitgfforts to reduce sprawl by fostering infill
development. More generally, local governmemioss the country face increasing controversy
about how much and what types of green spadepark land should barovided by the community
or by developers proposing baild within a community. Fuhnier, neighborhoods and cities
increasingly are debating wther to charge developers impastg to fund the provision of gardens
and small parks within a project. The law regsiitteat any such chargbe based upon realistic

assessments of the need for and value of such spaces. Similarly, local governments need reliable

! In addition, cities like Berkeley, Chicago, Madisonil&elphia and Seattle have grappled with how to design

programs to promote community gardens and neighborhood parks.
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data about the economic impact of different kinflparks and open space in order to decide
whether to employ tax increment financing (Tt&)support the provision of parks and open space.

Despite this critical need fanformation, relatively little iknown about the economic value
of gardens, small urban parks and other suchnggpaces. A number ofuslies have investigated
the link between proximity to parks or other oggace and property values, but the results of the
studies may not be transferable to the settinghich many community gardens or small urban
parks are found because of their focus on relatislydensity development. Further, the existing
studies share methodological and datatations that make it difficiito pinpoint the direction of
the causality of any propg value differences found.

In this paper, we attempt to fill these gapsing unique data from New York City and a
difference-in-differences specification of a heaorggression model to estimate the effect of
community gardens on neighborhood property vallmpacts are estimated as the difference
between property values in the vicinity of gardées before and after a garden opens relative to
price changes of comparableperties farther away, but stifi the same neighborhood. We
examine whether effects change over time or vatly neighborhood type and garden quality.

We find that the opening of a communityrd@n has a statistically significant positive
impact on the sales prices of residential propesighin 1000 feet of # garden, and that the
impact increases over time. Higher quality gasdeave the greatest positive impact. We also find
that gardens have the greatest impact imtbst disadvantaged neighborhoods. Finally, a simple
cost-benefit analysis suggests that the gatexirrevenue generated by community gardens in the
1000-foot ring may be substantial.

The paper is organized as follows. Sectlaffers a review of relevant literature.

Section Il describes the models and empiricatsgy. Section 1V provides a description of the

data, and Section V presents results. Thpands with a summary of the key findings.

2 Under a TIF plan, a community designates a geographic area that is likely to benefit from the provision of open space,
issues bonds to finance the purchase of that spacep#ysnfor the debt service dhe bonds fronthe additional

property tax revenues resulting from the increased vafuproperties within the TIF district. For a TIF to be
successful, the park or other amenity financed must spat@rdevelopment and raise prdayevalues sufficiently to
generate the increased tax receipts necessary for the debé seBeing able to accurdepredict the property value

impacts that different kinds of open space will have oghimring property values accandly is crucial to local

governments considering TIF.



Il. Existing Literature

Although we know of only one other study oétimpact that community gardens have on
surrounding properties, a numberstifidies have investigated tlek between proximity to parks
and other open spaces and property valuessd& ktudies vary widely in their methodology,
ranging from simple surveys to hedonic modelingnaitched pair analysis. They have examined
the influence of a wide range of open space tygpesh as golf courses, greenbelts, wetlands,
agricultural spaces, urban parks and playgrouiti studies that focus directly on parks of
various kinds tend to show positive property value impacts. Crompton [3] surveys the older
literature, while Hobden, Laughton and Morgan [4@jnmarize more recentdrature. We review
here the hedonic studies thatfised on the small urban parks or other open spaces most analogous
to community gardens.

Bolitzer and Netusil [1] studied the effect of proximity to an open space (public and private
parks, cemeteries and golf courses) in Portl@rdgon, using data on 16,402 sales of single family
homes between 1990 and 1992. Using a linear mibagl,found that a homlecated within 1500
feet (7 ! blocks) of a 20-acre open space (thean for the public parks in the area) sold for
approximately $2670 (in 1990 dollars) more than hothaswere further from a park. A semi-log
model showed that proximity to any open spacesiased a homeOs sales price by 1.43%. When the
authors estimated the effect of the different types of open space in the study area, however, the
increase in value was limited to public parksl @emeteries; private pa& had no statistically
significant effect on home price®ecause the mean size of theblic parks studied was twenty
acres, while the mean size of the private parksalasst 4 acres, the finding that private parks did
not have a statistically significaatfect on neighboring propertiesnsost relevant for our study of
community gardens, which have a median siz@ @0 square feet (less than " acre) in New York
City.

