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ABSTRACT
Urban heat waves are becoming more frequent and severe as climate change magnifies
the "urban heat island" effect. While trees significantly reduce ambient temperatures through
shading and evapotranspiration, their effect is highly localized. Consequently, more people die
from heat waves in neighborhoods with fewer trees. Moreover, low-income minority
neighborhoods typically lack tree cover. Expanding the urban forest is therefore a critical climate
adaptation measure, as well as an issue of environmental justice.
To address these disparities, the City of Los Angeles and New York City each formed a
public-private partnership to plant a million trees. Previous research has demonstrated that overreliance on private capital may bias public-private partnerships towards profitable investment.
Social justice goals are therefore harder to achieve where there is a lack of public funds. This
research goes a step further by examining whether social justice is also harder to achieve where
there is a lack of public space. New York and Los Angeles are often considered extreme
examples of public and private space, making these cities ideal case studies. Moreover, in both
cities, investment in public space, particularly green space, has historically been concentrated in
affluent neighborhoods.
This analysis reveals that while MillionTreesNYC planted far more trees, it did not
prioritize low-income minority communities to a measurable degree. In contrast,
MillionTreesLA planted fewer trees overall, yet concentrated them in low-canopy areas with
higher poverty rates and a higher proportion of non-white residents. These outcomes were
shaped by differences in program funding, which produced differences in each program's degree
of centralized efficiency versus decentralized responsiveness to local contexts within
underserved areas. However, the most critical factor in shaping environmental justice outcomes
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was the distribution of different types of public space across each city and among socioeconomic groups. These spatial inequalities directed the flow of trees differently in New York
versus Los Angeles, with the result that the latter was better able to target low-income minority
neighborhoods with low tree canopy.
Remediating these socio-spatial inequalities will require cities to rethink public
administration of public space as a tool for redistributing environmental resources to achieve
greater environmental justice and climate justice. Such strategies will be critical to adapting
vulnerable neighborhoods to the effects of climate change. These findings can inform on-going
efforts to advance environmental justice and climate adaptation via public-private partnerships,
particularly in an era when privatization of urban space and the need for urban climate adaptation
are both increasing.

Dissertation Supervisor: Dr. Lawrence Vale
Title: Professor of Urban Design and Planning
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Chapter 1: Adapting urban heat islands via urban forestry

Introduction
Concrete retains heat while trees reduce it. Consequently, more people get sick or even
die from heat waves in urban neighborhoods that have fewer trees. Moreover, the stakes are
rising as climate change magnifies the "urban heat island" effect and makes heat waves more
frequent and severe. Tree canopy is unequally distributed, however, with low-income minority
neighborhoods typically lacking trees when compared with their more affluent neighbors.
Expanding the urban forest is therefore not only a critical tool for urban climate adaptation, but
also an issue of environmental justice.
In 2007, the cities of Los Angeles and New York both launched tree-planting campaigns
to improve environmental quality, particularly by mitigating the urban heat island. Both
MillionTreesLA (MTLA) and MillionTreesNYC (MTNYC) were designed as public-private
partnerships (PPPs) between the city government, non-profit organizations, private companies,
and private property owners. Moreover, these two programs shared a common goal: plant a
million trees, particularly in low-canopy areas. In other words, both programs committed to
pursuing environmental justice by improving distributive equity.
However, while PPPs can bring a host of benefits to the public sector, their track record
on achieving social equity goals is decidedly mixed. While an infusion of private money can help
a cash-strapped city gets things done, private funders may bias PPPs towards profitable
investment and away from serving the needs of those least able to pay their way. But while
previous research has already examined the effects of a lack of public funds, this research
examines another potential obstacle: a lack of public space. Trees have to grow somewhere, and
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a city government has the most freedom to plant on public property. However, public property is
distributed unevenly, both across a city and between low- and high-income neighborhoods.
These spatial disparities, and their effect on the environmental justice outcomes of climate
adaptation efforts, are the subject of this research.

Tree cover as a local climate adaptationstrategy
By reducing the urban heat island effect, trees provide a vital ecological service (Akbari,

2002; Konopacki & Akbari 2002; Lowry 1967; McPherson et al., 2008; Peper et al., 2007;
Pincetl et al., 2013; Spirn, 1984). Moreover, this ecological service will become even more
critical as heat waves become more severe and frequent under climate change, as they are

predicted to do in both the City of Los Angeles and New York City (City of Los Angeles, 2007;
City of New York, 2007a). The heat island effect generates higher ambient temperatures in areas
with a high concentration of heat-retaining pavement and buildings (Lowry, 1967). In contrast,
by producing shade and evapotranspiration, trees create an "oasis effect" that significantly
reduces ambient temperatures (Akbari, 2002; Konopacki & Akbari, 2002; Lowry 1967;
McPherson et al., 2008; Peper et al., 2007; Pincetl et al., 2013; Spim, 1984). The metaphor of the
urban heat island has generally been used to describe large-scale disparities between urban and
rural areas. As illustrated in Figure 1.1, the urban heat island is conceptualized as the product of
urban density steadily increasing inwards from the city outskirts towards the center. However,
cities - and particularly sprawling cities such Los Angeles - often do not have this type of
unimodal density distribution. Instead, the ratio of pavement and buildings versus vegetation
varies across the city, with no clearly defined "peak" over the center, and often no clearly
defined center to begin with. Consequently, instead of thinking of a city as a single heat island, a

S1I

more useful model would be a heat archipelago, with heat islands of varying size and intensity
scattered across the urban fabric as the ratio of buildings and pavement to vegetation varies from
neighborhood to neighborhood.

Downtown
Urban

Commercial
Rural

Residential

Suburban
Residential

Park

Residentia

Rural
Farmland

Figure 1.1. The "urbanheat island" effect (Heat Island Group, Lawrence Berkeley National
Laboratory, n.d.).

Trees' effect on temperature is in fact highly localized within and across a given city.

Disparities in tree cover and impervious surfaces have been found to produce measurable
differences between urban neighborhoods (Harlan et al., 2006; Rosenthal et al., 2014), and even
from one street to the next (Pincetl et al., 2013). For instance, blocks in Los Angeles with more
than 30% tree cover are on average five degrees cooler than blocks with less than 1% tree cover
(Pincetl et al., 2013). Similarly, the percentage of impervious cover is a statistically significant
neighborhood-level predictor of increased heat-mortality rates in New York City (Rosenthal et
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al., 2014). In other words, more people are likely to die from heat waves in neighborhoods with
fewer trees, making the expansion of the urban forest a critical climate adaptation measure.
Trees also offer both direct and indirect public health benefits to populations living in
areas subject to both the urban heat island effect and greater exposure to air pollution, such as
Los Angeles and New York. Trees trap airborne pollutants through their leaves, while the
cooling effect of their shade reduces the rate of smog formation. This combined improvement in
local temperature and air quality is especially critical during heat waves, when heat stress and air
pollution may simultaneously aggravate chronic respiratory and cardiovascular illnesses. In
addition, by cooling nearby buildings, trees reduce the energy consumed for air conditioning.
Consequently, urban forestry can reduce air pollution from power plants, particularly during heat
waves (Akbari, 2002; Konopacki & Akbari, 2002; Rosenthal et al., 2008). However, trees also
block wind, which may reduce air pollution dispersion and somewhat limit trees' ability to
improve local air quality if they are planted too densely (Erell et al., 2011, pp. 178-180).

Trees as an environmentaljustice issue
However, low-income neighborhoods with a high proportion of non-white residents
(particularly African-Americans and people of Hispanic or Latino origin) typically lack tree
cover and have a high concentration of heat-retaining pavement (Harlan et al., 2006; Rosenthal et
al., 2014; Wolch et al., 2005). Consequently, these areas are hit harder by heat waves and have
higher rates of heat-aggravated respiratory and cardiovascular conditions (Harlan et al., 2006;
Klinenberg, 2002; Rosenthal et al., 2007; Rosenthal et al., 2014). Tree cover distribution is
therefore a significant environmental justice issue on the local, intra-urban scale.
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Geographically uneven development produces social inequality by unevenly distributing
advantages and disadvantages across space according to race and class (Soja, 2010). These
spatial inequalities extend to environmental inequality. For instance, social and economic
inequalities disproportionately concentrate pollution sources and their associated health impacts
in low-income urban communities and among African-Americans and people of Hispanic or
Latino origin (Ringquist, 2005). Recently, studies of environmental justice have begun to reveal
the extent to which these neighborhoods also lack environmental amenities, such as parks and
trees, which contribute to environmental quality and protect public health (Danford et al., 2014;
Loukaitou-Sideris & Stieglitz, 2002). More broadly, resilience to climate change impacts,
including extreme heat, is unevenly distributed across urban areas, reducing the resilience of the
city as a whole (Vale, 2014).
The planning literature defines environmental justice in terms of both procedural fairness
and distributive equity. Deviations from the first goal result when the planning process fails to
address diverse stakeholder needs and incorporate local knowledge via governance (Corburn,

2002, 2005; Pellow, 2000; Shrader-Frechette, 2002). Historically, zoning and planning have
concentrated noxious land uses and industries, along with their associated environmental
burdens, in poor and minority communities (Maantay, 2001). This history of predominantly
white officials making planning decisions that harm the health of non-white populations has been
termed "environmental racism" (Bullard, 2000; Cole & Foster, 2001). Distributive inequity
derives from class- and race-based inequities, with environmental impacts and amenities being
unevenly distributed across both geographic space and socio-economic groups (Soja, 2010). The
degree to which environmental inequalities are class- versus race-based has been the subject of
debate within the literature. However, racial inequality has been found to persist even when
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socio-economic status is controlled for, suggesting that race plays a significant role beyond that
of poverty (Ringquist, 2005). Overall, procedural and distributional inequities are linked because
the former cements land-use patterns that concentrate environmental amenities and impacts
unevenly across the social and spatial landscape.
While little research links disproportionate climate impacts directly to racism,
environmental decisions about who is protected by adaptation measures and infrastructure likely
follow similar patterns as decisions about who gets protected from pollution exposure.
Consequently, the climate justice literature provides considerable evidence that vulnerability to
climate impacts is distributed similarly to pollution exposure. Overall, low-income communities
of color are disproportionately impacted by climate change, including the health impacts of heat
waves (Morello Frosch et al., 2009).
This dissertation draws on the normative framework of distributive environmental justice
to evaluate the equity of MTNYC and MTLA's tree planting efforts. This focus is justified
because these programs were explicitly founded with the goal of equalizing tree cover. As will
be discussed in greater detail further down, MTNYC grew out of PlaNYC, New York's
sustainability plan for 2030. The plan stated that the City would work with community, nonprofit, and corporate partners to plant a million trees, prioritizing "areas whose natural
environments have borne the brunt of past City policies, and neighborhoods with few green
spaces" (City of New York, 2007a, p. 129). During implementation, MTNYC defined these areas
more specifically as neighborhoods with lower than average canopy and higher than average
juvenile asthma rates (MTNYC, 2014b). (Prioritization criteria are discussed in more detail in
Chapter 3.) Similarly, MTLA grew out of Green LA, Los Angeles' climate action plan, which
stated that priority would go to neighborhoods whose ratio of trees to pavement was below the
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citywide average (City of Los Angeles, 2007, p. I1). MTLA subsequently defined these areas as
city council districts with lower than average tree canopy, as measured by an assessment
conducted by the U.S. Forest Service (McPherson et al., 2008).
Moreover, increasing procedural equity requires increasing community participation,
which is no silver bullet. Climate projections are technically complex, cover long time spans, and
become increasingly uncertain when global models are downscaled to the local level. In addition,
climate adaptation is a public good vulnerable to both free-ridership and the discounting of longterm risks compared to short-term benefits. Consequently, community members may have
difficulty reaching a meaningful consensus on adaptation (Few et al, 2007). Moreover,
procedural justice relies on communicative planning processes, which require some
approximation of Habermasian "ideal speech conditions" to neutralize pre-existing power
inequalities as participants come to the discussion table. In terms of this research specifically,
this means that even when a city government seeks the input of marginalized groups in setting
the city's environmental priorities, pre-existing power inequalities would still restrict those
groups' voices and prevent them from achieving full procedural equity. That is not to say that
these groups' input should not be sought, since they possess critical local knowledge that city
officials often lack. However, regardless of process, the equity of program outcomes should still
be measured against some kind of distributional "yardstick." There is enough general consensus
among human beings on the meaning of justice to assume that a fair distribution is one that does
not advantage the people who started out with more, or disadvantage those who started out with
less. In this, I draw on the work of Susan Fainstein and John Rawls, who argue that equity is a
distribution of resources that mitigates disadvantage (Fainstein, 2010; Rawls, 1999). I also draw
on Edward Soja's work on spatial justice, in that I assume that justice has a spatial dimension,
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i.e., advantages and disadvantages are distributed spatially as well as socially and economically

(Soja, 2010).
Tree cover was unequally distributed in both Los Angeles and New York as of 2007, the

year that MTLA and MTNYC both began (Grove et al., 2006; McPherson et al., 2008). As
shown in Figure 1.2, areas of Los Angeles with lower tree cover tended to have higher poverty
levels. A similar pattern emerged in New York (Figure 1.3), with disadvantaged areas having
both low canopy and high poverty. These relationships are born out by statistical analysis. As
shown in Table 1.1, pre-existing tree canopy and household poverty rate are negatively
correlated to a statistically significant degree in both cities, indicating that poorer areas tended to
have a smaller proportion of their surface area covered by tree canopy. In Los Angeles, there is
also a strong and statistically significant negative correlation between pre-existing tree canopy
and the proportion of residents who are non-white, while in New York there is not.' This finding
suggests that race played a larger role in Los Angeles, with areas with more non-white residents
tending to have less tree canopy.

As will be discussed in Chapter 2, the percentage of non-white residents is calculated using
data from the American Community Survey. The ACS allows individuals to identify as
Hispanic/Latino in addition to identifying themselves as any available racial category. The
percentage of non-white residents would therefore not include those who identify as both white
and Hispanic/Latino. Consequently, a lack of significance on the race variable in New York
could potentially be due to undercounting individuals who identify as Hispanic/Latino. However,
this is unlikely to be the case. Los Angeles has a far higher proportion of Hispanic/Latino
residents (approximately 48%, compared to 28% in New York), yet race is still a significant
variable in Los Angeles.
1
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Table 1.1. Pairwise correlationwith pre-existing tree canopy (aspercent cover) in Los Angeles
(by city council district, n=15) and New York (by neighborhoodtabulationarea, n=195).

Households in poverty (%)

Non-whites (%)

MTLA

MTNYC

r

- 0.7472**

- 0.3419**

p

0.0014

r

- 0.8064**

-0.0516

p

0.0003

0.4741

**p < 0.05, *p < 0.1
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Port of LA

Data source: McPherson et al., 2008; U.S. Census, 2007-2011
Map created by Jessica Debats

Figure 1.2. Low-canopy areas vs. poverty in Los Angeles as of 2007.
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Figure 1.3. Low-canopy areas vs. poverty in New York City as of 2007.
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MillionTreesNYC program history
MTNYC had its roots in PlaNYC, the City's sustainability blueprint for creating "a

greener, greater New York" by 2030 (City of New York, 2007). Released in 2007, PlaNYC was
the fruit of collaboration between over twenty-five different city agencies, as well as partners
from academia, business, and civic and community organizations (City of New York, 2016). The
plan laid out the City's vision for addressing the long-term challenges associated with its
population increasing to a projected 9.1 million residents by 2030, challenges that would likely
be exacerbated by a changing climate, shifting economy, and aging infrastructure. PlaNYC
included over a hundred sustainability initiatives. Among these were 100% stocking of street
trees (i.e., filling every available sidewalk well with a tree), reforestation of 2,000 acres of
parkland, and an overall addition of one million trees to the cityscape. These initiatives would
eventually germinate into MTNYC. PlaNYC presents planting trees as an environmental
improvement strategy with multiple benefits. These include not only reducing ambient
temperatures, but also improving air quality by absorbing pollutants and reducing energy
consumption for air conditioning (City of New York, 2007a, p. 128).
Then-Mayor Michael Bloomberg considered PlaNYC and its vision of a million new trees
as one of his signature initiatives. He therefore consistently championed the million-tree goal,
overriding efforts to reduce the new program's funding (Layzer & Schulman, 2012). These goals
were also supported by the actress and philanthropist Bette Midler, a close friend of Mayor
Bloomberg (Duran-Mitchell, interview, 2015). As founder of the New York Restoration Project
(NYRP), Midler had a history of successful philanthropic work, including fostering community
gardens in disadvantaged neighborhoods and expanding New Yorkers' access to green space
(Duran-Mitchell, interview, 2015). Underscoring the vision of PlaNYC, Midler also advocated a
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million-tree goal for New York and committed the resources of her organization to helping the
City achieve its vision (Duran-Mitchell, interview, 2015). Within a year of PlaNYC's release, the
City launched MTNYC as a public-private partnership, with the New York City Department of
Parks and Recreation (NYC Parks) and NYRP serving jointly as lead agencies.

