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Reflecting on urbangreening at an historic
inflection point with Theodore Eisenman

@ Check for updates

For atransdisciplinary perspective
onurban greening at this particular
juncturein history, we spoke with
landscape architect and urban
planner TheodoreS. Eisenman about
the contemporary upswell of interest
inurban tree planting and related
greening initiatives.

Thank you so much for your time today

and for having this conversation on urban
greening, which has become a hot topic
recently as a strategy to make cities more
livable and sustainable. Can you outline
how this conversation has evolved over the
years?

This is abig topic that could take a full article
or perhaps abook to adequately cover, but
I will do my best to provide a brief overview.
For starters, | define urban greening as the
introduction, conservation and management
of outdoor vegetation in cities. Importantly,
thisis a social practice enacted by peoplein
particular places with distinct histories, socio-
cultural dynamics and environmental charac-
teristics. Urban greening canbe understood as
thebroad tent thatincludes arange of mostly
landscape-based interventions that include
butare not limited to urban park planning and
design; community gardening; urban tree-
plantinginitiatives and urban forestry; green
infrastructure for stormwater management
(such asrainwater-harvesting gardens); green
roofs and walls; the conversion of vacant lots,
elevated rails and freeways to novel types of
parks and green space; and policies that pro-
mote suchinterventions, including the green
areafactor (whichrequires aratio of vegetative
cover that given sites must adhere to). Almost
allhorizontal and vertical surfacesincities are
now open game for greening.

In addition to these applied expressions of
urban greening practice, there has also been
exponential growthinassociated scholarship
and discourse over the past decade or two.
Thisdraws upon arange of terms and concep-
tual frameworks that have distinctdisciplinary
and epistemological orientations, such as eco-
systemservices, greeninfrastructure, nature

contactor nature experience, ecological plan-
ning and design, biophilic design, renaturing,
urban ecology, and nature-based solutions.
We are also witnessing hybrid governance and
engagement through a diverse network of
actors who include nonprofit organizations,
residents, the private sector and public sector
groups, across local, state and federal levels. In
2022, the USInflation Reduction Actincluded
US $1.5 billion for community forestry, which
isanunprecedented infusion of federal fund-
ing for urban tree planting and management.
Worldwide, over 18.5 million trees have been
planted through ‘The Treesin the Cities Chal-
lenge’ — more than double the target of this
UNinitiative launched in 2019. And the Inter-
national Council for Local Environmental
Initiatives (ICLEI) is promoting greening as a
strategy for urban sustainability.

In short, a bounty of urban greening prac-
tice, advocacy and related scholarship is
emerging today, and this contemporary
movement may represent the early stages
of anovel chapter in the historical arc of our
enduring aspiration to integrate the city (and
culture) with nature. The closest precedent —
especiallyif viewed as asystemic practice and
discourse that has the potential to transform
urbanlandscapes — could be the 19th century
in Europe and North America, when some of
the first public urban parks and park systems
designed for public use were built. This period
alsowitnessed substantialurbantree planting;

landscape historians Henry Lawrence, Sonya
Diimpelmann and Tom Campanellahave doc-
umented this in great detail. Of note, plant-
ing trees across the urban fabric — especially
alongstreets — did notbecome common prac-
tice until the late 19th century. Focusing on
the American elm (Ulmus americana) in New
England, Campanella has described this urban
greening movement as a uniquely American
democratic project; Lawrence has in turn
characterized this seminal period as creating
agreen city ideal and ‘model for the world™.
Today, urbangreening innovationand prac-
tice is occurring worldwide?, and Singapore
is often highlighted as a pioneer. In Urban
Green, Peter Harnik has documented the rise
of innovative types of new parks and green
spaces’. The Biophilic Cities Network isa great
resource for global examples of contemporary
urban greening, and The Nature of Cities is
anonline forum that explores contemporary
urbanism through a green (and blue) lens.

Help us to set the scene —why do you

think this urban greening movement is
happeningright now?