Lutzenhiser and Netusil [16]fieed the approach taken in Bolitzer and Netusil [1], using
the same data from Portland, Oregon. Breakingyibes of open space into five categories, they
found that Ourban parksO (those in which mare50% of the area wéendscaped or developed
for uses such as swimming pools or ball fields) aastatistically significant effect of $1214 (in
1990 dollars), or 1.8% of the mean house valueghervalue of single faity residences within
1500 feet of the park. That effect was far lower tteneffect of both Onatural area parksO in which

3



a majority of the land was preserved inural vegetation, and golf courses ($10,648 and $8,849,
respectively). The authors estimated that thedize urban park that would maximize its positive
effect on a homeOs sales priceild be 148 acres, almost 600 timagjéa than the median size of
the community gardens in our study.

Espey and Owasu-Edusei [6] used hedonic mettwnisestigate the effect proximity to 24
neighborhood parks had on the sadases of single-family homes in Greenville, South Carolina
between 1990 and 1999. The authors broke the parks down into four categories. Type | parks
ranged from 15,620 to 87,687 square feet and weretedbeplaygrounds with some grassy areas,
but were not Oparticularly attractive.O Type 2spagke small, attractive parks with playgrounds.
Type 3 consisted of attractive medium-sized parii taoth sports fields ozourts and playgrounds
but also some natural areasdaype 4 parks were unattradimedium-sized parks with few
amenities and no natural area. Using a semi-log ntbaeauthors found that the Type | parks had
a statistically significant negativéfect on the sales priced homes within 30@eet of the park, a
significant positive effect of about 15 percent on the sales of houses between 300 and 500 feet, and
a significant positive effect ofs@ut 6.5 percent on the sales priokfomes located between 500
and 1500 feet of the park. Smaltractive parks (Type 2) had atsstically significant positive
effect of 11 percent on the saf@sces of houses within 600 feaftthe park, but no statistically
significant effect beyond that.

Pincetl, Wolch, Wilson and Longcore [21idted a neighborhood 5 miles from downtown
Los Angeles in which most of the housingswaulti-family, rental bildings. The neighborhood
had no parks, but the authors examined tfextof greenery (aseasured using aerial
photographs) on 260 sales of single-family homes amel8 month periodThe authors found that
an 11% increase in the amount oégmery (equivalent to a one-thadre garden or park) within a
radius of 200 to 500 feet from the house incredlsedales price of the house by approximately 1.5
percent

Hobden, Laughton and Morgan [13] useah@tched pairs methodology to measure the
effect greenways had on adjacent properties. alitieors grouped greenways into eight categories,

based upon improvements to the greenways, andissoguished betweefsmall parksO in which

3 A recent working paper by Wachter and Wong [30] focuses on tree plantings in Philadelphia and finds that they have

positive and significant impacts on surrounding property values.

4



the greenway was a narrow strip (often a pathwajgss than 50 percent ofetfarea of the adjacent
residential property. Using data from thewsebetween 1980 and 2001, the authors identified 755
matched pairs. They found that adding a greennegased the sales prickadjacent properties

by 2.8%. Where the greenway was defined as allQmarkO, the greenway increased the values of
adjacent properties by 6.9%.

New Yorkers for Parks and Ernst & Youn@][Zound, through [what kind of] methodology,
that the values of single famityomes located near three well-improved parks in Brooklyn, Queens
and Staten Island were 8 to 30% higher thanes of homes further from the parks.

Most directly relevant to our research, Tehand Handlin [29] used Census data for 1990
and 2000 and a difference in difference methogyplto assess the neighborhood effects of 54
community gardens in St. Louis, MO. Thewfal that median rent, median housing costs
(mortgage payments, maintenance costs atas}dor owner-occupied housing, and the
homeownership rate increasede immediate vicinity of gdens relative téhe surrounding
census tracts, following garden opening.