MillionTreesLA program history
MTLA also had its roots in an ambitious environmental plan. Like PlaNYC, Green LA:
An Action Plan to Lead the Nation in Fighting Global Warming was also released in 2007 and
included an ambitious call to "unpave paradise/create new paradises" by planting one million
new trees throughout the city (City of Los Angeles, 2007). Green LA presented planting trees as
a climate adaptation strategy that would mitigate the urban heat island effect and reduce the need
to consume energy and emit greenhouse gases through air conditioning (City of Los Angeles,
2007). Then-Mayor Antonio Villaraigosa envisioned MTLA as the keystone of his
environmental agenda, a major step towards transforming Los Angeles into the cleanest, greenest
large city in the United States (Zahniser, 2007).
However, MTLA's ambitious plans to mitigate the urban heat island quickly turned up
the political heat. Mayor Villaraigosa convened a stakeholder steering committee, composed of
representatives from city agencies, non-profit organizations, and academia, to develop a strategic
planting plan (Gonzalez, interview, 2014). Many of these representatives were skeptical of the
mayor's vision from the start, and advised choosing a more modest goal that would be better
aligned with the City's resources to ensure that any trees planted could be properly maintained
and irrigated through the critical first years of establishment (City of LA employee, interview,
2014; Gonzalez, interview, 2014; Knapp, interview, 2015). For instance, as recounted by Los
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Angeles' Chief Urban Forester, Villaraigosa had to override considerable objections from the
Los Angeles urban forester community:
One of the first things [Mayor Villaraigosa] did was he gathered up all the folks
that had any urban forestry experience or responsibility and put us all in a room,
and made a committee to explore whether it was possible to plant a million trees.
At that time, the mayor wanted to do it in four years' time. So we put together
whether that was feasible and how would we do it. Well, we very quickly came to
the realization that planting a million trees in four years' time wasn't logistically
possible. [...] Unfortunately, tree time and political time don't always match.
Trees grow much slower than political careers. (Gonzalez, interview, 2014)
The City subsequently commissioned the U.S. Forest Service's Pacific Southwest
Research Station to assess the feasibility of planting a million trees by using remote sensing and
aerial photographs to measure the existing tree canopy, as well as the amount of space that could
potentially be planted with new trees. The report, completed in 2008, identified low-canopy areas
for prioritization and concluded that Los Angeles as a whole had enough space to accommodate
1.3 to 2.5 million new trees (McPherson et al., 2008). However, the study did not assess MTLA's
financial or political feasibility, and the program continued to be dogged by accusations of
prioritizing Villaraigosa's "green" image over the realities of pursuing a large-scale planting
effort without adequate planning or resources (Gonzalez, interview, 2014).
MTLA was initially housed in the Department of Public Works alongside the Bureau of
Street Services, which manages Los Angeles' street trees, and the Urban Forestry Division
(Layzer & Schulman, 2012). Soon, however, it became clear that the City had limited capacity
and budget to increase the number of trees planted directly by its employees (City of LA
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employee, interview, 2014). Consequently, the City turned tree planting over to a team of local
non-profits, who would plant according to the City's implementation plan (City of LA employee,
interview, 2014; Gonzalez, interview, 2014; Knapp, interview, 2015). To ensure the City's
oversight of the program, Villaraigosa moved MTLA to the mayor's office, where it would
subsequently function as a quasi-governmental non-profit (City of LA employee, interview,
2014; Gonzalez, interview, 2014).
In 2010, MTLA also merged with Trees for a Green LA (TGLA), a tree-planting
initiative led by the Department of Water and Power (DWP) and founded under the
administration of the previous mayor, James Hahn (City Plants, 2014; MTLA, 2014a; Thomas,
interview, 2016). TGLA's mission had been to plant shade trees next to private homes to cool
them and reduce energy consumption for air conditioning (City of LA employee, interview,
2014; City Plants, 2014; Knapp, interview, 2015; Thomas, interview, 2016). Once MTLA was
formed, however, the City preferred to have a single tree-planting program for reasons of
efficiency. TGLA had been criticized in the press after an audit revealed that it spent $101 to
plant each tree. In response, the City was attempting to position MTLA as a more cost-effective
alternative (Cavanaugh, 2007; MTLA, 2014a). 2 MTLA consequently absorbed TGLA, along
with its DWP funding (City of LA employee, interview, 2014; Gonzalez, interview, 2014;
Knapp, interview, 2015; Thomas, interview, 2016).
Mayor Villaraigosa continued to support MTLA throughout both his first (2005-2009)
and second terms (2009-2013), as he considered it to be one of his signature environmental
initiatives (Layzer & Schulman, 2012). Then, after the 2013 election, the new mayor, Eric

2 Ultimately,

however, MTLA would eventually end up spending approximately $200 per tree,
with an additional $800 for irrigation and $480 if concrete needed to be cut to make room to
plant (City of LA employee, interview, 2014).
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Garcetti, inherited the program. By that time, however, despite MTLA's best efforts, the program
had received considerable negative press. For instance, critics alleged that many trees distributed
during giveaway events and counted towards the million goal might never have been planted or
properly maintained, since there were no institutional mechanisms in place to provide oversight
(LA Times Editorial Board, 2013). MTLA responded by stepping up its efforts to track tree
recipients by sampling 1% for follow-up to ensure trees were properly planted within city
borders (although the City was not willing to release these results for analysis) (City of LA
employee, interview, 2014). In addition, the Urban Forestry Division began sending out
inspectors to verify that MTLA's non-profit partners were planting their trees properly (City of
LA employee, interview, 2014; Gonzalez, interview, 2014).
However, MTLA was still under fire for having planted just under half a million trees six
years after the program's start (LA Times Editorial Board, 2013). For reference, Mayor
Villaraigosa's original goal had been a million trees in four years (Gonzalez, interview, 2014).
MTLA did receive praise for its high tree survival rate, attributed to the program's careful
species selection, tree care standards, and stewardship education (LA Times Editorial Board,
2013). However, the numerical goal remained a constant source of frustration. In the words of
Los Angeles' Chief Urban Forester,
The thing that has always been problematic was.. .that number. That millionth
tree. From the very beginning, the only question the media and anybody was
asking was, "When are we going to get to a million? How close are you to a
million? Why is it taking so long to get to a million?" And the committee and
everybody involved in this realized very, very early on, it was never about the
number. It was always about the benefits that you get from the trees being planted
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and maturing. (Gonzalez, interview, 2014)
Consequently, on Arbor Day in 2014, the City officially rolled over MTLA into a new
program (MTLA, 2014e). City Plants would be a new-and-improved tree planting program, one
that built on MTLA's strengths by retaining its partnerships with local non-profits and its focus
on prioritizing low-canopy areas, while dropping the "million" goal that had proved so difficult
to reach (City of LA employee, interview, 2014; City Plants, 2014; Gonzalez, interview, 2014;
MTLA, 2014e). While the name change re-emphasized the City's role in planting trees, in fact,
the program remained a decentralized partnership between the City, private donors, and a
network of local non-profits led by the Los Angeles Conservation Corps (LACC), with the latter
coordinating tree planting under both MTLA and City Plants (Knapp, interview, 2015).

Public-privatepartnerships
Both MTLA and MTNYC were PPPs between the city and a variety of public agencies,
non-profit organizations, for-profit companies, and private property owners (MTLA, 2014c;

MTLA, 2014d; MTNYC, 2014d). This type of arrangement has gained popularity in recent
years, due to its promise of leveraging private resources, shifting financial risk to the private
sector, introducing market-based efficiency, and promoting innovation and flexibility in the
delivery of public goods, services, and spaces (Bovaird, 2004; Daniels & Trebilcock, 1996;
Osborne & Gaebler, 1992; Sagalyn, 2012; Stoker, 1998). The public sector can increase its
influence over such partnerships and projects using a variety of "deal making" strategies, such as
exacting concessions from developers in return for development rights, zoning changes, tax
abatements, subsidies, and other incentives (Loukaitou-Sideris & Banerjee, 1998; Pincetl, 2003;

Sagalyn, 2001).
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However, these partnerships also raise questions about how to delineate the roles and
responsibilities of the public and private sectors in delivering public goods and shaping urban
spaces. In the United States, many local governments have shifted towards a conservative,
neoliberal ideology that privileges market forces over the delivery of critical public services that
the market is ill-suited to provide. For instance, because PPPs involve reliance on private capital,
they may be biased towards profitable investments at the expense of the state's public duty to

promote social equity (Bovaird, 2004; Daniels & Trebilcock, 1996; Sagalyn, 2001; Sagalyn,
2012; Stoker, 1998; Verkuil, 2007). For example, privatization of social services often makes
them less accessible to vulnerable individuals who may lack the time, resources, knowledge, and
ability to navigate a new system that requires them to be "smart shoppers" in order to access
assistance (Klinenberg, 2002). The result is often sustained disinvestment in vulnerable lowincome minority neighborhoods (Klinenberg, 2002).
In addition, increased reliance on the private sector to deliver public goods "outsources"
political decisions about how to produce and distribute such goods, reducing public oversight.
Consequently, if PPPs veer too far towards privatization, they may undermine the public sector's
capacity to govern by reducing transparency and accountability and increasing the potential for
corruption (Sagalyn, 2001; Verkuil, 2007). Moreover, the public sector is always in danger of
being the weaker partner because it lacks a private company's ability to leave the project - or
even the city - if the deal goes bad (Loukaitou-Sideris & Banerjee, 1998; Sagalyn, 2001).
Due to shrinking municipal budgets, however, city governments increasingly lean on the
private and non-profit sectors (Loukaitou-Sideris & Banerjee, 1998; Pincetl, 2003). This
arrangement may present a significant challenge to planners pursuing environmental justice.
Previous research has demonstrated that PPPs' social equity goals are harder to achieve when
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public funds are lacking, and this research corroborates these findings. However, funding and
staffing alone do not explain distributional outcomes, which depend not simply on the question
of how much, but also on the question of where. In other words, it is still possible that a city with
few resources would successfully target them to areas of greatest need. While a lack of public
funds can hamper a PPP's equity goals, this research demonstrates that a lack of public space
creates a similar disadvantage.

Public versus private control of urbanspace
The difficulties of meeting public needs through PPPs extend to the realm of urban space.
As MTLA and MTNYC sought to plant new trees, they had to contend with the existing urban
fabric, which is itself the product of a long-running and often contentious partnership between
the public and private sectors. Planning is the site of value-based conflicts over the proper roles
of the state and the market in shaping the built environment and the human activities it contains
(Layzer, 2012a; Layzer, 2012b). Progressive and Marxist theorists critique urban planning for
promoting the interests of capital by transforming space into a commodity and legitimizing
exploitative social and economic relations and geographies (Castells, 1979; Harvey, 1989, 1996;
Marx & Engels, 1978; Soja, 2010). Conservative theorists, on the other hand, view planning as a
&

threat to private property rights and the efficient functioning of the capitalist market (Friedman
Friedman, 1982; Hayek, 1944; Sowell, 1980). Consequently, urban planners, including those

involved in MTLA and MTNYC, are caught in the middle of long-standing tensions between the
provision of public space and public goods, and the protection of private property.
Just as the public goals of a PPP may suffer when the public sector is the weaker partner
in terms of funding and other resources, public goals may also suffer when the public sector is
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weaker in terms of the proportion of urban space that it can manage. The public or private nature
of a space is shaped by a variety of formal and informal means, from visual design cues to street
&

standards to unspoken social norms (Ben-Joseph, 2012; Davis, 2006; Loukaitou-Sideris

Banerjee, 1998; Loukaitou-Sideris & Ehrenfeucht, 2009; Southworth & Ben-Joseph, 2003).
However, from the perspective of MTLA and MTNYC, the key distinction between public and
private space is whether a given parcel is owned by the city or another public agency, or by a
private individual or business. A city government is relatively free to plant in publicly owned
spaces such as parks and squares and along public streets. In contrast, private property can only
be planted with the permission of the owner, who may be more responsive to the market-driven
impulses of the private sector than to the public sector's mission of pursuing the public good (in
this case, distributive environmental justice) (Verkuil, 2007). For instance, despite the public
health benefits of trees, business owners and landlords often oppose planting them because they
fear trees will block signage, increase maintenance costs, or fail to increase property values
(Loukaitou-Sideris & Ehrenfeucht, 2009). Moreover, relying on private property owners to plant
trees magnifies disparities because affluent homeowners can afford more space, maintenance,
and irrigation, while residents of low-income neighborhoods often fear trees will provide cover
for criminal activities (Pincetl, 2010; Pincetl et al., 2013). Therefore, for the purposes of this
analysis, public versus private space is defined by ownership. Specifically, public space is
defined as land parcels owned by the city or another public agency, and private space is defined
as parcels owned by a private individual or business.
Moreover, different spatial layouts and street and subdivision standards apportion
different amounts of space to different uses (Southworth & Ben-Joseph, 2003). The design of
streets, sidewalks, private yards, and even parking lots thus shapes public and private control
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&

over urban space, including potential tree planting sites (Ben-Joseph, 2012; Loukaitou-Sideris

Ehrenfeucht, 2009; Southworth & Ben-Joseph, 2003). Differences in spatial layout from one city
to another, as well as between affluent and disadvantaged areas within a given city, are therefore
decisive factors in the success or failure of urban forestry programs and their environmental
justice goals.
The distribution of public and private space differs significantly between Los Angeles
and New York City. New York has a more traditional urban morphology that concentrates
people and buildings in a relatively small area, yet New Yorkers also enjoy an abundance of
historic public spaces, including parks, streets, and squares. In contrast, Los Angeles' more
diffuse layout provides land capacity for new parks and green spaces. However, anti-tax
measures such as Proposition 13 have limited Los Angeles' ability to finance ambitious public
projects (Pincetl, 2013b). Moreover, many urban theorists argue that the car-dependent landscape
of Los Angeles has discouraged the development of traditional urban public spaces such as
parks, plazas, and pedestrian-friendly streets (Davis, 2006; Loukaitou-Sideris & Banerjee, 1998;
Loukaitou-Sideris & Ehrenfeucht, 2009). This privatization of public space results from a new
calculus of urban development in which power has shifted from the city to corporations and
property owners. Los Angeles' city government must deal with a both a dwindling tax base and
increased competition between urban areas seeking to attract economic growth back to their
&

downtowns (Logan & Molotch, 2007; Loukaitou-Sideris & Banerjee, 1998; Loukaitou-Sideris
Ehrenfeucht, 2009). Developers and corporate tenants can therefore threaten to take their

business elsewhere, allowing them to retain the balance of power in determining the design of
new urban spaces (Loukaitou-Sideris & Banerjee, 1998; Loukaitou-Sideris & Ehrenfeucht,
2009). Similarly, business improvement districts often extend private control to publicly owned
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sidewalks and plazas in exchange for additional taxes or assessments to provide services and
capital improvements (Loukaitou-Sideris & Ehrenfeucht, 2009). The result is a plethora of
pseudo-public streets, plazas, and malls designed for affluent white-collar workers, tenants, and
customers (Davis, 2006; Loukaitou-Sideris & Banerjee, 1998). While this strategy raises rents,
increases profits, and enhances these spaces' exchange value, it reduces their use value to other,
less affluent urban residents who are excluded from the benefits of such quasi-public
development (Davis, 2006; Logan & Molotch, 2007; Loukaitou-Sideris & Banerjee, 1998).
However, the existing literature remains unclear whether this shift involved, for example,
replacing existing public spaces with private spaces, or constructing new private spaces instead
of new public spaces. Consequently, whether public space was gained or lost on balance is
unknown. Moreover, in both cities, investment in public space, particularly parks and other green
&

spaces, has historically been concentrated in affluent neighborhoods (Gandy, 2002; Hise

Deverell, 2000; Loukaitou-Sideris & Ehrenfeucht, 2009; Loukaitou-Sideris & Stieglitz, 2002;
Wolch et al., 2005).
The balance of public versus private space determines the extent to which the public and
private sectors can shape the city, and provides tangible evidence of public and private
responsibility for local places and populations (Loukaitou-Sideris & Banerjee, 1998; LoukaitouSideris & Ehrenfeucht, 2009; Vale, 2013). This balance of public versus private space is critical
to urban planning, since planners have long sought to use public space as a tool for improving
urban quality of life, from the social reform goals of the nineteenth-century parks movement, to
present-day efforts to improve human and ecological health via green space. Specifically, the
proportion of potential tree planting sites on public versus private property affects the public and
private sectors' ability to influence tree cover distribution. In other words, a tree-poor urban area
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with little public space is dependent on private property owners to invest in planting additional
trees. If the private sector is less committed to environmental justice, then a city with less public
space may have difficulty equitably distributing tree cover.

Research questions
To summarize, low-income minority neighborhoods tend to be tree-poor compared to
their more affluent neighbors. This disparity impacts public health because tree cover shields
residents from heat on a highly local scale, making neighborhoods and even streets with trees
measurably cooler than those without. This ecological service will become increasingly vital as
heat waves become more severe and frequent under climate change in Los Angeles and New
York. From 2007 to 2014, both the City of Los Angeles and New York City attempted to plant a
million trees via public-private partnership in order to mitigate the urban heat island. However,
the distribution of public space in which to plant constrained MTLA and MTNYC's efforts to
expand the urban forest, particularly in the low-canopy neighborhoods where trees are most
needed.
Previous research has demonstrated that over-reliance on private capital may bias publicprivate partnerships towards profitable investment at the expense of social equity. Because the
private sector's need to make profit conflicts with the public sector's responsibility to provide
public goods in an equitable manner, equity goals are harder to achieve when there is a lack of
public funds. This dissertation goes a step further by examining whether equity is also harder to
achieve where there is a lack of public space. By analyzing remote sensing data, tree planting
records, tax parcel records, and census data, this research addresses the following questions: 1) to
what extent were MTLA and MTNYC able to prioritize low-canopy areas for tree planting; 2) to
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what extent did more public space correlate with more trees planted; and 3) how did the
distribution of public space compare between Los Angeles and New York, and between low- and
high-canopy areas within each city?
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Chapter 2: Assessing the influence of public space on environmental justice

Case selection
There is currently little research on how public and private space shape environmental
justice issues such as tree cover inequality, making in-depth comparative case studies appropriate
for building theory. The City of Los Angeles and New York City are natural choices because
both cities have a history of environmental inequalities, including a lack of tree cover in lowincome minority neighborhoods (Pastor, Jr., Sadd, & Morello-Frosch, 2005; Rosenthal,
Crauderueff, & Carter, 2008). Moreover, both are located in regions expected to be increasingly
impacted by heat waves under climate change (City of Los Angeles, 2007; City of New York,
2007). In addition, both are prototypical of large, diverse global cities in the developed world,
making the theory generated from these cases generalizable to similar cities. Finally, MTLA and
MTNYC share similar program goals, and cover roughly the same time span.
However, the two differ on the key independent variable: the distribution of public space.
Los Angeles is the planning literature's poster child for privatization of urban space, particularly
in comparison to a more "traditional" city such as New York (Davis, 1998, 2006, 2010;

Loukaitou-Sideris & Banerjee, 1998; Loukaitou-Sideris & Ehrenfeucht, 2009; Low, 2008).
MTLA and MTNYC also differed in their overall level of resources, with MTNYC enjoying the
advantage of more funding and municipal staff. However, these differences are insufficient to
explain distributional outcomes, since an under-resourced program could still theoretically target
its limited resources to areas of greatest need. Therefore, I effectively control for differences in
funding by examining the distribution of trees, rather than the absolute number of trees planted.
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In addition, I examine the role of program structure and centralization in mediating distributional
outcomes.

