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Abstract: Despite repeated calls to action, proposals for urban conservation are often met with surprise
or scepticism. There remains a pervasive narrative in policy, practice, and the public psyche that urban
environments, although useful for engaging people with nature or providing ecosystem services, are of little
conservation value. We argue that the tendency to overlook the conservation value of urban environments
stems from misconceptions about the ability of native species to persist within cities and towns and that
this, in turn, binders effective conservation action. However, recent scientific evidence shows that these as-
sumptions do not always bold. Although it is generally true that increasing the size, quality, and connectivity
of habitat patches will improve the probability that a species can persist, the inverse is not that small,
degraded, or fragmented babitats found in urban environments are wortbless. In light of these findings we
propose updated messages that guide and inspire researchers, practitioners, and decision makers to undertake
conservation action in urban environments: consider small spaces, recognize unconventional habitats, test
creative solutions, and use science to minimize the impacts of future urban development.
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Correccion de Ideas Erroneas para Inspirar Acciones de Conservacion en Ambientes Urbanos

Resumen: A pesar de las repetidas llamadas a actuar, las propuestas para la conservacion urbana con
Jfrecuencia se enfrentan a reacciones de sorpresa o escepticismo. Todavia existe una narrativa penetrante en
la politica, la prdctica y el psique del piiblico que dicta que los ambientes urbanos, aunque sean titiles para
comprometer a las personas con la naturaleza o para proporcionar servicios ambientales, tienen poco valor
para la conservacion. Argumentamos que la tendencia de pasar por alto el valor para la conservacion de
los ambientes urbanos surge de las ideas erroneas sobre la habilidad que tienen las especies nativas para
persistir dentro de ciudades y pueblos y que esto, en cambio, impide la accion efectiva de la conservacion. A
Dpesar de esto, la evidencia cientifica reciente muestra que estas suposiciones no siempre se sostienen. Aunque
casi siempre es verdad que incrementar el tamarvio, la calidad y la conectividad de los fragmentos de bdbitat
mejorard la probabilidad de que una especie pueda persistir, lo contrario, que los bdbitats fragmentados,
degradados y pequerios que se encuentran en los ambientes urbanos son intitiles, no lo es. A la luz de estos
ballazgos proponemos mensajes actualizados que guien e inspiren a los investigadores, practicantes y a los
tomadores de decisiones a emprender acciones de conservacion en ambientes urbanos: considerar espacios
pequerios, reconocer hdbitats poco convencionales, probar con soluciones creativas, y utilizar la ciencia para
minimizar los impactos de desarrollos urbanos futuros.
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Introduction

The value of urban environments for the conservation
of native species can be surprisingly contentious. Recent
global analyses indicate urban areas are expanding and
are a major cause of biodiversity loss (Seto et al. 2012;
Aronson et al. 2014). Urban areas encompass a wide
range of ecosystems, include regions of high native biodi-
versity, and are inhabited by rare and threatened species
(Schwartz et al. 2002; Rebelo et al. 2011; Kantsa et al.
2013; Ives et al. 2016). Given that urban areas are ex-
panding and these areas contain important native species,
it follows that protecting and promoting biodiversity in
such areas should be critical. Yet in practice, progress
is slow and uneven. Despite repeated calls to action
in the scientific literature (e.g., Miller & Hobbs 2002;
Rosenzweig 2003; Dunn et al. 2006), suggestions for ur-
ban biodiversity conservation are still met with surprise,
doubt, or scepticism (Semlitsch & Bodie 1998; Sander-
son & Huron 2011; Salomon Cavin 2013). It seems there
remains a pervasive narrative in policy, practice, and the
public psyche that urban environments, while useful for
engaging people with nature or providing ecosystem ser-
vices, are of little conservation value. We argue that this
tendency to undervalue urban environments stems from
misconceptions about the ability of native species to per-
sist within cities and towns. Common assumptions are
that the urban environment is not suitable for conserva-
tion in the long term due to the quantity and of remnant
habitat, an inevitable extinction debt, and unmanageable
impacts from human activity. These threats are real and
the concerns legitimate, but they do not preclude mean-
ingful conservation. We examined how these miscon-
ceptions are increasingly at odds with the findings of
recent urban biodiversity research and propose updated
narratives to inspire and guide conservation action.