The usefulness of the existihgdonic studies to many local governments is limited in
several way$. First, most of the studies focus on the impacts of open spaces on single-family house
values and other neighborhood indara in relatively low density siings that do not characterize
the denser urban neighborhoodsvimch many controversies abagtablishing or preserving parks
arise. See, e.g., Bolitzer and Netusil [1]; Espey @wasu-Edusei [6]; Lutzenhiser and Netusil [16];
Tranel and Handlin [29]. Second, none of thédmec studies examine the effects the open space
might have on nearby commercial properties. Third,existing literature deenot attempt, except
in the most general way, to account for differencdabenquality of the parks or gardens. See, e.g.,
Espey and Owasu-Edusei [6] (distinguishingAmen unattractive and attractive parks).

Moreover, in most previous studies, datatations make it difficult to pinpoint the
direction of causality. The exisg studies usually employ crossztenal techniques that compare
sales prices and other neighlhood indicators in neighborhoodsth open spaces to those in
neighborhoods without, but it dfficult to know whether the tavgroups of neighborhoods truly

are comparable. Therefore, their results coulohteepreted to suggest that open spaces lead to

4 Some studies attempt to address these limitations using case studies or other methodological approaches. See e.g.,
New Yorkers for Parks and Ernst & Young [20]. We discuss here only those studies using hedonic methods.
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improvements in the surrounding neighborhood, butatinstead mean that such spaces are
systematically located inrsing neighborhoods. One exceptioffranel and Handlin [29] who
employ a difference in difference methodoldgystudy the neighborhood impacts of community
gardens. However, when estimating the implaetgardens have on rents and owner-occupied
housing costs, they do not control for housing abi@ristics, thus raising questions about the
comparability of the treatment and control areastedeer, their analysis is based on only two data
points in time, one before and one after gardem&bon, and thus, it does not control for baseline
(pre-existing) trends, nor doesitimate the variation of garden impacts over time. Finally, the
existing literature does not address whether idiffees in the characteristics of the surrounding

neighborhood affect the property valogacts of the parks or gardens.
lll. Methodology

Our main empirical goal is to estimate timpacts of community gardens on neighboring
property values. In this section, we outline various hypotheses about how gardens might affect
neighborhood property values, andddébe our empirical strategy tdentify the property value

impacts of gardens.
Hypotheses about how gardens migtiect neighborhood property values

In principle, gardens, parks and other open spaces could have both positive and negative
impacts on surrounding communities. They mignefit neighbors by pwiding access to
recreational facilities, fostering sense of community, providiragtractive scenery and views for
nearby residents and passersby, replacing an eyesa location for undesirable behaviors, and
improving both the environmental quality and theneral quality of life in the neighborhood. On
other hand, they may provide a haven for loitelongother undesirable s@dibehavior, or cause
noise and congestionif the garden is not well maintainednitay be an eyesore. Since housing is

fixed in space, and the value of a home is theegftfftuenced not only by itstructural features and

®> Note, however, that some studies claim that urban gardening may, redactelocal crime (Warner and Hansi [31];
Hynes [11]; Murphy [18])



guality but also by its surroundings, these amengresdisamenities associated with gardens could
be capitalized intahe value of surrounding gperties. Commercial pperty values also may
respond to these various garden fesduespecially if thgarden brings visitorthat would increase

a retail propertiesO customer base. Nonethelessxpect to see lesser effects of gardens on
commercial property values than on the valuesuofounding residential propes, given that the
customers and employees of commercial propertikely have a weak relationship to the
neighborhood than do residefits.

While garden impacts B both positive and negative - may be largest in adjacent properties,
they may well extend some distance, with dimimghmnagnitude. However, it is not clear, a priori,
how theneteffect will vary with distance.

Garden effects also may vary with the garden area. Specifically, both the positive and
negative externalities are likely tacrease with gardearea (e.g. larger gardens may provide more
recreational facilities but also may be noisier). Thus, it is uncertain, a priori, whether size will have
a positive or negative influence tre net effect of the garden.

Additionally, garden impacts may vary ovang. For example, benefits may grow over
time as more neighborhood residents become familiar with the garden and get involved in various
activities taking place at the garjeor as gardens attract an increasing number of customers to the
nearby commercial buildings, thus boosting theiivélg and increasing the attractiveness of doing
business in the neighborhood.