Qualitative data collection and analysis
Key factors that shaped program outcomes were identified and causal mechanisms were
traced via qualitative analysis of in-depth interviews with a purposive sample of key participants
in each program. These key individuals were defined as representatives from each program's
major planting partners, which were initially identified via each program's website (MTLA,
2014c, 2014d; MTNYC, 2014a, 2014b, 2014c). For MTNYC, this included the City, the Parks
Department, NYRP, and the New York City Housing Authority (NYCHA). For MTLA, this
included the City, LACC (the lead planting partner and "tree broker" for MTLA), TreePeople
(who focused on planting Los Angeles' open spaces), as well as North East Trees, Koreatown
Youth and Community Center, Fuego Tech Fire Rangers, and Hollywood/Los Angeles
Beautification Team, local non-profits that took on specific tree planting territories within Los
Angeles. Fuego Tech Fire Rangers and Hollywood/Los Angeles Beautification Team declined to
be interviewed. However, other MTLA interviewees described these organizations' activities in
detail, including LACC, who oversaw their planting activities. In addition, because both MTLA
and MTNYC worked closely with the United States Forest Service, representatives from this
agency were also interviewed. Representatives from major corporate donors could not be
reached for interviews, with the exception of TD Bank, one of the major funders of MTNYC.
However, other interviewees from MTLA and MTNYC consistently reported that donors played
a limited role in program design and implementation.
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One or two key representatives were interviewed at each organization. These
representatives worked directly with MTLA or MTNYC and included individuals with positions
such as program manager, community engagement manager, urban forestry director,
environmental services manager, and policy advisor. Each interview lasted approximately a half
hour to two hours. Interviewees were initially contacted via an email or phone call explaining the
general purpose of the project and the types of interview questions that would be asked,
following the templates in the Appendix.
While each interview was tailored to the specific position and organization of the
interviewee, all interviews followed the same general semi-structured protocol, provided in full
in the Appendix. All questions were open-ended, for the purposes of eliciting as much
information as possible while allowing the interviewee to reveal what factors he or she felt were
most important to his or her work. These questions covered each program's environmental
justice goals, organizational structure, funding sources, and planting strategies, as well as
opportunities and obstacles encountered when planting trees in different areas of the city and on
different types of public and private spaces.

Quantitativedata collection and analysis
Quantitative spatial analysis was used to assess the distributional equity of newly planted
trees in relation to poverty, race, and public space. This study quantifies the extent to which
MTLA and MTNYC succeeded in planting trees in low-canopy areas from 2007 (the year both
programs began) to 2014 (the year when MTLA ended). Limiting the analysis to 2014 makes the
Los Angeles and New York cases more comparable by making the timespan identical. Moreover,
at the time of this analysis, NYC Parks had not yet finalized its 2015 tree planting records for
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public release. The unit of analysis is both the city (to enable comparison between Los Angeles
and New York) and the most detailed intra-urban spatial unit possible based on available data for
each city: city council district for Los Angeles, and neighborhood tabulation area for New York
(to enable measurement of variation within each city).
Pre-existing tree canopy cover is measured using the pre-Million Trees assessment
commissioned by each city just prior to the start of the program. Both studies used highresolution digital aerial imagery to estimate tree canopy cover as a percentage; for New York, the
most detailed spatial unit provided is the neighborhood tabulation area, while for Los Angeles, it
is the city council district. Los Angeles' overall pre-existing tree canopy cover was estimated at
21%, ranging from a low of 8% to a high of 37%. New York had 24% tree canopy overall, with a
low of 1% and a high of 56% (Grove et al., 2006; McPherson et al., 2008).3 (A more detailed
view of tree canopy distribution in each city can be found in Chapter 3 in Figures 3.2 and 3.4.)
The percentage of households in poverty and the percentage of residents who are nonwhite are drawn from the census (U.S. Census Bureau, 2012). These variables are calculated
using the American Community Survey (ACS) 5-year estimate for 2007-2011. The number of
non-white residents is calculated by subtracting the number of individuals who self-identify as
white from the total population. The ACS included Hispanic/Latino as a separate variable,
allowing individuals who identify as Hispanic/Latino to also identify as any available racial
category. It should be noted that the non-white population therefore includes only those
Hispanic/Latino individuals who also identify as non-white. (Due to the structure of these two
questions, it is not possible to sum, for example, the number of African-American individuals
and Hispanic/Latino individuals without double-counting those who identify as both.)

3 New York's greater range is likely due to the fact that its tree canopy cover was measured at a

smaller spatial unit than that of Los Angeles.
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Using each program's planting records, the number of trees planted in each spatial unit is
summed and normalized by area (measured in square miles) (LACC, 2015; NYC Parks, 2015a).
The results are used to calculate the Pearson's correlation coefficients for the bivariate
relationships between pre-existing tree canopy, the percentage of residents in poverty, the
percentage of residents who are non-white, and the density of trees planted per square mile.
These correlations measure the extent to which MTLA and MTNYC prioritized disadvantaged
areas.

MTNYC planted its millionth tree on November 20, 2015 (NYC Parks, 2015b).
However, for the reasons discussed above, this analysis examines tree planting only through
2014. Moreover, while both MTNYC and MTLA distributed free trees to homeowners at giveaway events, neither program was willing to release their locations, citing privacy concerns.
Moreover, the records of these give-away trees are incomplete and there appears to have been
little follow-up to ensure that they were planted. These calculations therefore include only those
trees that were directly planted or delivered by MTLA and MTNYC, on the grounds that these
are the trees whose locations can be known with confidence. MTNYC directly planted trees on
public property only, while MTLA directly planted trees on public property and delivered trees
to homeowners who submitted a request form for trees to plant in their yards themselves.
Moreover, while MTNYC recorded the specific spatial coordinates of each tree it planted,
MTLA's records are only complete enough to give the city council district for a subset of its
trees. Consequently, the total number of MTNYC trees included in this analysis is 992,726,
while the total for MTLA is 69,776, of which 64,421 can be mapped into a specific council
district. (Because it is unlikely that MTLA's record-keeping was consistently better in some
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portions of the city versus others, the 5,355 trees missing their spatial location are unlikely to
systematically bias the results of this analysis.)
Give-away trees formed a much larger proportion of MTLA's trees than MTNYC's.
Without MTLA's records, however, it is not possible to know exactly how large. A 2013 article
in the Los Angeles Times cited the total as 400,007 trees and counting, which matches the
estimate of total trees given verbally by Dan Knapp, Deputy Director of the LACC, MTLA's
main planting partner (Knapp, interview, 2015; LA Times Editorial Board, 2013). If this estimate
is accurate, then approximately 83% of MTLA's trees would be missing from this analysis.
However, local media coverage suggests that many of these trees were never planted, even if
they were officially counted towards the million-tree goal (Zahniser, 2007). Moreover, several of
the MTLA representatives interviewed expressed doubts that homeowners would consistently
water and care for new trees well enough for them to survive (Gonzalez, interview, 2014;
Thomas, interview, 2016; TreePeople employee, interview, 2015).
Nevertheless, the loss of so many give-away trees could potentially bias the results for
MTLA. Give-away trees were intended to be planted in residential yards (i.e., private property),
which was concentrated in Los Angeles' affluent, high-canopy neighborhoods. Consequently,
omitting them could potentially make it appear as though MTLA's plantings were more
concentrated in low-income, low-canopy neighborhoods than they actually were. However, this
is unlikely to be the case. MTLA did plant some of its trees in private residential yards directly in
response to homeowner requests, rather than relying on homeowners to pick them up at giveaway events (Knapp, interview, 2015). Consequently, this subset of residential trees does have
reasonably complete records, including spatial location. As will be discussed in greater detail in
Chapter 5, these residential trees were concentrated in low-income areas. Moreover, several
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representatives from MTLA's planting partners indicated that they made a concerted effort to
host tree give-away events in low-income, low-canopy neighborhoods (Allen, interview, 2015;
TreePeople employee, interview, 2015). Based on this evidence, it can be assumed that
residential give-away trees were not concentrated in affluent areas, removing the danger of
systematically biasing the results through their omission.
The relationship between public space and tree cover equity is analyzed using Los
Angeles and New York's tax parcel records for 2007 to find the proportion of publicly versus
privately owned space in each spatial unit (LA County Assessor, 2014; NYC Department of City
Planning, 2014). These calculations are further refined by removing the area covered by

buildings, as represented by building footprints (LA County GIS, 2012; NYC OpenData, 2013).
While green roofs, roof gardens, planted balconies, and similar structures can help reduce the
urban heat island, neither MTLA nor MTNYC counted trees planted on such structures towards
the million-tree goal. This analysis then breaks down public space into the two major types that
were planted by MTLA and MTNYC: streets and open spaces.
The proportion of space devoted to streets is measured in two ways, to better capture
variation in the density of the street network. First, streets are defined as the public right-of-way,
measured as the surface area within the city boundaries that is not covered by parcels, i.e., area
that is not explicitly owned by anyone and therefore remains in the public right-of-way. This
calculation provides a measure of the proportion of surface area covered by streets, but does not
distinguish between, for example, a long and narrow street versus a short and wide street
covering the same amount of surface. Streets are therefore measured a second way: as miles of
centerline per square mile of area (LA County GIS, 2011; NYC OpenData, 2014).
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Open space is defined slightly differently in Los Angeles and New York, due to each
city's slightly different method of space accounting. In Los Angeles, open space is defined as
national, state, county, and neighborhoods parks, national forests, wildlife refuges, land trust
preserves, land under the authority of the Bureau of Land Management, and other open spaces
with permanent legal protection owned by public agencies, as recorded by the California
Protected Areas Database (CPAD) (GreenInfo Network, 2015). In New York, open space is
defined according to the definition used by MTNYC to track its open space restoration plantings:
the spaces where the Natural Resources Group (a part of NYC Parks' Division of Forestry and
Horticulture and its Natural Resources Group) have planted trees, shrubs, and herbaceous plants

(MTNYC employee, interview, 2015; NYC Parks, 2015a).
The Pearson's correlation coefficients are then calculated for the bivariate relationships of
the proportion of different types of public property with the density of trees planted per square
mile, pre-existing tree canopy cover, household poverty, and the proportion of non-whites. By
comparing the strength of these bivariate relationships, this study assesses the extent to which the
availability and distribution of different types of public space played a role in each program's
environmental justice outcomes.
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Chapter 3: Who planted more where?

As shown in Table 3.1, MTNYC planted far more trees overall. Moreover, MTNYC
added more trees per square mile to high-need areas than MTLA did. But while MTNYC planted
far more trees, these new trees were concentrated in areas that already had higher tree canopy, as
illustrated in Figures 3.1 and 3.2. As shown in Table 3.2, there is a statistically significant
positive correlation between the number of trees planted per square mile by MTNYC and preexisting tree canopy cover. Moreover, there is no statistically significant correlation between the
density of trees planted and household poverty or race, indicating that MTNYC did not prioritize
low-income communities of color to a measurable degree.4

4 Due to the structure of the ACS data, the percentage of non-white residents does not include

individuals who identify as both white and Hispanic/Latino. Consequently, a lack of significance
on the race variable in New York could potentially be due to undercounting Hispanics/Latinos.
However, this is unlikely to be the case, since Los Angeles had a far higher proportion of
Hispanics/Latinos (48%) than New York (28%), yet race was still a significant variable for Los
Angeles.
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Table 3.1. Trees planted by MTLA and MTNYC between 2007 and 2014 (LA CC, 2015; NYC
Parks, 2015a).

MTLA

MTNYC

Total trees planted

69,776

992,726

Area of city (sq mi)

478

302

Total trees planted (per sq mi)

146

3,283

Trees planted in high-need areas 5

36,733

62,081

Area of high-need areas (sq mi)

165

15

Trees planted in high-need areas (per sq mi)

222

4,279

5 High-need areas are defined according to each program's criteria, i.e., "Trees for Public Health

Neighborhoods" in New York, and city council districts with below average canopy in Los
Angeles.
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Figure 3.1. Correlation of trees plantedper square mile by MTNYC and pre-existing tree canopy
(by neighborhoodtabulationarea, n 195).'

The outlier at the top of Figure 4.2 represents Queensboro Hill, a neighborhood in Flushing,
Queens that includes both Kissena Park and Kissena Corridor Park, where MTNYC made a
concerted planting effort, including one event in 2007 where 3,000 trees were planted on a single
day (NYC Parks, 2007).
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Table 3.2. Pairwisecorrelationwith density of tree plantings by

MTLA (by city council district,

n=15) and MTNYC (by neighborhoodtabulationarea, n= 195).

MTLA
Pre-existing tree canopy (%)

Households in poverty (%)

Non-whites (%)

r

MTNYC

0.6549**

0.2876**

p

0.0081

0.0000

r

0.7970**

p

0.0004

0.6155

r

0.8954**

0.0274

p

0.0000

0.7041

-

- 0.0363

**p < 0.05, *p < 0.1

In contrast, MTLA planted fewer trees overall. However, MTLA did concentrate its
newly planted trees in low-canopy areas with high poverty rates and a high proportion of nonwhite residents, as illustrated in Figures 3.3 and 3.4 below. As shown in Table 3.2 above, both
household poverty and the proportion of non-whites have a strong and statistically significant
positive correlation with the number of trees planted per square mile by MTLA.
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Overall, this means that MTNYC and MTLA fared very differently according to how
program "success" is defined. If the measure of success is the number of trees put into the
ground, then MTNYC is more successful by far. Not only did MTNYC plant at least twice as
many trees as MTLA, but MTNYC was also the only program to eventually reach its stated,
namesake goal of a million trees. Moreover, it did so two years ahead of schedule (NYC Parks,

2015b).
Similarly, if the measure of program success is the sheer number of trees planted in highneed areas, then New York again comes out ahead. MTNYC planted over 62,000 trees in the 15
square miles classified as priority areas. In contrast, MTLA planted just under 37,000 in the 165
square miles it classified as priority areas. (As discussed above, a large proportion of tree giveaways may have gone to priority areas. However, since there was little oversight of these trees, it
is impossible to verify whether they were ever planted or survived, making their impact on tree
canopy doubtful at best.) It is worth noting, however, that New York's priority areas were far
smaller and were identified according to more criteria than tree canopy alone. Both MTLA and
MTNYC explicitly prioritized planting trees in low-canopy areas, identified via tree canopy
analysis conducted just prior to the start of each program (Grove et al., 2006; McPherson et al.,
2008). For instance, MTLA prioritized council districts with lower than average tree canopy. In

addition, however, MTNYC identified and prioritized six "Trees for Public Health" (TPH)
neighborhoods with fewer than average trees and higher than average juvenile asthma rates (as
illustrated in Figure 3.5): Hunts Point, Morrisania, East New York, East Harlem, the Rockaways,
and Stapleton (MTNYC, 2014b). Consequently, MTLA's priority areas cover approximately a
third of Los Angeles' total area, meaning that the program's focus was much larger in its extent.
In contrast, MTNYC's TPH Neighborhoods cover only 5% of New York City. This narrower
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focus may have contributed to MTNYC planting far more trees per square mile in its priority
areas: 4,279, versus MTLA's 222.
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Figure 3.5. MTNYC's "Trees for Public Health" (TPH) neighborhoods (MTNYC, 2014b).