As you can probably appreciate, ‘why’ ques-
tions are some of the most difficult of all ques-
tions, and I cannot offer a definitive answer.
Butsetting the scene, as you say, isimportant.
Having been engaged with thisand related top-
icsforsome timenow —Iworked at the US Envi-
ronmental Protection Agency inthe1990s and
I was writing about ecosystem services and
urbangreeninfrastructureintheearly 2000s
—Ibelievethere are two historically significant
trends that may help us to understand the con-
temporary bloom of urbangreening. The first
ofthese is urbanization itself, and the second
isgrowing concern over human-caused altera-
tion of the biosphere (in particular, climate
change and biodiversity loss). Both of these
noteworthy phenomenahave gained increas-
ing attention since the early 2000s, and this
background context may help to explain — at
least in part — the growing interest in urban
greening today. In short, I believe that urban
greening has increasingly come to be seen as
astrategy to address concerns about global
environmental decline and the environmental
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externalities associated with urbanization. But
although these two things are in some ways
connected, we need to also understand them
asrelated but separate things — especially as
they inform urban greening.

Interesting. Can you expand on this a bit
more?
Throughout most of human history, we have
been a primarily rural species. European and
North American populations became predom-
inantly urban during the Industrial Revolution
of the 18th-19th centuries; in 2007 humanity
asawholecrossed animportant threshold by
becoming more urbanthanruralinour settle-
ment patterns, owing largely to the ongoing
urbanization of populations in sub-Saharan
Africaand central and southern Asia. Demog-
raphers now project that two-thirds of people
worldwide willlivein cities by 2050, and by the
end of this century around 85% of humans are
projected toliveinurban areas. This recogni-
tion has led to the early stage of this millen-
niumbeing labeled the ‘century of the city’and
related monikers, and it has understandably
gainedalotof attentioninboth the academic
and popular press, prompting cover issues of
magazines, special issuesin prominent schol-
arlyjournals, and new publications. The same
canbesaid of growing concernabout environ-
mental decline, the scale of which has been
increasingly associated with the Anthropo-
cene proposition by atmospheric chemist Paul
Crutzenin2002: namely, that we have entered
anew geological epochinwhich the actions of
humans can be traced in essentially all of the
Earth’s biophysical systems. This is especially
true of the post-World War Il era, which has
been depicted as ‘the great acceleration’ to
describetheincreasing rate of anthropogenic
effects upon the environment®,
Althoughurbanization and global environ-
mental decline are in some ways connected,
we need to distinguish between correlation
and causation, especially asit relatestourban
greening. For starters, it is perhaps more accu-
rate tolink global environmental decline with
human population growth, rising standards
of living and fossil-fuel-based industrial civi-
lization over the past two centuries than with
urbanization per se, whichis most accurately
understood as the agglomeration of people
indensely built settlements. It should also be
noted that urbanization has historically been
associated with decreased birthrates. Indeed,
the humanpopulationis now expected to peak
inthe 2080s (at about 10.3 billion)’, when the
vast majority of people are also expected to
liveincities.

Building on the above, it is also clarifying
to distinguish between the ecological and
physical footprint of urban areas. In the case
athand, ecological footprint refers to the envi-
ronmentalimpacts of and resources required
to sustain people living in cities, while physi-
cal footprint denotes the land that is actually
covered by urbanareas. If we consider the flow
of material goods, energy, water, food, and
associated waste and pollution, the ecological
footprint of peoplelivinginindustrialized cit-
ies today is undoubtedly globalin scope. Yet,
the physical footprint of urban areas is 1-3%
(depending on the source) of the Earth’s ter-
restrial surface. By contrast, nearly half (44 %)
ofthe global land surface is dedicated to rais-
ing crops and livestock for human food con-
sumption. I raise this distinction to highlight
thaturban greening is by definition anactivity
that occurs withinarelatively modest portion
ofthe Earth’s land surface. By extension, there
are limits to what urban greening can do to
offset anthropogenic environmental effects
beyond the physical footprint of cities.

Are there areas that have been
overemphasized or are already really well
understood inurban greening?