The impact of a garden may vary acrosg/nkeorhoods with differentharacteristics. As
pointed out in several prior studies (Fran€lashdan and Paxson [7]; Harnick [10]; Saldivar-

Tanaka and Krasny [24], gardens in poor neighborhpoaldde an affordablalternatie to city
parks, which often are located in more afflueeighborhoods and are not aaccessible to poor

residents. Therefore, gardens may be more valiabhese residents, leadi one to expect larger

® The implicit assumption underlying this statement is, t@npared to neighborhoodsidents, customers and
employees of commercial properties have equivalent orrlealaation of utility from gardens per unit of time exposed
to the garden (otherwise, gardens could have larger effiectsmmercial properties valutsgan on residential property
values, even though employees and customers of comim@ap&rties might have only a temporary presence in the
neighborhood). This assytion is not unrealistic because residentdilaedy to enjoy not only the visual aspect (as
most passersby do), but also various community-orieattdties, gathering fruits/vegatles, etc. that are not

available to visitors.



positive impacts (or smaller negative impacts) on residential property values in lower-income areas.
Garden effects also may vary with theusing tenure of the neighborhood residents.
Homeowners may have stronger eamic incentives than rentersaoganize and garner financial
support for the initial development tife garden and its subsequent maintenance, and, in general, to
maintain the garden well. This would likely résn higher quality gardens, and assuming that
property value impacts would be positively relatetheoquality of gardens, thus lead to larger
positive impacts on residential property valireaeighborhoods dominated by homeowners.
Additionally, homeowners may tend to be marealved in community oriented activities b like
those hosted by community gardens B than remii¢hner because of the homeownersO financial
stake in neighborhood quality or because homeasvegrd to stay in their homes for a longer
period of time than do renters. On the otherdh&immeowners actually mde less interested in
community gardens because it is more likebt tineir propertig already include some kind of
private yard that fulfils at least some of thadtions gardens serve.e@ause homeowners typically
earn higher incomes than renters, they also meg beeater access thamters to alternative open
spaces and recreational oppmities. Thus, it is natlear a priori what to expect about how garden
effects will vary across neighborhoodgwdifferent homeownership rates.
Because renters typically earn lowsromes than owners and live in poorer
neighborhoods, it is difficult to empirically disentde the variation in gden impacts along each
of the specific neighborhood chatagstics outlined above. Thuas described in more detail
below, we only differentiate impacts accordingthe neighborhood income level, but interpret any

differences we may find as the net resiithe interplay beteen income and tenufe.

! One might expect to see less variation in the effect gardens have on commercial (as opposed to residential)

property values in different kinds of neighborhoods abetause the customers and employees of these businesses are
likely to be less attached to the neighborhood hosting the garden than are residents.

Garden impacts on commercial values may vary with the type of nearby commercial buildings; for example, one
might expect to see larger positive effects on retail sggves that these are the most likely businesses to benefit from
the increased pedestrian traffic (potentially) generatea dgigrden. Unfortunately, our sample of non-retail (i.e., office
and industrial) property sales is too small to reliably eséirttee variation in garden impacts across different types of

commercial buildings.



Baseline Model

Identifying the neighborhood impacts of commmity gardens is @ilenging, primarily
because garden sites might not be randomlyerh{gardens might, for example, be sited on
property with the lowest value or with the ledevelopment potentiaby might be sited in
neighborhoods with activists or entreprenemn® are making other improvements as well). Our
basic strategy to address thaballenges relies on a hedonic eggion model with a difference-in-
difference specification. Hedonic regression modg[dain the sales pric& a property as a
function of its structural chartaristics (such as lot size ahdilding age) and its neighborhood
surroundings. In brief, we compare the sales potgsoperties that are with designated distances
- such as 1000 feet - of community gardens togsriof comparable propes that are outside the
designated ring, but still locatéd the same neighborhood (defthhere as a census tracthen
we compare the magnitude of this diffezerbefore and after the garden is opeh€hlis
Odifference-in-differenceO in property valaesir measure of the impact gardens have on
neighborhoods. The difference-in-difference measwoids having to corape properties near
gardens to other propertiesdiiferent neighborhoods, and accomglynavoids bias that might be
introduced by any systematic differences betwssighborhoods that host community gardens and
other locations around the city.