However, these measures are all highly dependent on the overall wealth and capacity of a
given program, in that a well-resourced program will plant a lot of trees. The real measure of a
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program's success, particularly in terms of environmental justice, may well be the equitable
nature of its distribution of benefits. In other words, which program targeted its resources to the
areas most in need of new environmental amenities? Which program had the most efficient
"triage," directing whatever resources it had in its possession (whether abundant or scarce) to
high-need areas first and foremost? Examined this way, MTLA was a far more successful
program, planting at significantly higher densities in areas with a greater lack of tree canopy.
While the program never officially targeted areas of high poverty or communities of color, its
outcomes nevertheless speak for themselves: higher poverty and a higher proportion of nonwhite residents are significantly correlated with higher planting densities. In contrast, MTNYC's
planting densities have no significant correlation with poverty or the proportion of non-whites.
Moreover, it planted at significantly higher densities in areas with higher pre-existing tree
canopy, directly contradicting one of its stated environmental justice goals.
Nevertheless, in terms of absolute benefits (i.e., the sheer number of trees planted per
square mile), disadvantaged areas in New York City experienced more benefit from MTNYC
than their counterparts in Los Angeles benefited from MTLA. This begs the question of whether
it is more important to prioritize disadvantaged areas, or to gain potentially greater benefits for
them via a small share of a larger crop. While the latter option provides more trees, it also
perpetuates pre-existing inequalities and suggests that even more could have been done for
underserved areas, had they received priority over more affluent areas that already enjoyed
greater advantages.
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Chapter 4: Funding, efficiency, and responsiveness

Ample funds and an efficient centralized structure helped MTNYC plant a large number
of trees relatively quickly, allowing New York to reach its planting goal of one million trees two
years ahead of schedule. In contrast, inadequate and unstable funding and a decentralized
structure limited the number of trees that MTLA could plant, ultimately stymying its progress
towards a million. Nevertheless, there was a silver lining: a decentralized structure helped
MTLA be more responsive to local needs, ultimately helping it target its admittedly limited
resources to areas of greatest need to a much higher degree than MTNYC.
Planting trees is not cheap, and any city planning to do so on a large scale should "just
prepare to invest a whole lot of money.. .if you want to have any real impact," advises NYRP's
Director of Urban Forestry (Duran-Mitchell, interview, 2015). Fortunately for New York,
MTNYC was the most well-funded urban forestry initiative in the country (Layzer and
Schulman, 2012). At the very start of the program, Mayor Bloomberg allocated over $350
million for operational and capital expenses (NYC Parks, 2015b). The majority of this funding
came from municipal capital bonds, whose stability was a major factor in the program's success
because it allowed the City to commit to an ambitious planting strategy (Campbell, interview,
2014; Layzer and Schulman, 2012). The City also allocated general funds towards MTNYC, and
received a $2 million grant from the U.S. Forest Service (Layzer and Schulman, 2012).
In addition, MTNYC attracted substantial donations from philanthropic foundations,
individuals, and corporations. Major philanthropic donors included the Mayor's Fund to
Advance New York City, Bloomberg Philanthropies, and David Rockefeller and the Rockefeller
Brothers Foundation, who together provided at least $800,000 in grants (Layzer and Schulman,

2012; NYC Parks, 2015b). MTNYC was particularly fortunate in its partnership with NYRP.
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"Thankfully, we were founded by Bette Midler," explained NYRP's Director of Urban Forestry,
"and she does a lot of fundraising things for us every year" including throwing two galas to

benefit NYRP and MTNYC (Duran-Mitchell, interview, 2015). Through such fundraising
activities, NYRP was able to contribute $30 million to MTNYC (NYC Parks, 2015b). Moreover,
these lavish celebrity-driven galas attracted considerable media attention, further raising NYRP
and MTNYC's profile and their attractiveness to potential donors (NY Times, 2015; Nordstrom,
2015; Vogue Parties, 2015). In addition, the reputation of Mayor Bloomberg, as well as his
connections with wealthy donors, helped provide critical early financial support from individual
philanthropists who were committed to building the mayor's legacy (Greenfeld, interview,

2014).
Corporate donations also played a large role in financing MTNYC. Major corporate
donors included TD Bank, Toyota, Jet Blue, BNP Paribas, The Home Depot, American Express,

Con Edison, CIT, Wells Fargo, Tiffany & Company, and Citigroup, Inc. (NYC Parks, 2015b).
For example, MTNYC was able to finish two years ahead of schedule in large part due to a late
infusion of funds from TD Bank, which donated $1.5 million over three years, with some
matching funds provided by Bloomberg Philanthropies (Desjardins, interview, 2015). Moreover,
the on-going success of the well heeled and high profile MTNYC program was a critical factor in
attracting such a large late donation. "One of the reasons we signed onto this sponsorship in New
York was we had stated business objectives to increase our market share in New York,"
explained the executive director of TD Bank's "Trees for the Environment" Foundation. "This is
obviously philanthropic work. But community investments still need to fit within an area of
focus and still need to help raise the profile of the brand," she explained. "And this was a dream.
We wish we had more of these kinds of opportunities come to the table." MTNYC, being a
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successful program with considerable public popularity, was an attractive partner: "It was really
about connecting with New Yorkers" (Desjardins, interview, 2015). Ultimately, MTNYC was so
well funded that even after planting its millionth tree, it still had funding remaining in its budget,
enabling the City to commit to planting an additional 150,000 new trees over the next three years

(NYC Parks, 2015b).
In contrast, MTLA struggled without a stable supply of public money or large donations.
While contacts at MTLA would not cite specific numbers, MTLA seems to have operated on a
budget of several million dollars per year (Layzer and Schulman, 2012). Throughout its life, the
program was primarily underwritten by DWP. In fact, as discussed in Chapter 1, MTLA itself
took over for an earlier DWP Program, "Trees for a Green LA," in which part of the revenue
generated from water and power bills was used to provide trees for residents to plant in their
yards to shade their homes and reduce energy consumption (City of LA employee, interview,
2014; Knapp, interview, 2015). A limited amount of general funds also supported the program
(City of LA employee, interview, 2014; Layzer and Schulman, 2012). However, these were soon
discontinued when the economic downtown produced a budget crisis (Gonzalez, interview,
2014). The remaining funds came from corporate donations collected by the MTLA Foundation,
a fund established within the program's first year (City of LA employee, interview, 2014; Layzer
& Schulman, 2012). Major donors included JMB Realty Corporation, Korean Air, Ralph's,
Southwest Airlines, and the Wasserman Foundation (MTLA, 2014d). In addition, individual
donations were collected via a link on the program's website (MTLA, 2014a). Nevertheless,
donations were not enough to cover MTLA's ambitious million-tree goal, and the program
continued to struggle with insufficient funding and staffing (Layzer & Schulman, 2012;
Loukaitou-Sideris & Ehrenfeucht, 2009).
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To make matters worse, Los Angeles' challenging urban environment imposed high costs
on MTLA. All MTLA trees were selected from a list of species determined to be drought tolerant
and climate appropriate, even with the temperature increases predicted under climate change
(Allen, interview, 2015; Knapp, interview, 2015; Thomas, interview, 2016). Nevertheless, the
city's arid Mediterranean climate made consistent and frequent irrigation a necessity for the first
several years of each new tree's life (City of LA employee, interview, 2014; Gonzalez,
interview, 2014). Water became even more critical to new trees' survival with the start of the

drought in 2012 (City of LA employee, interview, 2014; Thomas, interview, 2016). While it only
cost the City of Los Angeles approximately $200 to purchase and plant a tree, it cost $800 or
more to water the tree for the first few years of its life to ensure survival, including purchasing
the water, driving a water truck to the tree, and paying for the labor involved (City of LA
employee, interview, 2014). In addition, city residents became more wary of growing water
costs, making it more difficult for MTLA to drum up volunteers to plant and care for new trees
(Thomas, interview, 2016). In addition, unlike New York, Los Angeles did not have a large
supply of existing sidewalk tree wells, and those wells that existed were often too small to
support healthy trees (Gonzalez, interview, 2014; Knapp, interview, 2015). As a result, concrete
often had to be cut and disposed of in order to create space to plant, and previously compacted
soil had to be remediated once brought to the surface (City of LA employee, interview, 2014;
Gonzalez, interview, 2014; Knapp, interview, 2015). These additional activities imposed an
additional cost of $480 or more per tree (City of LA employee, interview, 2014). Consequently,
MTLA's budget and costs were out of balance.
MTNYC's ample and stable funding enabled it to employ a large staff. NYC Parks was
able to create three new administrative positions for MTNYC: a director, project coordinator,
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and volunteer coordinator. In addition, NYC Parks hired approximately forty new employees in
Central Forestry and the Natural Resources Group to manage street tree planting and
reforestation (Layzer & Schulman, 2012). Additional staffing support came from the integration
of MTNYC activities into the main duties of many regular city employees (Greenfeld, interview,
2014; Newman, interview, 2014). MTNYC was also able to draw on the services of the United
States Forest Service's Northern Research Station, a group of 160 scientists comprising the
largest natural resources faculty in the country (Campbell, interview, 2014).
Moreover, MTNYC's deep pockets allowed the City to centralize its tree planting in
several key ways. With no need to go too far afield to get enough staff hours, MTNYC's trees
were planted by only two organizations. NYRP handled tree planting on private property,
community gardens, and New York City Housing Authority (NYCHA) properties, as well as
giving away trees to city residents to plant themselves in their own yards (Brown, interview,
2015; Newman, interview, 2014). Meanwhile, NYC Parks handled tree planting on public space,
i.e., streets and parks and other open spaces (Newman, interview, 2014). Moreover, with a
sizable and predictable demand for new trees, MTNYC was able to move from buying trees from
individual planting contractors to contracting directly with local nurseries. NYC Parks and
NYRP purchased these trees in bulk directly from partner nurseries via multimillion-dollar
contracts (Brown, interview, 2015; Newman, interview, 2014).
In addition, MTNYC was able to streamline its street tree planting strategies. While
reforestation efforts were already centralized under NYC Parks prior to MTNYC, street tree
planting had been carried out on a tree-by-tree basis, with the City planting individual trees in
response to requests or to replace dying, dead, or hazardous trees (Layzer & Schulman, 2012).
Under MTNYC, however, NYC Parks adopted a block planting strategy that treated trees as a
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form of public infrastructure (Greenfeld, interview, 2014; MTNYC, 2014b). While Parks still
responds to residents' individual requests for new trees, the ultimate goal is to plant street trees
in every available spot, block by block, across the city (Greenfeld, interview, 2014; MTNYC,
2014b). The theory behind this new approach is that trees are comparable to streetlights, fire
hydrants, utilities, and other public infrastructure that must be provided citywide. Like other
infrastructure, street trees are located on public property in the public right of way.
Consequently, the City has the right to site them wherever necessary for the public good
(Greenfeld, interview, 2014). In contrast, in Los Angeles, adjacent property owners can refuse to
give permission for new street trees, preventing the City from treating trees as public
infrastructure to be installed at the City's discretion (City of LA employee, interview, 2014;
Gonzalez, interview, 2014; Loukaitou-Sideris & Ehrenfeucht, 2009).
Overall, MTNYC was a highly centralized, top-down program. The idea for MTNYC
came from a recommendation by NYC Parks, and conversations between two individuals: thenMayor Michael Bloomberg and NYRP founder Bette Midler (Duran-Mitchell, interview, 2015;
Greenfeld, interview, 2014; Newman, interview, 2014). As a result, from the very beginning, it
was clear that planting activities would be directed by two lead organizations: NYC Parks and
NYRP. As recounted by NYC Parks' Program Manager for MTNYC, "from the very beginning,
the elevator pitch [to city residents and potential donors] was, 'work with us in collaboration,
with the New York Restoration Project as the private partner and the New York City Parks
Department as the public partner in planting and caring for one million trees throughout the
city"' (Newman, interview, 2014).
In contrast, MTLA's lack of stable funding made a decentralized program structure a
necessity. While the initial goal of a million trees came from then-Mayor Antonio Villaraigosa,
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MTLA's actual operations were in fact very decentralized. With limited staff, capacity, and
resources at its disposal, the City of Los Angeles eventually delegated tree planting under MTLA
to a network of local non-profits operating in accordance with program goals set by the City
(City of LA employee, interview, 2014; Gonzalez, interview, 2014; Knapp, interview, 2015). As
described by Los Angeles' Chief Urban Forester:
There are five non-profits that do all the tree planting. One of the non-profits, the
Los Angeles Conservation Corps, takes the role of the general contractor. All the
tree planting goes through the Los Angeles Conservation Corps. They order the
trees, and they disperse the trees to the other non-profits. [...] We [the City]
initially identify the locations, we issue a permit, and then the non-profits go
ahead and plant the trees. Once they've planted, they notify us that they've
completed the planting. Then the inspector just goes out and verifies that the trees
are planted...whether the trees were the right species, were spaced properly, were
planted properly at the proper depth, that type of situation. (Gonzalez, interview,

2014)
These non-profit partners both planted trees themselves and hosted tree give-away events. Their
efforts were coordinated by LACC, which acted as "the tree broker for the City of LA,"
managing tree planting efforts in accordance with MTLA's program goals and distributing trees
to the non-profit planting partners, who then divvied up the city by council district according to
their service territories (Knapp, interview, 2015). For instance, the Hollywood/Los Angeles
Beautification Team (HLABT) handled Council District 13, which covers Hollywood, and
Koreatown Youth and Community Center (KYCC) covered Koreatown (Allen, interview, 2015;
Knapp, interview, 2015). The exception was TreePeople, which opted out of taking a particular
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council district as its niche (Knapp, interview, 2015; TreePeople employee, interview, 2015).
Instead, TreePeople focused on planting parks and other open spaces throughout the city in
partnership with the Department of Recreation and Parks (TreePeople employee, interview,
2015). LACC also purchased and distributed trees to be planted by residents in private yards
(Knapp, interview, 2015). This more complicated structure was necessitated by the fact that "we
[had] a pretty limited staff around here," related the City's Chief Urban Forester (Gonzalez,
interview, 2014).
In many ways, MTNYC's top-down, centralized program structure made it more
efficient. The two lead agencies, NYC Parks and NYRP, brought a wealth of expertise and
resources to the program:
NYRP had a lot of expertise and events and outreach and messaging that maybe
the Parks Department didn't have. Whereas Parks has great expertise in how you
plant trees in the city. So leveraging those together created something really
novel. (Campbell, interview, 2014)
Moreover, having only two lead agencies allowed for clear directions from the top to come from
the City. With most of the million trees allocated to NYC Parks, the City retained control over
most of the program. Only 100,000 of the planned million trees were allocated to NYRP. In
addition, the location and size of NYRP plantings on NYCHA property were directed by
NYCHA, a city agency (Duran-Mitchell, interview, 2015). Moreover, NYRP was a large enough
organization that it could hold its own when negotiating with large corporate donors to get them
to invest their resources in the City's vision of a million trees (Desjardins, interview, 2015).
Centralization also brought economies of scale. Through multimillion-dollar bulk
contracts with nurseries, MTNYC could ensure a large and consistent stock of high-quality trees
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grown to the City's specifications for size and species (Campbell, interview, 2014; Greenfeld,
interview, 2014):
Originally it was a great challenge getting the trees that we needed. We didn't feel
like there was enough diversity or quality with the trees on the market, which is
why we started a tree procurement program where we could work with nurseries
over a long period of time to make sure they had the type and quality of trees that
we wanted. And so we've really worked through that supply chain. [...] We've
worked very hard to improve our contract specifications, just cradle-to-grave, how
we watch that tree growing. (Greenfeld, interview, 2014)
Moreover, both NYC Parks and NYRP were able to conduct large-scale tree plantings. NYRP
plantings, particularly those held on NYCHA properties, often involved planting many trees at
once, often fifty to a hundred trees at a time (Brown, interview, 2015). Similarly, when NYC
Parks planted on open space, it often planted thousands of trees at once, greatly speeding the
program's progress towards a million trees:
There are large open areas that can be staged and prepped by a contractor from
the Parks Department. Then you can have a big volunteer engagement day. And
those got bigger and bigger throughout the campaign, too, to the point where they
were eventually planting twenty thousand young trees in a single day. (Campbell,
interview, 2014)
Moreover, NYC Parks' shift to planting entire blocks of street trees at a time helped overcome
resistance from business owners who opposed street tree planting on the grounds that it would
block signage. Because the goal was to plant every spot on every block eventually, the City
could counter that no particular businesses were being targeted unfairly, and that trees were
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infrastructure to be installed at the City's discretion (Campbell, interview, 2014; Greenfeld,
interview, 2014):
I know when talking to other cities, what they've had is people who don't want
trees and they reject tree planting. We just don't let people do that. I know it
sounds crazy, and it's something we've had to fight for, but we don't let people
say, "I don't want a tree," because we see it as a public benefit, and if one person
says they don't want it, then the next person can. They may not want a tree in
front of their house, but it's actually a benefit to the entire community. And they
can't decide they don't want a fire hydrant in front of their house, or a telephone
booth, because it's not their property. So we really have drawn a hard line. And
it's very rare, but we'll always reconsider a placement if somebody's asks us to.
We'll always look at it again. But it's extremely rare that we'll say, "Ok, we're
not going to plant a tree here." (Greenfeld, interview, 2014)
In contrast, MTLA's decentralized structure produced some inefficiencies. Unstable
funding precluded contracting with nurseries directly to produce a consistent supply of highquality trees of the desired species and size (TreePeople employee, interview, 2015).
Consequently, quality tree stock was frequently in short supply (Knapp, interview, 2015;
TreePeople employee, interview, 2015). In addition, without a comprehensive block-planting
plan, MTLA had to deal with local property owners' opposition on a laborious tree-by-tree basis.
In Los Angeles, the adjacent property owner is responsible for irrigating a new street tree, and
therefore has a legal right to refuse permission for the City to plant it (City of LA employee,
interview, 2014; Gonzalez, interview, 2014; Loukaitou-Sideris & Ehrenfeucht, 2009).
Consequently, a representative from the City has to seek permission from each individual
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property owner before a tree can be planted in the public right-of-way. This necessitates door-todoor canvassing (Allen, interview, 2015; City of LA employee, interview, 2014; Knapp,
interview, 2015). As described by LACC's Deputy Director:
They'll knock on people's doors and ask, "Do you want a tree? Your parkway
meets the criteria for a tree. It doesn't have any overhanging power lines, and no
underground infrastructure X amount of feet from the stop sign. Would you want
a tree?" And then the way it works is the homeowner would then sign a
"permission to plant" form to plant the tree in front of their house on the public
right-of-way, as well as an "agreement to care" form. And that generates a permit
within the city system. So each group is doing this and working within their
geographic scope and with their constituency to do that. (Knapp, interview, 2015)
Moreover, permission is often not given. Low-income neighborhoods have more multifamily
housing and more absentee landlords, making permission more difficult to obtain in these areas
(City of LA employee, interview, 2014). Throughout the city, business owners are often
concerned that trees will block signage and reduce business, and homeowners are resistant to
dealing with nuisances such as fallen leaves and branches (Knapp, interview, 2015; TreePeople
employee, interview, 2015). As a result, "sometimes we'll go out and we'll do all of our
canvassing, we'll have all our permits in hand, and we're out there planting a tree in the public
right-of-way, and a homeowner will run out and be like, 'I don't want it! I don't want this tree
here! It's going to drop leaves on my car!' or whatever" (Knapp, interview, 2015). When this
happens, the tree will not be planted, despite the amount of effort put into permitting it in the first
place (Knapp, interview, 2015). Finally, without a comprehensive plan to plant every block in
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the city as fully as possible, some residents feared that the addition of trees to their particular
street might spark gentrification:
I've heard from some of the residents that I've reached out to in places like Boyle
Heights that they're concerned that beautifying their community, by planting
extensively and creating more beautiful green streets in their area, could be a
precursor to gentrification. So they are actually extremely concerned. [...] It's not
an easy issue to get around. But a lot of people have told me they do not want
major beautification projects, and that's how they think of street tree planting in
their area. Because they don't want their rent to go up when their neighborhood
starts looking so nice that people from the outside want to move in there and
move them out. And that is absolutely a legitimate concern of theirs, because it
has happened. (Thomas, interview, 2016)
In contrast, none of the MTNYC interviewees reported encountering residents who feared trees
would contribute to rising rents.
However, MTLA's decentralized structure also made it more flexible. MTLA was a nonprofit housed within the city government, but was not technically part of it. Instead, MTLA was
a quasi-governmental non-profit organization mainly funded outside the general fund.
Consequently, MTLA employees were not city employees, even through their offices were in
city hall and they carried city badges. This arrangement maximized MTLA's autonomy. For
instance, MTLA reported only to the mayor's office. If it were housed instead in the forestry
division, for example, its decisions about how to pursue tree planting could be overruled by
street services or other departments. In addition, MTLA staff were independent of rotating
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political offices, minimizing turnover when a new mayor was elected (City of LA employee,
interview, 2014; Gonzalez, interview, 2014).
Moreover, as a quasi-governmental non-profit, MTLA dealt with less red tape than a city
agency would have "because we don't have to go through the bureaucratic procurement routes
that the city would have to" (Knapp, interview, 2015):
The City as a public agency has to adhere to a library of regulations and protocols.
Whereas.. .as a non-profit entity, we can be much more flexible or malleable, and
much quicker, on delivery of the goals and things like that. So again, I'm going
back to the procurement process. The City would put out a bid for four or five
vendors to provide trees for this program, and they could only accept so many
folks. I think the City at one time put out a bid, maybe ten years ago, and then we
got a response from about four nurseries. Where we've been working with
probably a dozen to twenty nurseries, so we have that diversified tree stock
coming in. They didn't have that, and the City recognized that early on. The other
thing is that the wholesale nurseries have to go through the city process to be
reimbursed and get payment. LA Corp, as a private contractor to the City, could
pay the wholesaler much quicker or within parameters that they're comfortable
with. So we've played a kind of liaison or bridge role, trying to make the process
much more efficient and allow that flexibility so that a good idea actually gets
implemented and isn't just a concept that sits on a desk for a long time. (Knapp,
interview, 2015)
MTLA's decentralized structure also made it more responsive to needs of individual
neighborhoods, and especially disadvantaged neighborhoods. The bulk of tree planting was
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delegated to local non-profit planting partners, who brought their own expertise and community
connections to the program. For instance, most planting partners had roots in specific service
territories in disadvantaged areas. As described by the Urban Forestry Manager for North East
Trees:
Our roots are in northeast LA, and so we serve that area of the city. [...] One of
the other non-profits who is also a partner is Koreatown Youth and Community
Center, and by the name, you can figure out that their base is Koreatown, which is
in the central part. And Hollywood Beautification Team.. .has their base in
Hollywood, so they serve that area primarily. (Thomas, interview, 2016)
These local roots gave the planting partners a much closer connection with the neighborhoods
they plant, since they are often members of those communities themselves. "I live exactly where
I work," explained North East Trees' Urban Forestry Manager, "so when I'm putting trees in the
ground down the street from my house, obviously I get something out of it." Since much of
North East Trees' staff also lives in northeast Los Angeles, "we're very well rooted in the
communities that we serve, so we have a very close, intimate, personal connection with the
people who we outreach to" (Thomas, interview, 2016). Moreover, the non-profit planting
partners each have years - and often decades - of experience within their service territories,
further building their legitimacy in the eyes of local communities (Allen, interview, 2015). In
addition, non-profits are not subject to the same political constraints as the City, and are
consequently freer to challenge the status quo and recommend changes (TreePeople employee,
interview, 2015)
Consequently, local residents often responded more enthusiastically to local non-profits
than to the City (Allen, interview, 2015; Thomas, interview, 2016; TreePeople employee,
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interview, 2015). "Our reputation is much more legitimate" than that of the City, explained
North East Trees' Urban Forestry Manager (Thomas, interview, 2016):
We are considered part of the community. The City is not seen in that sense.
They're looked on as government, and they're often mistrusted and blamed. [...]
It's that sense that the government is something other than the community. And
it's also the City that enforces certain standards or regulations. It's not always a
good relationship. I wouldn't say it's never a good relationship. But that's why
the City relies on non-profits to bridge that gap. (Thomas, interview, 2016)
These connections were particularly important, given that planting in the public right-of-way in
Los Angeles legally requires the permission of adjacent property owners (Knapp, interview,