Misconceptions Underpinning Negative Views of
Urban Conservation

Most conservation strategies and policies place a pre-
mium on large, high-quality, well-connected patches of
remnant vegetation with a low prevalence of threats.
However, such patches are rare in the urban realm and
this invites the view that urban environments are inher-
ently worse for conservation. The small, heavily modified
habitats so common to urban environments are rarely
protected by policy, vulnerable to death by 1000 cuts
(Tulloch et al. 2016), and often considered expendable
(Semlitsch & Bodie 1998). In other cases, urban areas are
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overlooked altogether. For example, it is not unusual for
large-scale conservation prioritization or planning exer-
cises to exclude urban areas from consideration or assign
them a low conservation value a priori (Moilanen et al.
2005). Policy makers, land managers, and conservation
practitioners are, thus, reluctant to invest limited conser-
vation dollars and effort in an area deemed to be of high
risk, low value, and with a low probability of success
(Miller & Hobbs 2002; Sanderson & Huron 2011; Olive
2014). But are these assumptions about urban environ-
ments supported by current research?

Although it is generally true that increasing the size,
quality, and connectivity of habitat patches will improve
the probability that a species can persist, the inverse
is not that small, degraded, or fragmented habitats are
worthless. Prugh et al.’s (2008) meta-analytic study of
>1,000 bird, mammal, reptile, amphibian, and inverte-
brate population networks on 6 continents demonstrated
that patch area and isolation are surprisingly poor predic-
tors of occupancy for most species. Further, a recent
review found little evidence to support the notion that
habitat fragmentation per se has a negative impact on
biodiversity (Fahrig 2017). The role of the intervening
matrix in providing resources and facilitating movement
is now well recognized, to the point that it can no longer
simply be referred to as nonhabitat (Franklin & Linden-
mayer 2009; Driscoll et al. 2013).

Turning to organisms themselves, we note that the
life-history traits of a species, such as reproductive re-
quirements, generation time, and mobility, can play a
large role in determining the likelihood of persistence
in urban environments. For example, large patches of
habitat may not be required to support the persistence of
small plants with limited dispersal ability (McCarthy et al.
20006). Other factors such as adaptedness and adaptive
potential (i.e., phenotypic or behavioral plasticity) also
influence the capacity of organisms to exploit and sur-
vive in urban environments (McDonnell & Hahs 2015).
These research insights do not support the lost cause
narrative so frequently applied to urban environments.
The mismatch between common understanding (among
researchers and practitioners) and recent scientific evi-
dence (e.g., Norton et al. 2016) suggests the need for
revised messages to guide conservation action in cities.
We devised 4 key messages to correct common miscon-
ceptions that limit urban conservation action, identified
examples from the growing body of research on urban
biodiversity, and considered how policy and practice
could be updated to make these actions more effec-
tive. In short, urban conservation must consider small
spaces, recognize unconventional habitats, test creative
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solutions, and use science to minimize the impacts of
future urban development.

Messages to Inspire Urban Conservation

Valuing Small Urban Spaces

Small urban spaces can support and sustain populations
of native species. Even very small landscape elements,
such as solitary trees (Stagoll et al. 2012) or ponds
(Calhoun et al. 2014; Hill & Wood 2014), provide critical
habitat resources. Many species can inhabit small patches
in altered landscapes by adjusting their home range and
behaviors or by taking advantage of resources that lie
beyond the patch within the urban matrix (Shochat 2004;
Wright et al. 2012). In some cases, small urban habitats
support comparable populations and species diversity
to nonurban areas, are critical to the persistence of local
populations, and enhance regional diversity. For exam-
ple, a comprehensive analysis of 80 ponds in Switzerland
not only found little evidence for taxon-specific species-
area relationships, but the number of species in a set
of small ponds was greater than a single large pond of
comparable total area (Fig. 1a) (Oertli et al. 2002). Sim-
ilarly, an assessment of a network of urban grasslands in
Australia showed that small grasslands contained unique
species not found in larger reserves and thus contributed
to the overall biodiversity of the landscape (Kendal
et al. 2017). The potential for cumulative biodiversity
gains to be made through the management of multiple
small urban spaces may also better attract conservation
initiatives led by local government or community groups
with limited resources. Protecting and enhancing small
landscape elements in urban environments through
appropriate policy and decision making is therefore
critical to maintain native biodiversity in cities and towns.

Recognizing Unconventional Habitats

Urban areas abound with unconventional habitats: areas
originally created for human use that can provide im-
portant habitat or resources for native biodiversity. The
potential for unconventional habitats is wonderfully di-
verse, ranging from large spaces such as brownfields, golf
courses, and cemeteries (Colding & Folke 2009; Threlfall
et al. 2015; Gilchrist et al. 2016; Gallo et al. 2017) to
smaller pockets such as roadsides or cavities within build-
ings and infrastructure (Fig. 1b & 1¢) (Ray & George 2009;
Maclagan et al. 2018). For example, wetlands constructed
to trap sediments and treat stormwater before it enters
creeks and rivers are readily inhabited by a variety of na-
tive species (Hassall & Anderson 2015). Similarly, public
and private gardens often provide novel resources that
might not otherwise exist in the urban landscape (Davies
et al. 2009; Schlaepfer et al. 2011; Chalker-Scott 2015).