To be concrete, our basic model B estimaggrately for commercial and residential

properties - takes the following form:

(1) INRcge=" +" Xjt + # W, + Kidgt + %INRING + % INRing «D; + %9PostRing + %PostRing- Dy +
%PostRingGArea, + %PostRingGArea’ + %PostRingGArea, Dy + %PostRingPvtOwn, +

8 A typical city block (North/South blocks between streets) in Midtown Manhattan is about 260 feet long. Thus, the
1,000-foot ring allows for impacts extending up to roughly four blocks away from the garden. The 1000 foot radius was
selected following Bolitzer and Netusil [1] and Netusil [19]. The former assumed, based on discussions with park
officials, that the impacts of urban pankay extend to up to 1500 feet; the latter used a 1300-foot (1/4 mile) radius to
capture impacts of parks and other relatively large open areas (golf courses, wetlands, etc.). Since New York City
community gardens are relatively smalé chose a somewhat smaller ring size.

° Ellen, Schill, Susin, and Schwartz [4] employ a similar méthogy to evaluate the impact of investments in selected

homeownership developments.



% TPosk + %OTPosli2 + %_1TPos§3 + %,TPOoSi<Dit + &,

where InRg: is, for residential properise the log of the per unitles price of property i (for
commercial properties, the log of the sales poigaroperty i) in censusact ¢, in community
district d, and in quarter'f:X;; is a vector of property-related chateristics, including age, size and
structural characteristics; Vdre a series of census tract éheffects, which help control for
unobserved, time-invariant featurefsdifferent neighborhoodsg;lare a series of dummy variables
indicating the quarteand community district of the salewhich allow for distinct time trends for
each of the 51 community distts used in the analysi$and the remaining covariates are ring
variables (described more fully below) that indigateximity to garden sites. The coefficients to
be estimated are, ", #, $and% and&is an error term. Becausg measure sales prices as
logarithms, the coefficients can be interpretethagpercentage changepnce resulting from an
additional unit of the independent variable. #@ dummy variables, the coefficients can be
interpreted approximately as therpentage difference in price beten properties with the attribute

b say a garage or a corner location B and those without.

% For the commercial hedonic model, we follow Colwell, Mekm and Trefzger [2] and use price, rather than the more
usual price per square foot, as a dependent variable (and include building square footage among the regressors).
Colwell, Munneke and Trefzger [2] point out that the price per square foot approach may be problematic if the functions
that describe the values of buildings and land are nonlinear.

M Most previous research has assumed that trends in hquigiag are constant across a city or metropolitan area, but

this seems particularly inappropriate in a city as largkediverse as New York. Schwartz, Susin, and Voicy fés]

instance, find considerable variation in price dieacross community districts in New York City.

12 \While specifying the time dummies using an even smallegrg@hic area D say a census tract B may seem preferable

to the community districts, doing so comes at a considecabteand adds little explanatory power. Put simply, census-
tract specific time dummies would add approximately 150,000 more dummy variables to the residential sales
specification, significantly increasing the number of parameters to be estimated, and greatly reducing degrees of
freedom. Moreover, there is little variation in the time dummigisin the community districts B an F-test performed

for the residential model could not reject the hypothesis that census tract-quarter dummy variables were the same within
a community district. Finally, the use todct-quarter effects is practically ingmible in the commercial model because

there are very few tract-quarter cells witliltiple sales of commercial properties.

13 More precisely, the coefficient ordammy variable should be interpretesithe difference in log price between

properties that have the attribute anoséhthat do not. Because the diffe®in log price closely approximates the

percentage difference in price when the difference is small enough and because differences discussed in this paper are
10



Our key variables of interest are the riragiables, which capture the proximity to
community gardens. We include three vectifreng variables B Oliig),0 OPostRing,O and
OTPost.O Specifically, the InRingiakble is a dummy variable thttkes on a value of one if the
property is located within 1,000 feet of the sifean existing or future garden. Intuitively, the
coefficient on the InRing variable captures thedbae difference in sales prices between properties
located within a 1,000-foot ring of a garderdahose further awayput still in the same
neighborhood? We interact InRing with Pthe Euclidean distance between property i and the
nearest garden. This interaction term allows wsstonate how the effects pfoximity to a garden
site vary with distance to thetsj within the 1,000-foot ring.