2015).
Overall, because of MTLA's decentralized structure, the planting partners were able to
use their own expertise and local knowledge to adjust their planting strategies to meet the needs
of their specific local territories. "We're giving every partner carte blanche to go out there and
plant trees within the communities that they work in," related LACC's Deputy Director (Knapp,
interview, 2015). Because many of the planting partners had a long history working in
disadvantaged communities, this sensitivity to local context ultimately gave MTLA an advantage
in pursuing its environmental justice goal of prioritizing low-canopy areas for tree planting. In
addition, representatives from the non-profit partners met regularly to discuss and share their
evolving planting strategies, including observations on which species were growing well, how
the drought was impacting tree health, and which local residents were willing to help plant new
trees (TreePeople employee, interview, 2015). Several of the interviewees at the planting
partners credited this kind of local knowledge and one-on-one dialogue with improving MTLA's
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ability to plant trees, particularly in low-canopy areas where space and resource constraints make
planting a challenge (Knapp, interview, 2015; TreePeople employee, interview, 2015). "1 like to
say the program planted trees responsibly, not so much by design, but by default, because [of] all
the folks in the know," explained LACC's Deputy Director (Knapp, interview, 2015).

Preventingelite capture
So why isn't this simply a story about elite capture? At first glance, one might assume
that MTNYC, with its well-heeled donors, planted more trees in affluent, high-canopy areas
simply because it was hijacked by affluent New Yorkers seeking to use public resources to
benefit their own neighborhoods. And there is a considerable body of work demonstrating that
relying on private funding can bias PPPs away from social equity and towards profitable
investment for private partners (Bovaird, 2004; Daniels & Trebilcock, 1996; Sagalyn, 2001;
Sagalyn, 2012; Stoker, 1998; Verkuil, 2007). However, this is unlikely to be the case for
MTNYC or MTLA, for a variety of reasons.
In both Los Angeles and New York, Million Trees' planting partners demonstrated a high
degree of commitment to environmental justice. For instance, all of those interviewed made at
least some reference to distributive equity in describing the program's goals and the
environmental benefits more trees would confer on the city. This ranged from simply
acknowledging that some areas of the city have fewer trees than others, to explaining in detail
how such inequalities relate to long-standing inequalities in access to parks, residential yards,
city services, and other factors. For instance, many of MTLA's planting partners were quite
frank in stating that low-income residents were the most likely to live in neighborhoods with low
tree canopy, and that MTLA had an ethical obligation to step in and correct such inequalities to
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protect human health. For instance, low-income individuals often have to struggle to make ends
meet, making it difficult to take on the additional cost and work associated with maintaining a
tree and creating a need for the City to step in (Gonzalez, interview, 2014). Many MTNYC
representatives made similar assertions, demonstrating a similar commitment to prioritizing lowincome neighborhoods for tree planting. A representative of the mayor's office, for example, was
extremely forthright in situating tree canopy disparities within the larger history of
environmental injustices in New York City:
The City had really mistreated a lot of its poorer areas. [...] They had built urban
freeways through [low-income] neighborhoods in the city, cleaving the urban
fabric. They situated water treatment plants and waste treatment facilities and all
these terrible uses in low-income neighborhoods. And the neighborhoods were
essentially trapped and it was unacceptable. And a huge movement rose in the 70s
and 80s in response to that. Now, the City tries to be very, very conscious of what
they're doing in terms of environmental justice in everything. [...] So it's just a
part of the history of New York and a reaction to what happened in the 70s and
80s. (Katseff, interview, 2014)
Consequently, it is unlikely that differences in MTLA's and MTNYC's equity outcomes could
be explained by differences in commitment to environmental justice.
Interestingly, in both programs, interviewees most often attributed tree cover inequalities
to differences in residents' income levels, and occasionally to language barriers that made it
difficult for residents to access city services. However, only three interviewees explicitly
identified inequalities as being race-based, and two of them were from New York (Campbell,
interview, 2014; Katseff, interview, 2014; Thomas, interview, 2016). For instance, these
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individuals acknowledged that even though the Million Trees campaign focused primarily on
canopy levels for prioritization, tree canopy was just the tip of the iceberg, since low-canopy
neighborhoods were also typically "hot spots of any other measure that you might want to
consider as an environmental justice measure," such as "low income communities and
communities of color" (Campbell, interview, 2014).
Moreover, representatives from those private donors who could be reached for comment
showed little interest in planting trees near where they lived and worked. For example, TD Bank
made no effort to plant MTNYC trees outside its bank branches, where there was little room to
plant anyways. "It would be great to have trees out front at every branch," admitted the
Executive Director of TD Bank's "Trees for the Environment" Foundation, "but unfortunately,
[their spatial footprint] doesn't really lend itself to that" because usually "the spaces in front of
our branches are city sidewalks" (Desjardins, interview, 2015). While MTNYC did plant trees in
sidewalk tree wells, these trees were concentrated to a statistically significant degree in lowincome, non-white, low-canopy neighborhoods, as will be discussed in more detail in Chapter 5.
This correlation provides strong evidence that corporate donors did not in fact divert new street
trees to business locations in profitable, upscale neighborhoods. In fact, plantable space was in
such limited supply at many TD Bank branches that the only trees that could be brought on-site
were artificial ones that were "planted" indoors. For instance, to publicize the bank's connection
with MTNYC, fake trees were placed around ATM machines (dubbed "A-Tree-M's") in branch
lobbies. Similarly, through a campaign titled "Art for Trees," TD Bank commissioned artists to
create images of New York's urban green spaces, which were then displayed in pop-up galleries
and auctioned off to support tree planting. In addition, the artists' works were made into prints to
give away to customers and into large-scale vinyl clings to hang on the windows of TD Bank's
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branches in New York City. These campaigns were part of the bank's strategy of increasing its
"green" image in the New York market through "opportunities to use our physical space to
engage customers" by immersing them in "natural" scenes of urban forestry (Desjardins,
interview, 2015). In addition, TD Bank created a "mobile forest" on the back of a biodiesel truck
(as illustrated in Figure 4.1), which was then driven around New York City as a publicity stunt.
However, none of these efforts involved diverting actual trees to be planted near the donor's own
property or business locations, and therefore did not have any effect on distributional equity.
Moreover, the executive director of TD Bank's environmental foundation expressed no interest
in shaping where trees were planted, instead leaving it to "the experts" at NYRP and the City
(Desjardins, interview, 2015). This account was born out by representatives from MTNYC and
its planting partners, including NYRP, the planting partner with which TD Bank was most
closely linked (Duran-Mitchell, interview, 2015). In short, TD Bank took a neutral position with
regards to the City's equity goals, instead focusing on trees as an aesthetic feature that could
contribute to the corporate partner's "green" image.
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Figure 4.1. TD Bank's "mobile forest" truck (TD Bank, 2015).

Moreover, a PPP that plants trees is hardly an attractive target for elite capture. Parks,
stadiums, and other large-scale infrastructure consistently raise private property values,
&

providing private partners with profitable investment opportunities (Bovaird, 2004; Daniels

Trebilcock, 1996; Sagalyn, 2001; Sagalyn, 2012; Stoker, 1998; Verkuil, 2007). In contrast, trees
have a relatively small impact on surrounding private property values (Curran & Hamilton,

2

012;

McPherson et al., 2008; Wolch et al., 2014). According to an estimate by the U.S. Forest Service,
over the next 35 years, each tree planted under MTLA would generate only $1 ,100 to $1,600 in
increased property sales prices and retail sales (McPherson et al., 2008). Similarly, recent work
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on the concept of "just green enough" suggests that small-scale amenities such as trees are less
likely to catalyze gentrification than large-scale improvements such as regional destination parks
(Curran & Hamilton, 2012; Wolch et al., 2014). Moreover, elite capture of MTNYC would not
even have been necessary in order for affluent New Yorkers to get more trees planted in their
neighborhoods. NYC Parks was already planting trees in response to public requests, which any
&

city resident could make, and which counted towards the goal of a million new trees (Layzer

Schulman, 2012).
In short, MTNYC's planners and planting partners were not less committed to
environmental justice as a program goal. Instead, as will be shown in the following chapter,
spatial inequalities built into the urban landscape directed the flow of trees in different ways in
Los Angeles versus New York. In the end, MTNYC's ample resources and highly efficient,
centralized structure would prove to be both a blessing and a curse. The program was able to
plant rapidly and extensively in areas that could be efficiently planted with the most trees as
quickly as possible. The only drawback was that, from an environmental justice perspective,
those easily plantable areas were located in all the wrong places.
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Chapter 5: Public space and spatial inequality

Throughout the interviews, representatives from the planting partners consistently cited
the distribution of public versus private property as a major factor in shaping the distribution of
trees throughout the city. As NYRP's Director of Urban Forestry explained, "every bit of
challenge comes from who is the landowner" (Duran-Mitchell, interview, 2015). Both programs'
planting partners reported that public property was much easier to plant, while private property
presented a host of obstacles: lack of availability, legal liability, complications arising from
owners' idiosyncratic preferences, and the difficulty of negotiating with many individual owners
as opposed to a single public agency.
In New York, plantable private property is in short supply, since "not many New Yorkers
have back yards," with the exception of those in the outer boroughs (Newman, interview, 2014).
Private yards are more prevalent in Los Angeles, yet in shorter supply in the disadvantaged areas
that need trees the most. For instance, residential neighborhoods in East Los Angeles, such as
Boyle Heights, are very densely urbanized and crisscrossed by freeways and train tracks, and
residents often live in apartments rather than single-family homes. Consequently, there is a
limited supply of private yard space in which to plant trees (Thomas, interview, 2016). "Here's
our dilemma in Los Angeles," explained LACC's Deputy Director. "The houses where you have
the space to plant.. .are primarily in the more affluent areas" (Knapp, interview, 2015). The
Urban Forestry Manager at North East Trees echoed his concern:
If one were to visit an affluent, upscale neighborhood, one like Hancock Park, for
example, those residences.. .all have very mature trees, big trees lining
their.. .gardens and their yards. As opposed to low-income, high-density
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neighborhoods, where... there are no yards because people are living in
apartments or they don't own their properties. (Thomas, interview, 2016)
Even if the City succeeds in reaching out to the owner and gaining permission to plant,
working on private property as a public agency entails a host of legal liabilities. For instance,
MTLA and MTNYC's planting partners cited problems with getting insurance, both for
themselves and their volunteers, as well as the danger of litigation should something go wrong
with a tree, such as personal injury or property damage (Greenfeld, interview, 2014; Knapp,
interview, 2015; Thomas, interview, 2016; TreePeople employee, interview, 2015). Ultimately,
both MTNYC and MTLA decided to forgo direct plantings on private property. Consequently,
"all the trees we plant go in public space; we don't plant trees in people's yards," explained
KYCC's Environmental Services Manager. "You can get trees for your yard for free, but the
property owner has to plant them themselves." (Allen, interview, 2015)
Moreover, dealing with private property owners means dealing with individuals' own
priorities, which did not always align with the City's goal of planting a large number of trees as
efficiently as possible:
With private property, [the owners] oftentimes will want to see multiple designs.
It's almost like you become a private landscape architect for them. We realized
early on that that could have sucked us in as an organization. And that's why we
began our tree giveaway program, so that we could allow people to plant on their
own property where they wanted to. [...] We can give people control over their
own space. Rather than trying to offer them advice, we wait until they solicit
advice and we offer them guidelines to point them towards planting that tree in
the right place. (Duran-Mitchell, interview, 2015)
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Finally, dealing with many individual owners, rather than a single public entity, is far more
complicated. Planting trees "becomes even more challenging whenever there are multiple land
managers," explained NYRP's Director of Urban Forestry (Duran-Mitchell, interview, 2015). In
contrast, dealing with a public agency was much simpler logistically, since it involved working
with only a single entity (Duran-Mitchell, interview, 2015; TreePeople employee, interview,

2015).
As shown in Table 5.1, New York has a somewhat higher proportion of public property:
47% of New York City's surface area is publicly owned, compared to 39% in Los Angeles. This
can be further broken down by the specific types of public property that MTNYC and MTLA
typically planted. (See Chapter 2 for more detailed definitions.) For instance, 13% of New York
is open space, compared to 15% of Los Angeles. Due to its denser street network, New York has
a somewhat greater proportion of its surface area covered by streets: 26% of New York's surface
area is public right-of-way, compared to 20% of Los Angeles. Measured another way, New York
has 26 miles of street centerline per square mile of total area, compared to 18 miles for Los
Angeles.
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Table 5.1. Publicly owned property in Los Angeles versus New York (as of 2007).

Los Angeles

New York

Total area (sq mi)

478

302

Public property (sq mi)

189

141

Public property (%)

39%

47%

Open space (sq mi)

70

39

Open space (%)

15%

13%

Public right-of-way (sq mi)

95

79

Public right-of-way (%)

20%

26%

Street centerline (miles)

8,762

7,980

Street centerline per total area (mi per sq mi)

18

26

However, while these statistics summarize the total amounts of various types of public
space, they obscure a key point: each type of public space is distributed very differentially across
Los Angeles versus New York. In fact, New York's public property is distributed in ways that
make it substantially harder to target high-need areas. As shown in Table 5.2 below, in New
York City, publicly owned property is concentrated in areas with higher poverty and a higher
proportion of non-white residents. However, there were two specific types of public property that
MTNYC planted: sidewalk tree wells and open space restoration areas. As will be shown below,
the distribution of these two types of public space, and the degree to which they were a focus of

MTNYC's planting activity, differs dramatically.
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Table 5.2. Pairwisecorrelationwith percent of total area that is publicly owned in the City of
Los Angeles (by city council district, n=15) and New York City (by neighborhoodtabulation
area, n=195).

MTLA
Pre-existing tree canopy (%)

Households in poverty

Non-whites(%)

(%)

MTNYC

r

- 0.2100

0.0307

p

0.4526

0.6697

r

- 0.0589

p

0.8349

0.0007

r

-0.1924

0.1353*

p

0.4920

**p < 0. 0 5 , *p < 0.1

77

0.2401**

0.0593

Surface area not covered by buildings
Publidy owned (47% of total area)
Pnvately owned (33% of total area)
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'0

Surface area not covered by buildings
Pubicly owned (39% of total area)
Privately owned (42% of total area)

Data source: LA County Assessor, 2014: LA County GIS. 2012; NYC Department of City Planning, 2014. NYC OpenData, 2013
Map created by Jessica Debats

Figure 5.1. Public versus private property in New York City and the City of Los Angeles as of 2007.
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As shown in Table 5.3 and Figure 5.2 below, areas with higher poverty, a greater
proportion of non-white residents, and lower pre-existing tree canopy tend to have a higher
concentration of streets (whether measured as percentage of total area covered by public right-ofway, or as miles of street centerline per square mile of total area). Moreover, the concentration of
sidewalk tree wells that were empty or held dead trees or stumps is significantly correlated with
the proportion of non-white residents, and somewhat correlated with poverty, creating more
space for MTNYC to plant street trees in disadvantaged neighborhoods. (There is no significant
correlation with pre-existing tree canopy, perhaps reflecting the fact that areas with tree wells
generally have at least some trees.)