In terms of the rationales that are often used
tosupporturbangreeningtoday, there tends
to be an emphasis on biotechnical logics —
the work that trees can do to offset human
activities and so-called externalities, such as
sequestering carbon, managing stormwater,
removing air pollution and cooling urban
heat islands. Also known as regulating eco-
system services, these utilitarian ecosystem
functions can be quantifiably measured and
translated into monetary value, which helps
municipal leaders to advocate for and raise
increased funding for greening. There is
clearly a place for this. Yet, under closer scru-
tiny, some of these potential benefits may
be limited. Carbon sequestration by urban
trees, which typically offset municipal car-
bon emissions by only 0-3% annually, is one
example®. Life-cycle analysis has shown that
insome places, nursery production, planting,
pruning, removal and disposal can generate
enough greenhouse gas that planted urban
trees areinitially netemitters of carbonandit
cantakesomethree decades before sequestra-
tion outweighs emissions. Furthermore, the
capacity of trees to reduceresidential energy
usage through shading depends uponarange
offactorssuch asclimate, heating and cooling
systems, and building type’. Scholars have also
raised concerns about overstating potential
benefits that link urban trees, air quality and

improved respiratory health. Inthe aforemen-
tioned cases, emphasizing urban greening as
astrategy to address these important issues
risks diverting attention from the actual
source of the problem — reducing fossil fuel
emissions.

In terms of urban greening practice today,
andurbantree planting initiatives (TPIs) in par-
ticular, therealso tends tobe alot of emphasis
on numeric goals, such as thousands or mil-
lions of trees planted or achieving a certain
percentage of urban tree cover. Fromapublic
policy perspective, these kinds of quantita-
tive objectives are understandably attractive,
as they help to mobilize political and eco-
nomic resources for greening. However, this
approach canleadto practices thataimto get
asmany treesinthe groundasfastas possible,
while not paying attention to critical issues
such as meaningful community engagement,
place-based landscape planning and design for
arange of users and needs, and post-planting
stewardship and management to ensure tree
survivalinboth the shortand long term.

The emphasis on quantitative planting goals
also does not account for more qualitative
and practical considerations — in particular,
how people actually perceive and experience
urbangreenspaces, and how these landscapes
are designed and managed. This is especially
noteworthy in light of research spanning
roughly four decades — including a seminal
1984 study showing improved post-surgery
recovery in rooms with a window view to a
stand of deciduous trees® — that shows human
health and wellbeing benefits from being in
visual or physical contact with ‘natureful’ set-
tings. Importantly, many of these benefits are
associated with arange of psychological meas-
ureslinked to stress reduction and restoration,
improved emotional wellbeing and cognitive
performance®, In other words, the way in
which people actually perceive and interact
with vegetated landscapes — which is a quali-
tative and experiential kind of logic — is not
something that quantitative greening goals
and practices necessarily capture. By exten-
sion, remote sensing (bird’s-eye) methods
associated with quantitative greening goals
may not capture people’s ground-level subjec-
tive experience of landscapes.

Urban greening necessarily involves links
between disciplines and fields. What kinds
of challenges and opportunities come up
working across these boundaries?