The PostRing dummy variable indicates whethe property is within 1,000 feet of an
existinggarden. Its coefficient provides the simplespact estimate. The existing garden area
within the ring of the property, PostRing_GArea, (&sdsquare) offers a measure of the marginal
effects of additional square feet of garden area.shHare of existing garden area in the ring that is
privately owned, PostRing_PvtOwraptures differences in property prices due to differences in
land ownershig? Finally, to allow the impact to vg over time, we include a post-completion
trend variable, Tpost,stsquare, and its cub&Specifically, Tpost equsthe number of years

between the date of sale ahe garden opening date fooperties in the 1,000-foot rifgNote

generally smaller than 10 percent, we use this more intiiti@gretation throughout the paper. The percentage effect

of a difference in logs, b, is given by 100{(d), although this formula is itself an approximation when b is a regression
coefficient; see Halvorsen and Palmquist [9] and Kennedy [14].

1% In preliminary research, we allowed baseline property vatueary also with both the size and the land ownership of
the site; however, we didnOt find any statistically significant variations along these dimensions and settled on the more
parsimonious specification shown here.

15 Of the gardens we studied, 95 percent are sited on jyutimed parcels that are leased to local communities for
gardening; the rest are located on privately-owned lots. Throughout the paper we use the terms Ogardens sited on
publicly-owned (privately-owned) landO andi@ip (private) gardensO interchangeably.

16 preliminary investigation of the data suggested tilairé degree polynomial would be desirable to capture the

general post-opening time trend in house prices in ringghEa@ommercial model, we onlised a linear trend due to a
multicollinearity problem induced by the high coatédn between the higher order polynomial terms.

" To be clear, Tpost equals 1/365 if a sale is located witleining of a garden and occurs the day after its opening; it
equals one if the sale occurs one year after the garden opening; and so on. The environmental disamenities literature
has explored alternative ways to spetifg decay or accelerationiafpacts over time. Sd&el and Zabel [15], for a

useful discussion.
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that because we control for the existing garden\arén the ring of a sale and the share of this
area that is privately owned, as well as fortthee elapsed since the garden opened, the PostRing
coefficient should be viewed as the fixedpmat of a garden siieon publicly-owned land
(independent of its size), mediately after its opening.

We also interact the PostRing variable witktance to allow impacts to vary with distance.
In addition, by interacting distae with PostRing_GArea and Tpost, we explore how the distance
gradient of impacts changes with garden area and ovef&ithe.

As described below, we estimate two alterrativodels to the basiodel in equation (1).
First, we estimate a model which allows Bwfs to vary across neighborhood types. Second, we
adapt the model to include infortian on the quality of gardens.

Heterogeneity of impacts a@w different neighborhood types

To evaluate whether the impact of a gardaries across neighborhoods with different
characteristics, we first explotiee extent to which the impacts of community gardens vary with
income levels in a neighborhood. While SchwakEllen, Voicu, and Schill [27] as well as
Santiago, Galster, and Tatian [25] find significdifterences in the impadf publicly-subsidized
housing investments across submarkets, nobody has exsloch variation ithe context of green
spaces, despite its relevance to such policy isssiesvironmental just and the equity of
municipal service provision. Westefor heterogeneity in impacbetween low- and high-income
areas by interacting all of oung variables, ring-distancetaraction variables and hedonic
variables with a dummyariable indicating neighborhood income le¥é&lollowing Schwartz,
Ellen, Voicu, and Schill [27], we identified twsubmarkets - definddy community districts -

18 In preliminary work, we also allowed for nonlinear distageients by including distaa squared terms; since their
coefficients were not statisticalbignificant we opted to exclude them from the models shown here.

19 Although not shown in equation (1), our specification also includes a set of control variables that capture proximity to
other gardens that could not be used for impact estimation either due to missing opening date or because the opening
date was outside of the period covered by our sales data. If we didnOt include these controls and the location of these
other gardens were correlated with that of our sample of gardens with valid data, our impact estimates would be biased.
2 |n earlier models, an F-test rejected the hypothesis that the coefficients on property characteristics are similar across

neighborhoods.
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based on household income information from the 1990 Decennial Census: the low-income
submarket consists of community districts watihhaverage household imae less than 80 percent
of the MSA mean household income and the higher-income submarket includes all the remaining

districts?!