Table 5.3. Pairwisecorrelationsfor New York City (by neighborhoodtabulation area, n=195).

Public

Streets

Empty

Street

Blocks

ROW

(mi per sq

tree wells

trees

planted

(% of

mi)

(per sq

planted

(%)

mi)

(per sq

area)

mi)
-0.5138**

-0.0561

- 0.4123**

0.0000

0.0000

0.4362

0.0000

0.0000

r

0.1631**

0.2165**

0.1030

0.6668**

0.6716**

p

0.0231

0.0024

0.1531

0.0000

0.0000

r

0.1701**

0.2130**

0.3312**

0.4103**

0.4112**

p

0.0174

0.0028

0.0000

0.0000

0.0000

Pre-existing tree canopy

r

- 0.3335**

(%)

p

Households in poverty (%)

Non-whites(%)

**p < 0.05, *p < 0.1
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Figure 5.2. Pre-existing tree canopy versus the per-centage of area that is public right-af-wiay inI
Newi York

City (by,

neighborhood tabulation ar-ea, n=

195).

Consequently, as shown in Table 5.2._ above and Figure 5.3 below, street tree plantings
___.___

__

___

_

__

__

___

concentrated to a statistically significant degree on low-income, non-white, low-canopy areas
(measured as both individual tree plantings and block plantings). However, an empty sidewalk
tree well generally provides room for only a single tree at a timne. Moreover, planting on streets is
inherently miore challenging than planting in parks and other public open spaces, as described by
MTNYC's Program Manager at NYC Parks:
New York City is an urban jungle, and planting trees
the public right of way

-

-

especially street trees in

presents lots of challenges that planting, say, in natural
80

__

__.

areas of parks.. .doesn't present. For one thing, you have vastly different types of
soil in different parts of the city. Even in the span of one city street, there may be
a variety of soil types and conditions. Certainly, the underground and above
ground infrastructure - whether we're talking about communication lines, utility
lines, electric lines, cable, water, and sewer, things like that - can present
challenges in terms of placing trees. Overhanging wires, traffic signs, lampposts,
things like that also present challenges. (Newman, interview, 2014)
With all of these challenges facing potential new street trees, it comes as no surprise that street
tree plantings provided only a small proportion (17%) of the total trees planted by MTNYC.
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Figure 5.3. Pre-existing tree canopy versus street trees plantedper square mile by MTNYC (by
neighborhoodtabulation area, n=195).

Open spaces provided a large amount of area to plant many trees at a time. Consequently,
they provided the bulk (83%) of total trees planted by MTNYC. As MTNYC's Program
Manager at NYC Parks described, "planting in those natural areas of parks is the bread and
butter of our numbers in terms of our goal" (Newman, interview, 2014). However, these open
spaces are not significantly concentrated in poor, non-white areas, and low-canopy areas have
significantly less open space, as shown in Table 5.4 and Figure 5.4. Consequently, open space
planting did not concentrate to a statistically significant degree on low-income, non-white
neighborhoods, and was actually concentrated in high-canopy neighborhoods (Table 5.4 and
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Figure 5.5). This indicates that MTNYC's focus on open space made it harder to prioritize
disadvantaged, low-canopy areas. Because open space is not concentrated in high-need areas,
neither were MTNYC's open space plantings.

Table 5.4. Pairwisecorrelationsfor New York City (by neighborhoodtabulation area, n=195).

Pre-existing tree canopy (%)

Households in poverty (%)

Non-whites (%)

Open space

Open space trees planted

(% of area)

(per sq mi)

r

0.3260**

0.3243**

p

0.0000

0.0000

r

-0.0577

-0.1011

p

0.4240

0.1606

r

0.0176

-0.0134

p

0.8067

0.8522

**p < 0.05, *p < 0.1
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Figure 5.4. Pre-existing tree canopy versus percentage of area that is open space in New York
City (by neighborhood tabulation area, n= 195).
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Figure 5.5. Pre-existing tree canopy versus open space trees planted per square mile by MTNYC
(by neighborhood tabulation area, n=195).

In contrast, Los Angeles' distribution of private and public property makes it easier to
target high-need areas. And even when a particular type of space is concentrated outside of highneed areas, MTLA still managed to concentrate its efforts on high-need areas anyway. For
instance, 38% of the total number of trees directly planted by MTLA (whose locations could be
mapped for this analysis) were planted on private property. (While the final planting location of
give-away trees could not be mapped for the reasons described in Chapter 2, many of these trees
most likely ended up on private property as well, although the numbers cannot be confirmed.)
Private property is concentrated in affluent, white, high-canopy areas (probably due to larger
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residential yards), as shown in Table 5.5 and Figure 5.6. However, those trees that MTLA
delivered directly to homeowners' doorsteps in response to homeowner requests (whose
locations, unlike those of the give-away trees, can be mapped) were significantly concentrated in
low-income, non-white areas (although not significantly correlated with canopy) (Table 5.5 and
Figure 5.7). This indicates that even MTLA's residential plantings were likely concentrated in
high-need areas, although possibly because residents of affluent, predominantly white areas were
simply less interested in requesting free trees through MTLA.

Table 5.5. Pairwisecorrelationsfor Los Angeles (by city council district, n=15).

Pre-existing tree canopy (%)

Households in poverty (%)

Non-whites (%)

Private property

Residential trees

(% of area)

planted (per sq mi)

r

0.7652**

-0.3251

p

0.0009

0.2371

r

-0.6459**

0.5090*

p

0.0093

0.0527

r

-0.5536**

0.5822**

p

0.0323

0.0228

**p < 0.05, *p < 0.1
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Figure 5.6. Pre-existing tree canopy versus percentageof area that is private property in the
City of Los Angeles (by city council district, n= 15).
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The majority (57%) of the MTLA trees that could be mapped for this analysis were
planted on public property. Public property is relatively evenly distributed, and is not
significantly correlated with poverty, race, or pre-existing tree canopy. Nevertheless, there were
two main types of public property planted by MTLA: open space and streets.
Open space is concentrated in areas with low poverty, a low proportion of non-whites,
and high pre-existing tree canopy, as shown in Table 5.6 and Figure 5.8. Yet interestingly, even
trees planted on open space were significantly concentrated in low-income areas (although not
significantly correlated with race or canopy) (see Table 5.6 and Figure 5.9). These findings
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suggest that MTLA specifically targeted open space plantings to what open space was available
in disadvantaged areas. However, only 12% of the MTLA trees that could be mapped for this
analysis were planted on open space, likely because these opportunities were limited.

Table 5.6. Pairwisecorrelationsfor Los Angeles (by city council district, n=15).

Pre-existing tree canopy (%)

Households in poverty (%)

Non-whites (%)

Open space

Open space trees planted

(% of area)

(per sq mi)

r

0.5605**

-0.2679

p

0.0298

0.3344

r

-0.5960**

0.4453*

p

0.0190

0.0963

-0.6140**

0.2898

0.0149

0.2948

r
p

**p < 0.05, *p < 0.1
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Figure 5.8. Pre-existing tree canopy versus percentage of area that is open space in the City of
Los Angeles (by city council district, n=15).
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In contrast, 45% of total trees were planted on streets. Streets are significantly
concentrated in low-income, non-white, low-canopy areas, whether measured as the percentage
of total area covered by public right-of-way, or as miles of street centerline per total area in
square mni les (as shown in Table 5.7 and Figure 5. 10). Moreover, streets are concentrated in lowincome, non-white areas to a greater degree in Los Angeles than in New York. Consequently,
trees planted on streets in Los Angeles were significantly concentrated in low-incomne, non7 The outlier at the top of Figure 6.9 represents

Queensboro Hill, where MTNYC made a
concerted planting effort, including at least one event in which 3,000 trees were planted on open
space in Kissena Corridor Park (NYC Parks, 2007).
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white, low-canopy areas, as shown in Table 5.7 and Figure 5.11. This finding is particularly
striking given that adjacent property owners in Los Angeles must give permission for the City to
plant new street trees. Because low-income neighborhoods have more multifamily housing and
more absentee landlords, permission can more difficult to obtain, making MTLA's success in
concentrating new street trees in disadvantaged areas all the more impressive (City of LA
employee, interview, 2014).

Table 5.7. Pairwisecorrelationsfor Los Angeles (by city council district, n=15).

Public

Streets

Street trees planted

ROW (% of

(mi per sq

(per sq mi)

area)

mi)
-0.5757**

-0.6481**

Pre-existing tree canopy

r

- 0.7961**

M%)

p

0.0004

0.0247

0.0090

Households in poverty (%)

r

0.8297**

0.8372**

0.7372**

p

0.0001

0.0001

0.0017

r

0.7768**

0.8013**

0.8610**

p

0.0007

0.0003

0.0000

Non-whites (%)

**p < 0.05, *p < 0.1
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Figure 5.10. Pre-existing tree canopy versus the percentageof area that is public right-of-way in
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This indicates that MTLA's stronger targeting of high-need areas was made possible by
two major factors. First, MTLA targeted even open space plantings and private property
plantings to high-need areas, even if it meant forgoing the more abundant open spaces and
private yards concentrated in affluent, white, high-canopy areas (Allen, interview, 2015; Knapp,
interview, 2015; Thomas, interview, 2016; TreePeople employee, interview, 2015). "As the
Urban Forestry Manager, it's part of my personal goals to provide trees where they are needed
rnost," related on MTLA representative. "That's not to say that if someone requests a tree and
happens to live in, say, a hip up-and-coming neighborhood like Silverlake, I wouldn't be happy
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to plant that tree. But I will definitely focus most of my attention and resources where they are
needed most" (Thomas, interview, 2016). This focus was a deliberate decision to prioritize need
over expediency, since many low-income, low-canopy areas have more apartments than singlefamily homes, making yard space harder to come by (Allen, interview, 2015). Moreover, many
of MTLA's partner organizations deliberately and specifically targeted low-income, low-canopy
areas (such as South Los Angeles, East Los Angeles, and the Port) by dedicating staff members
to those areas and having them conduct local outreach activities, attend community meetings,
and build social connections with local residents (Allen, interview, 2015; TreePeople employee,
interview, 2015).
Second, MTLA focused on streets, a type of public space that is highly concentrated in
low-canopy areas, particularly in Los Angeles compared to New York. This finding is
particularly interesting, because it indicates that MTLA successfully took advantage of what
would ordinarily be considered a serious environmental disadvantage: Los Angeles' car-centric
urban fabric. In a landscape with a high concentration of streets, particularly in disadvantaged
neighborhoods, planting street trees is an effective means of remediating pavement-heavy areas
of the city. Moreover, this focus has a built-in mechanism for ensuring an equitable distribution
of adaptation resources, because streets are both the cause and a means of mitigating
disadvantaged areas' problems with the urban heat island.

95

Chapter 6: Seeing the city for the trees

While equitable climate adaptation will be essential for creating a just and resilient future
city, the possibilities are constrained by the social and spatial injustices of the past. As this
research demonstrates, municipal climate adaptation efforts can end up perpetuating longstanding inequalities. However, this work also highlights key junctures where planners can
disrupt such processes to produce more just outcomes. Cities need to find strategies to prepare
for future environmental change while simultaneously remediating past socio-spatial inequalities.
Based on the experiences of MTNYC and MTLA, the following strategies should prove helpful
to cities seeking to pursue equitable climate adaptation via urban forestry. First, cities should
work to combine centralized efficiency with sensitivity to local contexts, invest in public green
space (particularly in underserved neighborhoods), and adapt street design to support trees. Then,
cities should turn their attention to the larger issues: rethinking public administration of public
space as a democratic means of adapting to climate change in vulnerable neighborhoods, even as
climate change constrains resources.

Combining centralizedefficiency with local responsiveness
A larger budget and more centralized program structure helped MTNYC plant more trees
more quickly. On the other hand, MTLA's more decentralized structure helped it target its
available resources to areas of greatest need. Future tree planting programs should therefore
strive for the best of both worlds by combining the most successful attributes of each program.
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For instance, ample and stable funding clearly helped MTNYC get more trees in the
ground in a shorter amount of time via bulk purchases, block planting, and other strategies that
produced economies of scale and streamlined the work of tree planting. New York was fortunate
in having the majority of its funding come from municipal capital bonds (Campbell, interview,
2014;). However, for cities whose pockets are not quite as deep, this may not be an option. Such
cities should therefore try to emulate New York's success in raising funds from private donors
and non-profits. For instance, tree planting is attractive to corporate and philanthropic donors
seeking a "green" public image, making potential public-private partnerships an easy sell for the
city (Desjardins, interview, 2015; Duran-Mitchell, interview, 2015; Greenfeld, interview, 2014).
Moreover, while parks, stadiums, and other larger scale improvements are attractive targets for
"elite capture" by developers and others, trees' contributions to local property values are far
smaller, making such capture unlikely (Curran & Hamilton, 2012; McPherson et al., 2008;
Wolch et al., 2014). Consequently, based on MTNYC's example, there is little danger involved
in courting donations to increase the program's budget.
Moreover, such donations are easier to attract when the program is more visible to the
public (Desjardins, interview, 2015). MTNYC was a high profile program, not only because of
its early and continued success in terms of the number of trees planted, but because it had a
consistent public image and a persistent online and social media presence. Milestones were
celebrated with public ceremonies that were covered by local media and featured in posts to the
MTNYC website, Facebook page, and Twitter, as shown in Figure 6.1 (Foderaro, 2015;

MTNYC, 2014c; NYC Parks, 2015b). "They marked the 800,000th tree; they marked the
500,000th tree," reports a U.S. Forest Service researcher who collaborated with MTNYC
(Campbell, interview, 2014). Moreover, throughout the program, trees were tagged with
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MTNYC labels that informed passers-by that this tree was one of the million that would soon
benefit New York City, and that they could visit the MTNYC website for more details; in some
cases, a QR code was also conveniently included for smart phone users to scan (Figures 6.2 and
6.3). Finally, MTNYC was particularly savvy in its use of advertising: "the public engagement
was really novel," helping MTNYC become "a household name through everything from bus
shelter campaigns, to the whole advertising, communications, and marketing side" (Campbell,
interview, 2014). This visibility was not lost on donors, who citied the positive public image
generated by MTNYC's milestone ceremonies, social media platforms, and marketing as a major
incentive for contributing funds via sponsorship. Moreover, a representative from one corporate
donor cited the tree tags in particular: "they brought some tree tags - the 'I'm one in a million'
tags - for the trees, and talked about how they really try to use them for engagement, which was
just spot on" (Desjardins, interview, 2015).
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However, cities would be well advised to avoid flashy numerical goals, even if they
contribute to a program image that is more attractive to donors. Such goals predispose a program
towards planting as many trees as fast as it can, rather than targeting difficult areas even if it
means planting at a slower overall rate (City of LA employee, interview, 2014). "Don't call it
Million Trees!" insisted a representative from one planting partner. "That would be the first
place to start. Yeah, don't do that. Don't be focusing on numbers. Because the program got
started as Million Trees, there was a lot of emphasis on just getting a lot of trees planted, when
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the goal should really be, outside of the numbers, to get the benefits of the trees" and to focus on
"where they get planted" (Allen, interview, 2015).8
Cities should also consider adopting MTLA's "tree broker" model, in which a lead nonprofit managed tree planting in accordance with program goals and distributed trees to local nonprofit partners in their individual service territories. This approach can be particularly successful
from an environmental justice perspective when the local non-profit planting partners have a
long history of working in specific underserved neighborhoods, increasing their legitimacy in the
eyes of local communities and enhancing their knowledge of local planting conditions (Allen,
interview, 2015; Knapp, interview, 2015; Thomas, interview, 2016; TreePeople employee,
interview, 2015). While even MTLA involved local non-profits fairly late in the game, and only
out of necessity, these benefits could be maximized by bringing these partners to the table
earlier, when they can help set the program's overall goals and strategies during initial planning.