For example, 2 endangered butterfly species (genus Eu-
maeus) persist in urban areas of Mexico and the United
States because their favored cycad host plant is a popular
ornamental species in urban gardens, parks, and road-
sides (Ramirez-Restrepo et al. 2017), while the number
and diversity of urban street trees has contributed to large
range extensions of the nationally vulnerable grey-headed
flying fox (Pteropus poliocephalus) in several Australian
cities (Williams et al. 2006). In Singapore, smooth-coated
otters (Lutrogale perspicillata) have reestablished resi-
dent populations along the urban coastline after a 30-
year absence (Fig. 1d) (Theng & Sivasothi 2016). Man-
aging native biodiversity in unconventional habitats will
depend on developing strong partnerships and collabo-
rations with a range of stakeholders, along with careful
evaluation of the species use of, and survival in, these
spaces to ensure that they are beneficial in the long
term and do not function as ecological traps (Schlaepfer
et al. 2002). Ultimately though, managers in urban envi-
ronments can achieve conservation gains in spaces that
might otherwise be ignored by considering how a wider
variety of spaces and land uses can benefit biodiversity.

Developing Creative Actions

There is a growing need to intentionally create conditions
for nature to thrive in urban environments (Rosenzweig
2003; Sanderson & Huron 2011). This includes actions to
minimize human-wildlife conflict, reduce mortality rates,
or provide resources that might otherwise be lacking in
urban areas (e.g., feeding or nesting sites). Changing the
type of street lighting, for example, can reduce the im-
pact of artificial light on nocturnal species (Lewanzik &
Voigt 2017), novel collars can reduce predation of urban
wildlife by domestic cats (Calver et al. 2007), and artifi-
cial cavities can provide suitable nesting sites for wildlife
(Bender et al. 2016; Griffiths et al. 2018). Artificial struc-
tures, such as wildlife bridges and tunnels, can also be
used to overcome barriers to movement created by urban
infrastructure (Fig. le). Rope bridges installed as part
of the Urban Monkeys Program in southern Brazil pro-
vided safe passage for brown howler monkeys (Alouatta
guariba clamitans), porcupine (Spiggurus villosus), and
white-eared opossum (Didelpbis albiventris) across ur-
ban roads (Teixeira et al. 2013). More recently, conser-
vation scientists have advocated for bolder initiatives in
urban environments, such as creating habitats on built
infrastructure (Fig. 1) (Williams et al. 2014), recogniz-
ing the value of novel ecosystems (Hobbs et al. 2009;
Kowarik 2011), and restoring species through reintro-
duction and translocation (Watson & Watson 2015). If
creative actions are to become routine management prac-
tice, they must be accompanied by a thorough and coordi-
nated evaluation of their effectiveness. Studies that take
an experimental approach to evaluating new methods
(e.g., Lewanzik & Voigt 2017; Griffiths et al. 2018; Soanes
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et al. 2018) will help build an evidence base for urban
conservation that can guide managers and practitioners
to apply creative practices that promote biodiversity in
cities and towns.

Minimizing Future Impacts

In rethinking urban conservation, one must also have
future urban development squarely in sight. Urbanization
is accelerating through expansion (Jim 2004; Seto et al.
2011) and densification (Haaland & van den Bosch 2015;
Hedblom et al. 2017); the majority of urban growth is
predicted to occur in biodiversity hotspots in Asia and
Africa (Seto et al. 2012; Schneider et al. 2015; UN DESA
2018). This will place increasing pressure on natural envi-
ronments, including direct impacts in situ such as habitat
loss, fragmentation, and degradation, as well as indirect
impacts that can propagate a city’s ecological footprint
far beyond the immediate area of development (Rees &
Wackernagel 1996). Although minimizing the ecological
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Figure 1. Important
components of urban
conservation from top left
to bottom right: (a) small
areas that provide babitat,
pond in Geneva,
Switzerland, (b) a
benevolent matrix, road
verge with common
dandelion and a butterfly
in Melbourne, Australia; (c)
novel nesting structures,
bats roosting under a
motorway in Sydney,
Australia; (d) bighly
modified babitats,
smooth-coated otters
reestablished along an
urban coastline in
Singapore; (e) creative
solutions, road-crossing
structures to improve
connectivity for primates in
urban Brazil; and (f) novel
landscapes, green roof with
an insect hotel.