Garden Quality

To better understand the effects differgmies of gardens may have on neighboring
property values, we conducted a survey to gajhaltitative information on various garden features
and then extended our basic model to incorpdhagenformation. In the survey, we focused on a
subset of our sample of comnityngardens D those located ie Bronx. Following on-site visits,
we ranked the Bronx gardens on the following criteacessibilityto the general public, fencing
quality and security, cleanlinesandscaping quality, preace of decorations, existence of social
spaces, and overall condition of the garden.

For example, the accessibilitating is derived from questis about whether the garden
advertises the hours during whiitls open to public, whethergtgarden provides information
about how to get involved with community garshg, and whether there are signs announcing the
organization sponsoring the garden (see the Aghpefor a detailed description of survey
guestions). If more than half of the answemsler a given criterion reftted a favorable opinion,
the garden was rated "Acceptable” on that ¢aterThe rating of the overall condition of the
garden was derived from the whole survey qoestaire. Since no garden had less than 6 or more
than 23 favorable answers (outaofotal of 24 questions), whaose the mid-point of the (6,23)
interval B 14 - as the threshold for OAcceptailefall condition. To test the sensitivity of our
results to alternative measur#soverall condition, we also agkéhe surveyors to provide an
overall assessment of the garden, on a scaléambl1A rating of 3 or more points was considered
OAcceptableO. In addition, we constructed asmii;m measures of overall condition, equal to the
number of favorable answers in the survey quoastire or to the number of points in surveyorsO
overall assessment. Finally, we considered a GlGwod / ExcellentO quality rating instead of just

"Acceptable / Unacceptable”.

% To create submarkets, we matched census-kevel data to community districts.
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Using these garden ratings, we then extendasic model in two ways. First, we include
two additional variables - share @tisting or future garden aredth acceptable ovall quality, and
share of existing garden area wattceptable overall quality - t@itrol for the overall condition of
the garders?

In the second extension, we alléimpacts to vary with the gaenOs rating on each of the six
criteria described above. For this, we replacslof existing garden area with acceptable overall
quality with six variables representing the sharesxisting garden area with acceptable rating on
each of the criteria of community accessciag quality/security, cleanliness, landscaping,

decorations, and social spaces.

Alternative Specifications

The above model controls for pre-existing difieces in price leve between properties
within 1,000 feet of garden sitesdthose further away. Howeverjstpossible thathe location of
gardens might be related in some systematic way to pre-exisimdsin house prices.

Community gardens might tend to be establisf@adexample, in micro-neighborhoods that were
starting to appreciate, réilze to the surrounding area, even befibre advent of the gardens. Many
gardens are located in some of the most distrestegdin the city, and it is possible that the value
of the most distressed areas was rising agphottomed out and private developers began to
invest. Or it may be that what determines whethgarden is founded is njoist the initial position
of a neighborhood (e.g., property value levels),diso the levels of social capital the
neighborhood enjoys. If so, argan neighborhood might have epgd property value increases,
even before the garden was opened, because faidih#at local community activists were pushing
for beneficial changes (including toot limited to a garden). Yetthird possibility is that there
might have been a change in the population piagdatie garden opening (Bkthe arrival of foreign
born residents). All these scenarsagygest that what we interpeet garden impacts might simply
be a continuation of these prior trends.

2 |n sensitivity analysis using the altative measures of overall condition, veplace these variables either with the
shares of garden area of low and excellent quality ortivtmumber of favorable answers (or points in surveyorsO

overall assessment).
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To help mitigate these concerns, in an esi@n of our main model, we follow Santiago,
Galster and Tatian [25] and estimate a specificatiahititludes controls for trends in the relative
price of housing in the vinity of garden sites prido the garden openingdn this specification, the
counterfactual is that th@ice gap between properties in the rityi of garden ges and properties
in the larger neighborhood wouldveacontinued to shrink (or grovalt the pre-opening rate, had no
garden been built. This specification differs frequation (1) mainly in that here we add a ring-
specific time-trend that measutée overall price trend in ¢éhring (not simply the trenalfter
completion). This variable is defined in much theneavay as Tpost is, except that it also applies to
properties sold prior to project completion. Foammple, if a property isold exactly two years
before garden opening, the trend takes the valu@2fAn increase in prices in the ring right before
opening may have been related to the gartteraselves, however, because site cleanup and
garden development typically precedes the opening of a garden by about offe Aeeordingly,
to avoid capturing this garden-agéd price increase in the primend, we addianally include a
dummy variable which is equal foif the property is sold durg the year immediately preceding
the garden opening.