Investing in public green space
This research demonstrates that urban public space is a key resource for climate
adaptation. City governments that wish to protect vulnerable populations from climate impacts
should therefore invest in public spaces, particularly in areas that have historically lacked them.
Doing so would create room in which adaptation measures can be grafted onto the existing urban
landscape in the most vulnerable areas. Moreover, by investing in owning such spaces outright
(rather than, for example, planting in privately owned vacant lots), cities can ensure that any

8 Interestingly,

representatives from MTNYC typically did not cite the million-tree goal as a
problem, even though this numeric target had a more detrimental impact on MTNYC's
environmental justice outcomes than MTLA's. This is unsurprising, however, given that it was
MTLA that was criticized in the press for failing to reach a million trees (LA Times Editorial
Board, 2013).
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green infrastructure they install remains permanently publicly accessible. The type of public
space that can be most efficiently planted with large numbers of trees quickly is open spaces
such as parks. It is therefore critical for cities to resolve the unequal distribution of open space by
investing in new parks in underserved areas that lack them.
However, resolving the unequal distribution of open space is no easy matter. There is a
long history of public disinvestment in low-income areas, while affluent areas have been able to
ensure their own supply of green space without the city government's help. As recounted by a
former policy advisor to the New York City Mayor's Office of Long Term Planning and
Sustainability,
New York had three great eras of park building. There was the original Olmsted
period in the nineteenth century. Robert Moses.. .built a lot of parks. And then we
have the third one today. But the City went into pretty severe decline in the 70s
and 80s, and it went from about eight million people to under seven. [...] And as
the city declined, public services really declined. The City was just unable to
maintain this gigantic stock of public land and services that it had, given declining
populations and declining revenues. And the neighborhoods that were wealthy
figured it out and just said, "we get it, we're just going to do this by ourselves."
So in the 70s, the Central Park Conservancy was created, and that became a
model to save public spaces in wealthier neighborhoods in Manhattan, like the
Bryant Park BID [Business Improvement District] and Madison Square Park. All
these wealthier neighborhoods saved their own public spaces and had them
operating. And it's a great thing. It hypothetically frees up Parks' resources to
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operate in other places and it creates world-class spaces. But it does create a huge
deal of park inequity. (Katseff, interview, 2014)
Even when the city is in a financial position to build new parks, current financing
mechanisms tend to favor wealthier neighborhoods. For instance, affluent residents are better
able to afford access fees and user fees, which in turn finance park space expansion and
maintenance. Similarly, financing new parks through linkage or impact fees or taxation on new
development biases park development towards more affluent areas where developers can turn a
profit more easily (Loukaitou-Sideris & Stieglitz, 2002). In recent years, PPPs have become a
popular mechanism for financing new parks, with New York's High Line exemplifying how
such partnerships can transform an unused public right-of-way into a popular and visually
appealing new park. However, as described by a former advisor to New York's mayor, relying
on PPPs practically guarantees that new parks will not be allocated to areas most in need of
them:
The biggest problem with the PPP approach is.. .it's only going to happen in
wealthier neighborhoods. So it really hurts park equity. And you also have to be
willing to have a certain type of development and a certain level of development.
So the neighborhood does have to change to accommodate that park. [...]
Potentially, if you had a bunch of new real estate around [the new park], you
could pay for it that way, or could help pay for it. [...] So it's something that you
can do in an already wealthy neighborhood.. .but you really can't do it that many
places, and so you end up with building really great new assets in parts of the city
that are already great. (Katseff, interview, 2014)
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Moreover, ostensibly "public" spaces and other amenities created by the private sector (either via
public-private partnerships or development deals and concessions) have a tendency to cater
mainly to white-collar employees and tenants who value privacy and security, and to exclude
others via a lack of physical accessibility or public visibility, as well as myriad social and design
cues that warn off "outsiders" (Davis, 2006; Loukaitou-Sideris & Banerjee, 1998).
Low-income urban areas also tend to be built up, making it difficult to find space to
create new parks. Consequently, cities may need to shift from developing large, regional
destination parks to developing smaller lots into "pocket parks" and community gardens, which
have the added benefit of being cheaper and easier for local residents to maintain themselves
(Brown, interview, 2015). Given the extensive network of community gardens currently
supported by NYRP, this could be a feasible option for New York City to improve park equity.
While too many shade trees could potentially crowd out fruits and vegetables that require sun,
there should nevertheless be room for a few new trees on most community garden sites. For
example, fruit trees would produce both canopy and food, making them a natural fit for
community gardens. Another potential strategy is to expand New York City's "Schoolyards to
Playgrounds" program, in which the Parks Department makes capital improvements to
deteriorated school playgrounds in disadvantaged areas on the condition that they be opened to
the general community in the afternoon and on weekends. Another option would be to expand
current Mayor Bill de Blasio's campaign to improve park equity by allocating more capital
resources to renovate underserved community recreational parks. While these efforts are
currently more focused on improving equipment and other hardscape, incorporating tree planting
could be an effective means of bringing tree canopy into park-poor neighborhoods. Finally,
existing pavement-heavy features, such as parking lots, can be retrofitted to provide space for
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trees, transforming them into public green spaces and green infrastructure in addition to car
storage (Ben-Joseph, 2012). Given that many public entities, from schools to government offices
to post offices, have parking lots, these spaces may represent an existing and underutilized
source of public property on which to plant trees.

Adapting street design to support trees
Yet even if vulnerable neighborhoods receive priority, the development of new parks
may raise rents, displacing vulnerable populations and neutralizing any environmental justice
benefits. As demonstrated in recent work on "just green enough," smaller-scale amenities are
less likely to catalyze gentrification (Curran & Hamilton, 2012; Wolch et al., 2014).
Consequently, planting street trees may be a better approach in the long term. Planting street
trees would also be an effective means of remediating pavement-heavy areas of the city,
particularly since disadvantaged neighborhoods already have a higher concentration of streets.
Consequently, focusing on street tree plantings could be an ideal strategy for ensuring an
equitable distribution of adaptation resources, because streets are both the cause and the solution
to disadvantaged areas' problems with the urban heat island.
However, the current layout of streets in both Los Angeles and New York is less than
conducive to a healthy urban forest. "We heard push back from some of the environmental
groups that we were not providing enough space for the root balls in some places," reports a
former policy advisor to New York's mayor, generating "concern that the trees wouldn't take
root or reach their full height" (Katseff, interview, 2014). Because space is so tight in cities, "you
find a lot of dwarf trees just because they're malnourished," reports LACC's Deputy Director
(Knapp, interview, 2015). As illustrated in Figures 6.3 and 6.4, urban trees planted in small
sidewalk wells are in extremely close proximity to both the sidewalk and the road, putting them
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in danger of being damaged by passing cars, trucks, bikes, and even pedestrians. Moreover, such
constraints are particularly acute in low-income, low-canopy neighborhoods, where space for
vegetation is already limited by a denser street network and a concentration of obstacles such as
industrial land uses, paved surfaces, and transportation corridors (Campbell, interview, 2014;
City of LA employee, interview, 2014; Gonzalez, interview, 2014; Knapp, interview, 2015;
Newman, interview, 2014; Thomas, interview, 2016; TreePeople employee, interview, 2015).
For example, in Boyle Heights, a low-income, historically Hispanic neighborhood of Los
Angeles, "that strip of land between the sidewalk and the street" is "often only two feet wide, or
three feet if you're lucky," reported North East Trees' Urban Forestry Manager (Thomas,
interview, 2016). Typically, "the more difficult places to plant are in the places where the
challenges are much greater because of hardscape and transportation corridors and super highdensity residential areas in the neediest communities," reports LACC's Deputy Director, but
"that's where it's needed most" (Knapp, interview, 2015).
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Figure 6.3. A street tree with a MTNYC tag planted in a small sidewalk well on Ludlow Street in
the Lower East Side (2016).
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Figure 6.4. A street tree )lanted in a small sidewalk well in/ront of the New York PubliC
Library (2016).

Consequently, mitigating the urban heat island via street trees will require retrofitting
sidewalks to provide more growth space, which Los Angeles has (slowly) begun to do, reports
the City's Chief Urban Forester:
The standard tree well across the nation is a four-foot by four-foot space. But we
know that's not near sufficient soil volume for a tree. So what we've done here in
Los Angeles is we've modified our tree wells from four by four., to four by six,
four by eight. Whatever the maximum tree well size that we can create, that's
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what we create. And it took us quite a while to change that standard. [...] It gets a
little more challenging when you're trying to plant in a very congested, heavily
populated area where there just isn't enough planting room. It's difficult to create
that room. But where you can, you try to maximize the planting space. (Gonzalez,
interview, 2014)
Expanding sidewalk tree wells is a relatively easy task to accomplish, particularly when
compared to more ambitious efforts such as creating new parks. However, cutting concrete does
impose an additional cost. For example, in Los Angeles, the City must pay approximately $480
per tree to cut and dispose of concrete in order to make space to plant (City of LA employee,
interview, 2014). Moreover, a city is more likely to have to do so in high-density, low-canopy
neighborhoods. For example, "if we're going to plant a tree in South LA, we're in all likelihood
going to have to remove asphalt or concrete, which adds to the expense," reports LACC's
Deputy Director, even though "it's the right thing to do" (Knapp, interview, 2015). However,
this is still likely to be cheaper than purchasing new land for a park, particularly in dense, builtup urban areas, where enough land may be difficult to find in the first place. In fact, the high cost
of land was a major part of the reason why New York turned to PPPs to build new parks
(Katseff, interview, 2014). "Once things really get developed and property and land values
become really expensive, even putting in a small park can get really expensive," reports KYCC's
Environmental Services Manager. "And there are not a lot of city properties, so there are not a
lot of spaces like that where the city can donate the land and have it used for that" (Allen,
interview, 2015). Moreover, while residents must visit a park to be shaded by its trees, street
trees are already ideally situated to shade buildings and pedestrians.
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However, such efforts will require rethinking the current planning priorities that inform
how street networks are planned and built:
Cities are planned with human growth in mind. So [city planners] plan for where
streets are going to go, where hospitals are going to go, for how wide streets
should be, how much square footage a home is. All that is worked out well in
advance. Where are the infrastructure elements going to go? And then after
they've done all those calculations, they say, "and plant a tree here, too." [...] It's
always seen as an amenity, something aesthetic, something we can plug in and
pull out. (Gonzalez, interview, 2014)
Consequently, mitigating the urban heat island via urban forestry will require re-conceptualizing
trees as public infrastructure and planning for them accordingly.

Redistribution ofclimate adaption resources via public space
Climate adaptation requires redistribution of resources by the public sector for several
reasons. First, climate adaptation is a public good that the private sector is ill equipped to
provide. Adaptation is non-exclusive (i.e., one person cannot prevent another from consuming
the good) and non-rivalrous (i.e., one person's consumption does not affect another person's
consumption) (Olson, 2009). Like nature conservation and pollution control, adaptation is
therefore unlikely to occur spontaneously through individual private action via the free market
(Adger, Lorenzoni, & O'Brien, 2009). Moreover, climate adaptation needs to be implemented on
too large a scale to be amenable to the kind of local-scale solutions to the "free rider" problem
that Elinor Ostrom identified (Ostrom, 2010). For instance, the level of trust and communication
that enables villagers to manage common-pool resources through norms of reciprocity are

111

unlikely to develop at the scale of sprawling metropolitan areas such as Los Angeles or New
York. Climate adaptation therefore requires collective action via the public sector.
In addition, the equity dimensions of climate adaptation are in tension with the private
sector's profit motive. The private sector is driven by profit: businesses must provide goods and
services to paying customers in order to survive. This gives them little intrinsic incentive to serve
individuals who cannot pay, even if they are the most vulnerable to climate impacts. (The public
sector can increase its influence over PPP projects by using a variety of "deal making" strategies,
such as exacting concessions from developers and other private entities, requiring them to
provide public amenities in return for development rights, zoning changes, tax abatement,
subsidies, and other incentives. However, such mechanisms have a mixed track record
(Loukaitou-Sideris & Banerjee, 1998; Pincetl, 2003; Sagalyn, 2001).) In contrast, the public
sector (represented here by local government) is typically driven to pursue climate adaptation by
several motives: the experience or perception of a threat, and the desire to achieve departmental
and city agendas, to demonstrate leadership, and to build the city's public image on the regional,
national, or international stage (Anguelovski & Carmin, 2011). None of these is inherently
incompatible with addressing the social equity dimensions of climate adaptation.
Moreover, inequality is a byproduct of capitalist urbanization, and the democratic state is
the only entity large enough to provide a counterweight to capitalism. The unjust social relations
of capitalism produce geographically uneven development as capitalist urbanization organizes
society to enable the concentration of people, production, and wealth. For instance, housing is
located where it will provide the highest return for developers (exchange value) rather than
where it will provide the greatest benefit to its occupants (use value). Social and spatial injustice
is therefore the inevitable product of allowing the free market to drive urbanization. The
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democratic state is the only entity large and powerful enough to place any kind of check on
capitalism for the purposes of increasing socio-spatial equity. If capitalism is functioning, then it
is generating surplus capital that needs to be invested somewhere. Frequently, it is invested in
demolishing and rebuilding the city (e.g., Haussmann's Paris, or American urban renewal in the
1950s and 60s). The "right to the city" is the right to democratically control how this surplus is
used to reshape the city, by putting more of the surplus in the hands of the state (so long as the
state is democratic). Democratic control ensures that urban renewal does not merely dispossess
and scatter the working class, since they would get a say in what is to be renewed and how

(Harvey, 1996, 2009; Lefebvre, 1996).
Finally, climate adaptation measures (such as planting trees to mitigate the urban heat
island) must be installed in specific geographic locations. Climate adaptation is therefore a
spatial justice issue, one inextricably bound up with what Edward Soja referred to as the "finely
grained netting of recorded but usually invisible boundaries.. .thrown over the earth's surface,
creating a perpetual tension between private and public ownership and between private and
public space" (Soja, 2010, p.45). Consequently, the most effective means of pursuing equitable
climate adaptation is the redistribution of environmental resources by the public sector via its
management of public space. Climate change's differential impacts across socio-economic strata
create the temptation for the affluent to indulge in selective, privatized adaptation. In terms of
heat island reduction, such selective adaptation takes the form of lush private residential yards,
air-conditioned homes, and trips to cooler climes when the weather heats up. However, these
measures are maladaptive in that they involve increased consumption of resources such as land
and energy, and only protect those wealthy enough to afford entry into these private oases
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(Barnett & O'Neill, 2010).9 In order to protect the most vulnerable, cities therefore must invest
in public amenities and services, which are the best hope for equitable climate adaptation that
avoids the pitfalls of maladaptation.
Climate justice therefore requires a shift from carbon-intensive private accumulation to a
renewed focus on public amenities, improving quality of life even as we move into a resourceconstrained future. Investment in public green space, whether in the form of parks or trees, is a
perfect example. Because everyone has the right (at least officially) to access public space, trees
planted in public green space provide shading and cooling to the public at large. In contrast, trees
planted on private property will primarily benefit the owners and inhabitants, who are the only
individuals in a position to feel the trees' cooling effects directly.
This type of shift from private to public adaptation can be framed within Mark Pelling's
resilience-transition-transformation
framework, which conceptualizes adaptation as a means of
ameliorating the "power asymmetries [that] determine for whom, where, and when the impacts
of climate change are felt, and the scope for recovery" (Pelling, 2011, p.5). The first stage,
resilience, involves improving performance without changing guiding assumptions or established
routines, but can allow unsustainable or unjust practices to persist. The second, transition,
involves incremental change to dominant cultural and political regimes that can open pathways
for more fundamental change, while transformation involves more radical redistribution of
economic resources and political power that "builds on the recognition that paradigms and
structural constraints impede widespread and deep social reform" (Pelling, 2011, p.24).

9 As defined by Jon Barnett and Saffron O'Neill, maladaptation is "action taken ostensibly to

avoid or reduce vulnerability to climate change that impacts adversely on, or increases the
vulnerability of other systems, sectors or social groups," including "actions that, relative to
alternatives, increase emissions of greenhouse gases, disproportionately burden the most
vulnerable, have high opportunity costs, reduce incentives to adapt, and set paths that limit the
choices available to future generations" (Barnett & O'Neill, 2010, p. 211).
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Planting trees on public space represents an opportunity for such transformation through
redistribution of environmental resources. Such redistribution is necessary to ensure equitable
adaptation. Low-income people have few resources to devote to planting and caring for trees,
whether in terms of time available outside of work or the financial resources to pay for
maintenance (Allen, interview, 2015; Thomas, interview, 2016; TreePeople employee, interview,
2015). For instance, many of MTLA and MTNYC's planting partners reported that residents of
low-income neighborhoods were hesitant to plant new trees because they feared the cost of
irrigation would prove burdensome, particularly in Los Angeles, where there is currently a
drought (Allen, interview, 2015). In addition, low-income residents are less likely to own private
property on which to plant new trees (Allen, interview, 2015; Campbell, interview, 2014; Knapp,
interview, 2015). For instance, "in Koreatown, Pico Union, Westlake, and some of those
neighborhoods, it's mostly apartments," so relying on private space plantings "doesn't really
work well for those neighborhoods because you have to have a yard to plant in, and they don't,"
said a representative from KYCC (Allen, interview, 2015). To make matters even more
challenging, low-income people typically also have other, more pressing short-term survival
needs that eclipse concern for long-term climate adaptation (Allen, interview, 2015; Gonzalez,
interview, 2014; TreePeople employee, interview, 2015). As Los Angeles' Chief Urban Forester
related, "when you're dealing with the poorer areas of town, people are more concerned with
putting food on the table than with having to maintain a tree," whatever long-term environmental
benefits it may bring (Gonzalez, interview, 2014). Consequently, planting trees in low-income,
low-canopy neighborhoods will require some degree of redistribution of resources from affluent
to low-income residents. This type of redistribution can be done most easily by the public sector
on public space, which is maintained by the city rather than private individuals, and to which all
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city residents generally have legal access.
Equitable climate adaptation is essential for creating a just and sustainable future city.
However, as demonstrated by the experiences of MTLA and MTNYC, doing so will require
remediating the spatial and environmental injustices of the past. In these efforts, public green
space is a key resource because it creates room for the public sector to graft adaptation measures
onto the existing urban landscape in the most vulnerable areas, redistributing environmental
resources to those most in need of them. Compared to private yards and other private amenities,
public green space has a unique ability to mitigate environmental inequalities because its public
accessibility provides environmental benefits to large numbers of people regardless of their
ability to pay. "Especially within the most underserved neighborhoods," reports NYRP's
Director of Community Engagement, "public green space helps bring everyone up to the same
standard of living" (Brown, interview, 2015). In other words, rather than merely planting trees
wherever possible, urban planners, policy makers, and communities need to "see the city for the
trees" by re-conceptualizing adaptation resources such as green space as a form of public
infrastructure to be provided equitably, citywide, for the public good.
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Chapter 7: New directions for research

This research demonstrates that public green space can be used to redistribute resources
for more equitable urban climate adaptation. However, further research is needed to illuminate
how public green space interacts with existing ecological constraints, and how it fits within the
large-scale, long-term evolution of the urban fabric. To address these issues, this section outlines
three proposed new directions for research: examining adaptation in the context of local ecology,
situating adaptation within larger historical changes in the urban landscape, and finally,
examining how urban planners, policymakers, and communities can pursue adaptation without
gentrification.