Urban greening is, indeed, a multidiscipli-
nary field of practice and scholarship. With
thatin mind, I believe thereisaneed —and a
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real opportunity — for more synthetic scholar-
ship and interdisciplinary collaboration that
spans the humanities, natural science and
social science. Thisis exemplifiedin two 2019
reviews'?, which cover links between urban
trees or green infrastructure, air quality and
asthma, thatI codeveloped with researchers
from backgrounds that included epidemiol-
ogy, atmospheric science, horticulture, envi-
ronmental engineering and urban ecology. We
found little multidisciplinary consensus on
this topic; importantly, most epidemiological
studies at the time of these reviews highlighted
detrimental links between urban trees and
increased asthma owingto pollen production.
Ensuing research has shown mixed results,
whichreinforces the complexity of thisissue.
A noteworthy insight from this work and
a cross-disciplinary reading of scientific lit-
erature is how different disciplinary orienta-
tions can yield disparate perspectives on a
similar topic: in the case at hand, the human
health and wellbeing benefits of urban veg-
etation and green space. Part of this problem
is due to a cornucopia of competing nomen-
clature. For example, public health scholars
and environmental psychologists generally
use terms such as ‘nature exposure’, ‘nature
contact’, ‘nature experience’, ‘nearby nature’
and ‘nearby greenspace’®'°. Other disciplines
(especially those with an environmental sci-
ence orientation) tend to use terms such as
‘green infrastructure’, ‘ecosystem functions’,
‘ecosystem services’ or ‘ecosystem disser-
vices’, and ‘nature-based solutions™. At the
risk of oversimplification, the latter group
of terms and associated research tends to
foregroundinteractions betweenurban flora
and environmental processes (for example,
carbon emissions, temperature, air quality
and stormwater), and then draw associated
conclusions about likely human health out-
comes; the former group directly measures
human health outcomes. Importantly, liter-
ature reviews that use the aforementioned
terms (and associated keywords) when
querying databases tend to yield different
bodies of scholarship, different epistemo-
logical approaches and different conceptual
framings. This creates a challenging situation
to make sense of scientific research, especially
for municipal leaders and applied fields such
aslandscape architecture and urban planning.
Italsoreinforces the need for more interdisci-
plinary teamwork, epistemological pluralism
and a greater awareness of how positionality
(our lived experience, including disciplinary
training) can bias our epistemology (our
understanding of the world)™.

Building on the above, scholars with disci-
plinary trainingin political science and social
science have had animportant role in recent
yearsin elevating the importance of environ-
mentaljustice considerationsin urbangreen-
ing. Much of this scholarship has focused on
concerns related to green gentrification —
when environmental interventions (such as
new parks, green infrastructure for storm-
water management and tree planting) lead
toincreases in local desirability that result in
higher property values and rents, and the dis-
placement of existing residents who are often
of low socioeconomic status and have expe-
rienced historical marginalization™. Equity
considerations are, inturn, gainingincreasing
prominenceinurban forestry and associated
TPIs. Until quiterecently, thisbody of practice
and scholarship tended to focus on distribu-
tional justice by seeking to plant treesinareas
of low canopy cover and low socioeconomic
status. However, research has shown that a
lack of community engagement in TPIs can
backfire, especially in marginalized neighbor-
hoods, withresidents resisting new plantings
owing to mistrust in government agencies,
real and perceived risks associated with large
trees, and municipal disinvestment in tree
care, as well as the aforementioned concern
about gentrification®.

Thisreinforces the need to foreground pro-
cedural justice (how greening initiatives are
planned andimplemented) and recognitional
justice (how different cultures, experiences
and worldviews are incorporated) when pur-
suing urban greening programs such as TPIs.
More specifically, thismeans conducting deep
community engagementacrossall phasesofa
TPI, especiallyinthe upfront preplanting stage
whengoalsand associated landscape plansand
designs are formulated. Importantly, some
studies have shown that residents may prefer
small-statured flowering and fruit-bearing
trees over large shade trees. This may conflict
with goals to maximize canopy cover, which —
as noted earlier — tends to be the dominant
approachinurban TPIsand urbanforest man-
agementplans. Yet, fruit-bearing and flowering
trees can support food sustenance and psy-
chosocial benefits, especially in communities
whossuffer from disproportionate physicaland
mental health challenges.

These real-world considerations are timely
and important. Can you expand on thisa
bit more?

Sure. Another important consideration as
municipal leaders pursue urban greening is
stewardshipandsurvivalofnewlyplantedtrees.

Drawing on scholarship covered in the work
of my frequent collaborator, Lara Roman —
who has particular expertise on urban tree
survival and mortality — about 30% of typi-
cal urban tree plantings die within the first
5years and roughly half tend to survive 13 to
18 years’. In some instances (with an extreme
lack of appropriate tree planting and care
techniques), mortality can reach 25% within
the first few months of planting. This reflects
whathasbeen described as ‘greenwasting’: an
environmental initiative that is presented to
the public as meaningful but fails to deliver on
stated goals and promises. It also represents
a‘sunk cost’ — an expenditure that cannot be
recovered, which is no minor consideration
given that the average cost of planting a new
urban tree in the US can range from $500 to
$3,500, with street trees generally at the upper
end of the spectrum owing to expenses asso-
ciated with site preparation in constrained
conditions.