In an additional, more flexible, specificai, we divide the ring-geific time-trend into
three linear segments (splines)th knot-points at 10 and 6 yegrgor to garden opening (or 5
years prior to the start of theesiclean-up). This specification a8 us to more accurately capture
trends which are contemporaneous with the gaftienthis specificationthe counterfactual that
the price difference between properties neargy@and those in the broader neighborhood would
have continued to expand or contract regardlefiseofjarden is based tre pre-opening rate of

price change during the five-year perioggeding the start of the site clean-up.

Another concern is that othertaties, unrelated to gardensiay have been taking place in

the micro-neighborhoods surrounditigg garden sites, around thé of garden openings. Then,

Z Experts on community gardens in New York City advised us that it takes between several months and two years to set
up a community garden. Thus, one year seems a reasossinepdion for the average lengthtime needed to create a

garden.

2 Note, however, that this specification may be overly comsige if the planning of the garden started well in advance

of the actual work. In this case, the anticipation of the effect the garden would have on the surrounding community may
have resulted in price changes before the start of the garden development and thus, the price appreciation in the years

immediately preceding this start may have beenethiat least in part, by the garden itself.
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the change in property values that we interpréhagarden impact may loeie, at least in part, to
these other activities. The difference in diiece methodology we use helps to minimize the
possibility that other forces are behind any erypvalue impacts we see because that methodology
requires that such other forces would havedeur in the same micro-neighborhoods and be
triggered at the same time as the opening of the garden to show up in our results. But to further
minimize the possibility that other changeshe neighborhoods in which gardens are opened may
be causing any property value impacts we attributed@ardens, we have extended our analysis to
address one of the changes most likely to fweeirred in the neighborhoods in which gardens
were opened During our study period, New York CityOs own capital program, the Ten Year Plan
for Housing, funded the construction or rehigdilon of over 200,000 units of affordable housing
(see Schill, Ellen, Schwartz and Voicu [26] todetailed description of the Ten Year Plan
programs). Additionally, about 780 housing units were createdrehabilitated with federal
subsidies (see Ellen, Schill, Schwartz and U¢&] for a detailed description of the federal
programs). Like community gardens, this assisiousing was most often sited on blighted, city-
owned plots of land (Schill, Ellen, Schwartz anddo[26], Ellen, Schill, Schwartz and Voicu [5]),

S0 it is possible that assisted housing wasattipg some of the same neighborhoods in which
gardens were being established.

To account for these housing investments, weroe our baseline specification with sets of
ring variables (InRing, PostRing, PostRing_Units, andsEPthat control for proximity to various
types of subsidized housiifjThese include city-sponsored pois and housing units sponsored
through federal programs such as Public hHogsSection 8, Section 202, Low Income Housing
Tax Credit (LIHTC), Section 236, and Bas Market Interest Rate (BMIR).

Finally, one may be concerned that our hedaniglysis may yield biased impact estimates

if there are relevant property characteristie Hre unmeasured or omitted from the regression

% One could also imagine that a community opening a garden might at the same time undertake a broader range of
neighborhood improvement initiatives that would confound any estimates of the property value impact of the garden.
However, experts on community gardens in New York City informed us that while garden communities may embark
on other neighborhood improvement activities, such activities usually lag behind the formation of the gardens. Gardens
become catalysts of community development, as the onledvand other social capitérmed over gardens are

deployed to start fixing schools and housing, organizing neighborhood watches, and serving other community needs.

% postRing_Units represents the number of existing sabsidinits within 1000 feet of the sold property.
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equation.In this case in particular, it seems possthid the mix of properties that sells in the
vicinity of garden sites changafter the garden opening inysahat are not captured by the
hedonic variables. Perhaps thet@O properties sella@nthe garden is set up. If so, then hedonic
analysis may overstate tbpillover benefits.

To address this concern, we re-estinmtebaseline model using a repeat-sales
methodology, which relies solely ongperties that sold multiplenties over the study period. The
repeat-sales methodology is equérd to including fixed effectat the level of the individual
property, and thus effectively caoals for any time-invariant chartristics of properties (both in
terms of neighborhood featuresdaqualities of the housing itsg