footprint of cities requires sustainability innovations be-
yond the scope of this paper, we point to existing scien-
tific evidence and tools that can be used to build urban
environments with improved outcomes for biodiversity.
At the landscape scale, systematic conservation planning
can be used to plan new cities or suburbs that maximize
development objectives while avoiding areas critical for
biodiversity. This approach explicitly quantifies and maps
the relative biodiversity value of different areas across the
landscape (e.g., based on modeled habitat quality for tar-
get species or expert opinion) to help stakeholders visual-
ize, understand, and deliberate the merits of multiple ur-
ban development options. Bekessy et al. (2012) showed
how systematic planning methods can aid the community
and decision makers in making informed and intelligent
trade-offs, such as designating development zones in ar-
eas of lower biodiversity value in western Melbourne
(Australia), while Ground et al. (2016) illustrated the
value of urban and peri-urban conservation planning for
the conservation of grassland ecosystems in the rapidly
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urbanizing eThekwini Municipal Area of South Africa.
Analyses that take approaches that address the entirety of
a landscape will be particularly useful for comparing oft-
debated development alternatives, such as sharing versus
sparing (Lin & Fuller 2013) or sprawl versus densification
(Rebelo et al. 2011), as well as the likely outcomes of sus-
tainable development initiatives (Giineralp et al. 2017).
Considering the site-level scale (i.e., 10s to 1000s of m?),
evidence-based urban design principles can help develop
neighborhoods that are more sensitive to biodiversity
(Milder 2007; Hostetler & Drake 2009; Marshall 2013;
Ikin et al. 2015; Garrard et al. 2017). These synthesize
the growing body of urban ecological research to show
how protecting and increasing habitat, facilitating dis-
persal and ecological processes, minimizing threats, and
promoting positive human-nature interactions can all be
achieved in urban developments. Garrard et al. (2017)
proposed the framework of “biodiversity sensitive urban
design” to guide the implementation of these principles
during the design, construction, and postconstruction
phases of development. A key advantage of this approach
is the emphasis on ensuring the persistence of biodiver-
sity within urban settings, in contrast to offsetting (Chee
2015), which is unlikely to provide fair and adequate com-
pensation for urbanization impacts (Coker et al. 2018).
Regardless of scale, achieving better biodiversity out-
comes in future urban developments will depend on for-
ward planning and collaborative partnerships among the
community, government, ecologists, planners, engineers,
and architects to develop co-created solutions.

Urban Conservation as an Opportunity Waiting

“The problems of urban conservation are not insurmount-
able, but success requires a careful start” (Dearborn &
Kark 2010). Conserving native biodiversity is both impor-
tant and achievable in cities and towns. There is mount-
ing evidence that the public support the conservation
of urban biodiversity (Chen & Jim 2010; Olive 2014), in-
cluding the importance of interactions with charismatic
species (Savard et al. 2000; Stokes et al. 2010) and the
cultural significance of urban nature (Cocks & Dold 2006;
MSDI 2015). The presence of biodiversity in cities also
benefits people, improving human health and well-being
through connection to nature (Fuller et al. 2007; Shana-
han et al. 2015). Community engagement can also boost
biodiversity conservation: the urban community was in-
strumental in documenting the return of smooth-coated
otters to Singapore (Theng & Sivasothi 2016) and the
installation and monitoring of rope bridges for arboreal
mammals in southern Brazil (Teixeira et al. 2013). How-
ever, long-held perceptions that undervalue urban envi-
ronments undermine opportunities for conservation. The
messages we have highlighted here update the narrative
of urban biodiversity conservation, enabling researchers,

policy makers, planners, and practitioners to act based
on scientific evidence and tools. Although our list is not
exhaustive, tackling current misconceptions represents
a critical step in moving toward effective conservation
action in urban spaces. Recognizing the value of small
spaces and unconventional habitats for native species,
and the potential for creative conservation opportunities,
opens up new avenues for managers in urban environ-
ments and will lead to better conservation outcomes. For
example, researchers in Germany reintroduced grassland
species to urban wasteland lots, taking advantage of these
small, unconventional spaces to create novel ecosystems
that met conservation goals (Fischer et al. 2013). Further,
the experimental approach allowed the researchers to
identify the most successful and cost-effective methods
and provide guidance to land managers. Re-imagining ur-
ban spaces and proposed developments as opportunities
for conservation gains rather than as derelict, modified
habitats helps empower communities and local managers
to take positive actions for biodiversity on a local scale.
In this way, overcoming the misconceptions that con-
strain conservation action for biodiversity in urban envi-
ronments will ultimately benefit both urban biodiversity
and the humans that live in cities.
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