To put this in perspective using a thought
experiment of fairly conservative estimates: if
5,000treesare planted as part ofanurban TPI
at $500 per tree, and roughly half die within15
years, thisamounts to a $2.5-million planting
project with $1.25 million in sunk costs. Addi-
tionally, the sight of dead trees can function
as a kind of blight with potentially negative
effectsonalocal community’s self-image and
wellbeing. Low tree survival alsorisks decreas-
ing publicsupportfor related initiativesin the
future, all of which raises some reasonable
questions: would we accept thislevel of failure
for hard (‘gray’) infrastructure? Is the intent of
TPIsto achieve ambitious planting goals, or is
itto cultivate thrivingandlong-surviving trees
with and for communities?

With this in mind — and building on the
pointImade earlier about the need for greater
community engagement —my colleagues and
lin a recent paper" have proposed roughly
even allocation of resources across all three
phases of anurban TPI: one-third for preplant-
ing community engagement and planning;
one-thirdfor site preparation, tree purchasing
and planting; and one-third for postplanting
maintenance (especially watering), monitor-
ing and sustained engagement (Fig. 1). Thisis
adeparture from business as usual, as TPIs in
the USA have tended to allocate roughly 70%
of funds for tree purchasing and installation,
and about 10% for maintenance'®.

In addition to the above, it is important to
approach urban greening as involving place-
specific practices thatrespondto thelocal con-
textof agiven city, neighborhood andsite. This
is especially important as greening — and TPIs

nature cities


http://www.nature.com/natcities
https://nbsi.eu/why-we-should-care-about-greenwasting-just-as-much-as-greenwashing/

Q&A

inparticular —becomeincreasingly globalized
withnormsrelated to percentage of urbantree
cover, tree species selection, and tree manage-
ment practices. Cities around the world have
substantial differences in urban form (which
informs ‘plantable’ space), distinct cultural
traditions related to tree species selection and
management, and arange of governance norms.
Inthe USA, for example, volunteerism and resi-
dentengagement figures prominentlyinurban
forestry practice and associated scholarship,
but this might not be ascommonin other coun-
tries. Likewise, heavy pruning of street trees
— which requires considerable investment in
equipment and staff, and reflects a particular
aestheticlandscape norm—iscommonin Euro-
pean cities and less soin North America.

There are also site-specific and regional
considerations. Private yards represent sub-
stantial plantable space but require different
landscape designs and approaches fromthose
suited to public spaces. Not all types of desir-
able urban green space (such as vegetable
gardens, open lawns for public gathering and
playing, and scenic views) align with extensive
tree cover. And althoughurbantrees offer con-
siderable potential for cooling and improved
thermal comfort (which are critical issues in
an urbanizing and warming world), regional
context is an important consideration. This
includes risks and tradeoffs: in cities that are
proneto hurricanesorice storms, itiscritical
to select species that can withstand strong
winds and to plant large species away from
utilities. In arid and semi-arid climates, TPIs
must contend with trade-offs related to local
water conservation and wildfire, while also
considering nonvegetative cooling strate-
gies such as shade structures, increasing the
albedo of paved surfaces and roofs, and pas-
sive cooling architecture. Broadly speaking,
thermal comfort goals may be best achieved
by strategically planting in places frequented
by people, such as street corridors, transit
stops, schoolyards, public plazas and neigh-
borhood parks®.

An additional place-based consideration
is species composition. Although the diver-
sity of tree species is important for pest and
disease resistance and wildlife habitat, trees
are also essential elements of urban design
that give form and identity to spaces, and in
so doing create places that have local mean-
ing and cultural significance. As such, goals
related to species diversity are perhaps best
achieved at the municipal scale, and not within
asingleblock or street. Thereisalsoagrowing
body of scholarship onselecting trees for low-
allergenic pollen (and associated respiratory

Installation

Pre-planting
¥

Fig.1|Examples of resource allocation across the three phases of an urban tree-planting initiative.
Leftimage, in Los Angeles, California (photograph courtesy of Carlos Campero); middle image, in Palo Alto,
California (photograph courtesy of Jean-Paul Renaud); rightimage, in Worcester, Massachusetts (photograph

courtesy of Lara A.Roman).

complications), although this does not yet
seem to be a prominent consideration in
practice.