Adapting climate adaptationto the local climate
Before committing to tree planting or other large-scale green infrastructure, cities should
also consider whether these particular climate adaptation measures are themselves well adapted
to the local climate. For instance, if you could stand in New York City and roll back time until
the skyscrapers and pavement melted away, you would likely find yourself surrounded by trees.
Stand in Los Angeles and roll back the historical record as far as it will go, however, and you are
unlikely to find anything so lush. Los Angeles' climate is arid and particularly unforgiving to
newly planted saplings. Rather than broad-canopied trees, chaparral and scrub dominate the
natural landscape, an evolutionary adaptation to the region's dry, Mediterranean climate.
Consequently, expanding the urban forest is particularly challenging in Los Angeles. "You have
to think about where these cities grew out of," explains Los Angeles' Chief Urban Forester. For
instance, on the East Coast, "because there was a native forest there, canopy cover in those
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municipalities can be pretty high in areas where the forest was minimally disturbed" (Gonzalez,
interview, 2014). In contrast,
the urban forest in our municipalities here in the Southwest is 100% a human
construct. Trees are here because people are here. So given those differences, to
reach a 34% canopy coverage [as Los Angeles had in its highest-canopied areas
prior to MTLA] in a dry area that had no natural forest is pretty dam good.
(Gonzalez, interview, 2014)
Consequently, when put in historical and ecological context, MTLA begins to look like a
quixotic attempt to adapt to climate change by importing vegetation better adapted to the East
Coast's climate. While New York can expand its urban forest and count on it being watered by
approximately the same climate that once supported its natural forests, Los Angeles' urban forest
is as artificial as a movie set.
Moreover, in Los Angeles, an expanded urban forest may end up becoming an ecological
white elephant. Trees require more water, much of which must be imported, which requires
energy to be consumed, emitting greenhouse gases. Moreover, Los Angeles can ill afford to
become even more dependent on dwindling water resources from outside. Had MTLA achieved
its goal of planting a million trees, its newly expanded urban forest was predicted to reduce
atmospheric CO 2 by 764,000 to 1.27 million tons (for the high- and low-mortality scenarios,
respectively) over the next 35 years, according to a study conducted by the U.S. Forest Service
prior to MTLA's start (McPherson et al., 2008). This estimate takes into account emissions
reductions associated with reduced energy usage in buildings shaded by trees; emissions
increases associated with decomposition of dead biomass, increased energy usage for winter
heating in shaded homes, and gasoline and diesel combustion during tree care operations; as well
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as biological sequestration by the trees themselves. However, these calculations did not take into
account the carbon emissions associated with transporting water over long distances to Los
Angeles, a city that imports most of its water supply. Moreover, increased water usage by the
new trees may render the city even more dependent on dwindling water resources from outside.
Without this type of lifecycle analysis, it is impossible to know if planting more trees in Los
Angeles is a viable adaptation measure, or a form of maladaptation that contributes to climate
change even as it attempts to insulate residents from its effects (Barnett & O'Neill, 2010). In
short, MTLA's failure to plant a million trees may be partly explained by the inappropriateness
of trying to adapt an arid city in the same way as an East Coast city with more natural
precipitation. In short, while aiming for a million trees may have been "sexier,"
MillionShrubsLA might have been a more climate-appropriate form of climate adaptation in
Southern California.

The influence of historicaldevelopment patternson future adaptation
In focusing on future environmental change, the study of adaptation has yet to account
fully for how past development patterns shape possibilities for cities to adapt equitably. More
research is therefore needed to examine how the historical evolution of the urban fabric shapes
the possibilities for equitable future climate adaptation. Possibilities include analyzing historical
aerial photography and historical census data to trace how the distribution of public space has
shifted over time in relation to changing local populations. For instance, did the amount of public
space decline where the local population became poorer over time? Or did past investment in
parks and other amenities "stick" even as a new set of residents moved in? Answering these
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questions can illuminate how Los Angeles and New York's present-day distribution of public
space came to be, and how planners can intervene to make future distribution more equitable.
Research conducted for this dissertation included initial assessment of historical changes
in the urban landscape in both the City of Los Angeles and New York City. Geo-referenced
census data were analyzed at approximately ten-year intervals from 1970 to 2000 (Minnesota
Population Center, 2011). This timespan begins with the earliest geo-referenced census data
available. Moreover, it covers the period just before privatization of urban space is thought to
have accelerated in the 1980s (Loukaitou-Sideris & Banerjee, 1998), and concludes just before
the start of the Million Trees campaign.

Table 7.1. Pairwisecorrelationwith percent of total area that is publicly owned in Los Angeles
(by city council district, n=15) andNew York (by neighborhoodtabulationarea, n=195).

MTLA

MTNYC

r

-0.2054

0.1240*

p

0.4626

0.0849

r

- 0.2642

- 0.0585

p

0.3413

0.4162

Percent change in household poverty rate since 1970

Percent change in proportion of non-whites since 1970

**p < 0.05, *p < 0.1
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Figure 7.1. Percent change in household J)oVerty rate since 1970 versus percentage of area that
is public property in New York City (by neighborhoodtabulation area, n=195).

Initial results provide evidence that Los Angeles' historically affluent areas do not enjoy
the same inherited legacy of public space as historically affluent areas in New York. As shown in
Table 7. 1, in Los Angeles, public property is not significantly correlated with the percent change
in the household poverty rate or in the proportion of non-whites since 1970. This suggests that
there is little historic legacy of public space for historically advantaged areas to pass on to
current residents. In contrast, in New York, public property has a statistically significant positive
correlation with the percent change in the household poverty rate since 1970. As shown in Figure
7. 1, this suggests that areas whose economic status has stayed relatively stable have more public
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property than those who have seen larger declines in their poverty rates. In other words, areas
that used to be poorer tend to have less public property. This suggests that there is a historical
legacy of public property that is inherited in New York's historically affluent neighborhoods.
However, additional evidence is needed to track these changes in conjunction with
changes in the proportion of public property. Filling this gap will require analyzing historical
aerial photos to estimate the proportion of public property within a fairly fine-grained spatial unit
and how it has shifted with demographic changes over time. For instance, tracing past changes in
street morphology and the distribution of public space in more detail will require sampling and
analyzing aerial surveys at ten-year intervals since 1970 in both Los Angeles and New York,
which can then be correlated with census data for the corresponding years.

Public green space and gentrification
Even if vulnerable neighborhoods receive priority for climate adaptation, installing new
environmental amenities may raise rents, displacing vulnerable populations (Curran & Hamilton,
2012; Wolch, Byrne, & Newell, 2014). Consequently, my next project will examine tensions
between the need for climate adaptation and the danger of "green gentrification," through a
comparative study of plans for the Los Angeles River Revitalization and New York City's "Big
U." Each of these projects will construct new public green space as a means of climate
adaptation. These plans therefore raise the question of how cities can equitably use public land
and resources to protect populations and property as both environmental change and
gentrification reshape the urban landscape. Specifically, I will examine the extent to which antigentrification efforts became part of each plan, and how planners, policy-makers, NGOs, and
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communities responded to their particular spatial and political landscapes as they attempted to
maintain vulnerable residents' access to newly protected zones.
This project will combine spatial, quantitative, and qualitative methods. I will analyze
project plans, documentation, and media coverage, and identify and contact a purposive sample
of interviewees. In addition, I will collect and map data on property ownership, housing prices,
housing tenure, residents' demographic characteristics, permeable surfaces, and existing and
projected flood risks in affected neighborhoods. I also plan to travel to each site to conduct
interviews and site surveys. Ultimately, this research can inform ongoing efforts to protect
vulnerable low-income populations from both climate change and gentrification.

These future directions for research can help illuminate the mechanisms by which
investment in public green space can further both climate adaptation and environmental justice.
The first examines how public green space fits within a region's natural ecology. The second
applies a spatial and historical perspective to the study of how to prepare for future
environmental change while also remediating past spatial injustices. Finally, the third examines
how new public green spaces can be designed to maintain neighborhood affordability, and how
planners, policy-makers, and communities respond to the spatial and political landscapes as they
attempt to maintain vulnerable residents' access to newly protected zones. Through such efforts,
researchers can build new theory to inform ongoing efforts to create more just and resilient cities
through investment in public green space and redistribution of adaptation resources.
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Appendix: Interview materials

Initial contact template for an email to a specific individual:
Subject: Request for interview for MIT study
Dear Ms./Mr. [name of respondent],
I'm a doctoral student in the Department of Urban Studies and Planning at MIT. My
dissertation examines how urban form shapes the potential for climate adaptation via
urban forestry.
Would you be interested in being interviewed about your experience with the Million
Trees program? If you are interested, please let me know what time would be convenient
for you.
If you have any questions about the study, please contact me at (949) 413-3319, and I
will be happy to provide additional information.
Thank you in advance for your help. I hope to have the chance to learn more about your
work.
Sincerely,
Jessica Debats
Doctoral Candidate
Department of Urban Studies and Planning
Massachusetts Institute of Technology
77 Massachusetts Avenue, 9-426

Cambridge, MA 02139-4307
(949) 413-3319

Initial contact templatefor an email to an organization:
Subject: Request for interview for MIT study
Dear [ORGANIZATION] representative,
I'm a doctoral student in the Department of Urban Studies and Planning at MIT. My
dissertation examines how urban form shapes the potential for climate adaptation via
urban forestry.
I'm hoping to get in contact with someone at [ORGANIZATION] who coordinated the
organization's involvement with the Million Trees program. Would it be possible to
schedule an interview to learn more about [ORGAN IZATION]'s partnership with this
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program?
If you have any questions about the study, please contact me at (949) 413-3319, and I
will be happy to provide additional information.
Thank you in advance for your help,
Jessica Debats
Doctoral Candidate
Department of Urban Studies and Planning
Massachusetts Institute of Technology
77 Massachusetts Avenue, 9-426

Cambridge, MA 02139-4307
(949) 413-3319

Interview questions
All interviews followed a semi-structured protocol, as outlined below. While each
interview was tailored to the specific position and organization of the interviewee, all interviews
followed the same general protocol (provided in full in the Appendix). All questions were openended, for the purposes of eliciting as much information as possible while allowing the
interviewee to reveal what factors he or she felt were most important to his or her work.

Interviewee background:
e

What position do you hold at your organization?
o

How long have you held that position?

o

What are your main duties?

o

What role have you played in the partnership between [name of organization] and
the million trees campaign?

e

What role did [name of organization] play in designing the goals and implementation
process of the million trees campaign?

125

Commitment to environmentaljustice:

* Why did [name of organization] choose to partner with the million trees campaign?
e

With the help of [name of organization], how will the million trees campaign affect
future city residents?

* Are there any parts of the city that are in particular need of trees? If so, why?
* How does [name of organization] help ensure these areas receive more trees?
Planning:
e

How did [ORGANIZATION] get involved with Million Trees?

* Why did [ORGANIZATION] want to partner with Million Trees?
* What role did [ORGANIZATION] play in setting Million Trees' goals and objectives?
* In your opinion, which were the most important benefits that Million Trees was to
provide for city residents?
* Were there any parts of the city that were in particular need of these benefits?
* Why have these areas lacked trees in the past?
e

How is [ORGANIZATION] helping to ensure that those areas receive more trees?

e

Was [ORGANIZATION] involved in identifying areas to be prioritized for planting? If
so, how?
o

What were the criteria for identifying these areas?

o

Why were those particular criteria selected?

o

Who selected those criteria?

o

What role did [ORGANIZATION] play?

o

What roles did Million Trees' other public and private partners play?
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o

Would it be possible to share the boundaries of those areas (e.g., via GIS
shapefiles)?

e

Did Million Trees have any specific goals with respect to environmental justice? If so,
what were the specific criteria of those goals (i.e., how were priority areas identified)?

"

How were those goals determined, and by who?

o

What role did [ORGANIZATION] play?

o

What roles did the public and private partners play?

Implementation:
e

How do you get the trees in the ground?
o

Who does the actual planting?

o

Are they paid? If so, by who and how (i.e., by contract)?

o

Who does tree maintenance?

o

What sort of work does it involve, and for how long?

o

Are they paid? If so, by who and how (i.e., by contract)?

-

Were there any areas of the city that were particularly challenging to plant? If so, why?

e

Were there any types of spaces that were particularly challenging to plant? If so, why?

e

What proportion of [ORGANIZATION'S] trees have been planted on public property vs.
private property?

e

What are the advantages and challenges of planting on public versus private property?

-

How do you convince property owners to give you permission to plant?

e

How have local residents generally responded to [ORGANIZATION'S] tree planting
efforts?
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o

Are there any areas of the city that have been particularly receptive or
unreceptive?

e

Have there been residents who voiced concerns that trees might lead to gentrification?
o

e

If so, how has [ORGANIZATION] responded to their concerns?

When it comes to tree planting efforts, what are the advantages and challenges of being a
non-profit versus a city agency?

o

What special capabilities does [ORGANIZATION] bring to the Million Trees
partnership?

Tree ordinances:
e

To what extent are municipal rules and ordinances supportive of tree planting?

e

What sort of ordinances that protect trees and/or requires planting exist?

e

Did these ordinances pre-date Million Trees, or are they new?

e

Did [ORGANIZATION] engage in any advocacy to get ordinances passed/updated?

e

If so, was this part of the original program goals?

Tree planting challenges and opportunities:
e

What are the biggest challenges to planting trees?

e

Where do you generally find space to plant trees?

e

Are there any types of spaces that are especially challenging to plant? If so, what makes
them challenging?

"

How have local residents responded to the million trees campaign?

Tree planting challenges and opportunitiesspecific to tree-poor neighborhoods:
"

Which areas of the city are most in need of trees? Why?

e

In those areas specifically, where do you generally find space to plant trees?
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-

Are there any types of spaces within those areas that are especially challenging to plant?
If so, what makes them challenging?

*

How have residents of those areas responded to the million trees campaign?

Public and private property:
e

What are the challenges and advantages to planting on public property?

e

What are the challenges and advantages to planting on streets?

e

What are the challenges and advantages to planting on private property?

e

Do these challenges and opportunities differ in tree-poor areas? If so, how do they differ

and why?
Urban morphology:
e

If you could change one thing about the landscape in your city to make it easier to plant
trees, what would it be?

e

To what extent do streets and sidewalks in your city generally provide enough room for
trees?

e

Has there been any deliberate effort to change street design standards to make room for
trees?

o

Has [ORGANIZATION] lobbied for this? If so, how?

o

What specific standards would [ORGANIZATION] prefer, and how do they
differ from the originals?

e

To what extent do residents in your city generally have room to plant in residential yards?

e

Has there by any deliberate effort to change residential design standards to make room
for trees?

o

Has [ORGANIZATION] lobbied for this? If so, how?

129

o

What specific standards would [ORGANIZATION] prefer, and how do they
differ from the originals?

e

To what extent is there room to plant more trees in public parks?

e

Are there any areas of the city in particular need of parks?
o

Have there been efforts to remedy this?

o

Has [ORGANIZATION] been involved in such efforts? If so, how?

Progressmonitoring:
*

Was [ORGANIZATION] involved in tracking Million Trees' progress? If so how?

*

Did [ORGANIZATION] keep records of where trees are planted?

*

o

How were records kept?

o

What was recorded?

o

How often were records updated?

o

Would it be possible to share those records?

Did [ORGANIZATION] track changes in tree canopy coverage during Million Trees?
o

If so, how much did it change over the course of Million Trees?

o

How was tree canopy coverage monitored (i.e., what software and data were
used)?

o

At what spatial unit was tree canopy tracked (i.e., by council district, by block,
etc.)?

o
*

Would it be possible to share that data?

Did [ORGANIZATION] track whether priority areas actually received priority? If so,
how?
o

How would you describe Million Trees' progress on this?
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e

Does [ORGANIZATION] track the survival rate of newly planted trees?
o

If so, what is the estimated survival rate?

o

How is it monitored, and how frequently?

o

What have been the most critical factors that determine whether a tree survives?

Other influences on tree cover:
e

How has the local climate impacted tree-planting efforts?

e

To what extent have climate change projections influenced your planting strategies?

e

Other than the Million Trees campaign, has anything happened since the start of the
program (e.g., weather events, pest, etc.) that may have caused a gain or loss of tree
cover?

Conclusion:
e

What advice would you offer to other cities considering starting their million trees-style
programs?

Questions specific to corporate and private donors:
e

Approximately how much funding has [ORGANIZATION] provided to Million Trees?
o

"

Where does this funding come from?

What are the advantages and challenges of planting trees in partnership with the private
sector, rather than just having a city agency do it?

e

What special capabilities does [ORGANIZATION] bring to the Million Trees
partnership?

e

How have [ORGANIZATION'S] customers generally responded to its involvement in
Million Trees?
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o

Are there any segments of your customer base that have been particularly
receptive or unreceptive?

Have any city residents come to you with concerns that trees might spur gentrification?
o

If so, how has [ORGANIZATION] responded to their concerns?
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Appendix: List of interviews

A. Brown, Director of Community Engagement, New York Restoration Project, interview.

(2015, April 30).
A. Newman, Program Manager, MTNYC, interview. (2014, November 26).
Anonymous City of LA employee, interview. (2014, December 17).
Anonymous employee, MTNYC, interview. (2015, January 23).
Anonymous employee, TreePeople, interview. (2015, February 27).
Anonymous employee, United States Forest Service, interview. (2015, February 5).
A. Thomas, Urban Forestry Manager, North East Trees, interview. (2016, January 5).
D. Knapp, Deputy Director, LACC, interview. (2015, February 6).
G. Gonzalez, Chief Urban Forester, City of Los Angeles, interview. (2014, December 23).
J. Greenfeld, Deputy Chief of Forestry, Horticulture, & Natural Resources Group, NYC Park s,1
interview. (2014, December 2).
J. Katseff, former Policy Advisor, New York City Mayor's Office of Long Term Planning ar d
Sustainability, interview. (2014, December 19).
L. Campbell, Research Social Scientist, United States Forest Service, interview. (2014,
November 25).
L. Trotman, Deputy Director of Programs, Energy and Sustainability Group, New York City
Housing Authority, interview. (2016, March 18).
M. Desjardins, Executive Director, "Trees for the Environment" Foundation, TD Bank,

interview. (2015, May 7).
M. Duran-Mitchell, Director of Urban Forestry, NYRP, interview. (2015, February 20).
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R. Allen, Environmental Services Manager, Koreatown Youth and Community Center. (2015,
May 7).
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