Thanks for sharing these insights. Do you
have any concluding thoughts?

Inbothmy teaching and scholarship, I encoun-
ter asomewhat misguided understanding of
urban trees, flora and green spaces as ‘natu-
ral’ settings that will automatically take care
of themselves. This echoes the idea of self-
regulating or self-sustaining systems in clas-
sical ecology in wildland settings. Butinurban
landscapes, many —and perhaps most — trees
aredeeply embeddedin humanlabor and cul-
ture. From plant breeding and propagation to
nursery care and growing; to species selection
and plantinglocation; tosite preparation and
transplanting; to watering and pruning; and,
ultimately, to removal and disposal, urban
trees are as much a cultural as a natural arti-
fact. In other words, the ontology of urban
trees and florais different from counterparts
in nonurban settings.

This is an important consideration when
pursuing adaptation or rewilding of aban-
doned lands in so-called shrinking or legacy
cities — urban areas that have experienced
substantial population loss and land vacancy
due to economic decline. To avoid further
neighborhood decline, it is especially impor-
tantin these areas that greeninginterventions
incorporate cues to care”: landscape design
elements and management practices that
signal human presence, intentionality, and
upkeep, such as edges demarcated by rocks or
mowing, signage, and removal of fallen trees
or limbs. The cleaning-and-greening program
in Philadelphia, Pennsylvania, isanoteworthy

precedent. More broadly, thoughtfully
designed green spaces that are actively stew-
arded through investment of local resources
are essential elements of sustainable urban
landscapes.

Frequent collaborators and I are also con-
cerned about a narrative that frames green-
ing as a panacea and, in so doing, deflects
attention from underlying problems such as
decarbonizing the industrial economy upon
which modern cities are built. Approaching
urban greening as a straightforward solu-
tion also risks diverting attention from other
important urban planning and design strate-
gies. For example, vegetation and associated
green infrastructure initiatives can clearly
help to manage urban stormwater; but many
citieshave traditional gray infrastructure sys-
tems that are over a century old and in need
of upgrading, and future plans to manage
projected flooding, sea-level rise and storm
surges will require multipronged efforts in
whichgreeninfrastructure isbut one element.
Likewise, plans to reduce illness and death
during extreme heat events — described as
silentkillers because they take more lives than
all other natural disasters combined — must
include both environmental cooling strategies
aswellasrobust emergency response plansto
support the most vulnerable people.

Thisraises abroader concern; namely, that
urban greening risks perpetuating a kind of
environmental determinism (the idea that
environmental interventions alone can solve
complex problems). Yet, cities are foremost
socioecological systems built by and for
humans?’; this means that people’s lived
experience of urbanlandscapes, the processes
by which places are planned and designed,
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and the disciplines with associated expertise
(including human health and wellbeing) must
be foregrounded in urban greening research
and practice.

Taking a broad historical perspective, the
above is especially important when we con-
sider that our transition from a rural to urban
species — notwithstanding the emergence of
urban settlements following the Agricultural
Revolution several thousand years ago — has
occurred mostly over the past 200 years. This
ismerely seven to ten generations, which rep-
resents anotable breakin the longue durée of
human evolution and raises important ques-
tions and opportunities to reconsider how
we plan and design our principal habitat: the
urban landscapes and buildings in which the
vast majority of people will soonlive, work and
play. Urban greening can play a critical part
in how we conceive, and build, these places.
Withthatsaid, itisimportanttoreinforce that

urban greening itself is not the goal; rather, it
isameanstowardsthe greater goal of creating
morelivable, equitable and sustainable cities".

In closing, I thank A. Borg, L. K. Campbell,
T.Lim and L. Roman for providing valuable
insights, and the many scholars and practi-
tioners who have informed my thinking on
urbangreening.

Theodore S. Eisenman was interviewed by
Allison B. Laskey
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