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Cities should respond to the biodiversity extinction crisis
Cathy Oke 1,2,3✉, Sarah A. Bekessy4, Niki Frantzeskaki5, Judy Bush 6, James A. Fitzsimons 7,8, Georgia E. Garrard4, Maree Grenfell9,
Lee Harrison3, Martin Hartigan7,9, David Callow3, Bernie Cotter2 and Steve Gawler2

Cities globally are greening their urban fabric, but to contribute positively to the biodiversity extinction crisis, local governments
must explicitly target actions for biodiversity. We apply the Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services (IPBES) framework — nature for nature, society and culture — to elevate local governments’ efforts in the lead
up to the 2021 UN Biodiversity Conference. The UN’s Vision of Living in Harmony with Nature can only be realised if cities are
recognised and resourced for their roles in biodiversity protection — for nature, for society and for culture.
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INTRODUCTION
Following the release of the Global Assessment Report on
Biodiversity by the Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES)1, awareness of the
biodiversity extinction crisis has heightened, catalysing calls for
cities and nations to respond. Mass global protests, including
youth climate strikes and Extinction Rebellion, and crises such as
the Australian bushfires are increasingly engaging local and sub-
national governments with these issues. In responses to date,
more than 1700 jurisdictions from around the world have declared
a climate emergency, many linking their actions on climate
change to biodiversity.
The 15th meeting of the Conference of the Parties to the

Convention on Biological Diversity (CBD COP 15), with a theme of
‘Ecological Civilization: Building a Shared Future for All Life on
Earth’, will be held in Kunming, China in 2021. At this gathering,
the Post-2020 Global Biodiversity Framework to safeguard nature
and its contributions to human well-being will be determined by
national governments. This is a vital opportunity to address the
extinction crisis alongside the climate emergency, as well as
embedding cities’ previous and ongoing roles in these global
efforts for nature restoration. ‘Nature’ is understood here as
biodiversity (species, habitats and ecosystems) that is native to the
region, consistent with the CBD and IPBES. Although non-native
species, which are common in cities, can provide important
ecosystem services and other benefits, native species (including
threatened species) are typically more diverse and abundant in
native habitats2.
Nature-based solutions are systemic solutions that employ

nature’s ability to regulate, restore, and regenerate resources.
There is increasing evidence of the efficacy of nature-based
solutions for addressing complex urban challenges such as
urbanisation and climate change3. Accordingly, cities are increas-
ingly investing in a broad array of nature-based solutions as
adaptation and mitigation measures. Recently, the city of
Rotterdam announced an investment of €233 million in a Green
Metamorphosis — a city-wide regeneration program for public
squares and open spaces towards a diverse network of nature-
based solutions that will replace impermeable surfaces,

contributing to biodiversity and civic amenity4. The CitiesWithNa-
ture platform (https://citieswithnature.org/) hosts cities with
dedicated strategies on biodiversity and nature-based solutions
to share knowledge and create a global community of pioneering
local and subnational governments. For example, the cities of
Montreal and Melbourne have incorporated biodiversity actions
into strategic plans. The city of Edmonton has an extensive
network of biodiversity corridors across the city and its periphery.
Yet, while these mounting actions show a shift towards
biodiversity action at the local scale, for cities to effectively
respond to the extinction crisis, nature-based solutions need to
explicitly address and deliver on biodiversity conservation.
Our perspective paper aims to provide strategic direction for

addressing the extinction crisis in cities to urban planners,
designers, policy makers and researchers. We utilise the IPBES
conceptual framework5 that positions three dimensions of nature
— ‘nature for nature’, ‘nature for society’ and ‘nature for culture’
— to propose a suite of opportunities for effective nature-based
solutions to benefit biodiversity. In the following sections, we
discuss how urban nature addresses these dimensions and
identify priorities for action. We argue that cities’ roles in
responding to the extinction crisis should be explicitly acknowl-
edged and coordinated, and targeted actions identified to amplify
their effectiveness locally and globally. We propose solutions that
could form the foundations for a bolder progressive agenda for
discussion at the CBD COP 15.

NATURE FOR NATURE
The IPBES framework recognises nature’s intrinsic value, ‘nature
for nature’5. Cities around the world host numerous species and
ecological communities6, and can be hotspots for threatened
species7, yet urbanisation processes continue to threaten biodi-
versity. Cities are particularly important for some species as they
can provide stable, year-round resources due to plant selection
and watering regimes8. Research is identifying important links
between people’s everyday experiences of nature, their connect-
edness with nature and their commitment to pro-biodiversity
practices9. Priorities for nature for nature actions should include:
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Recognise and implement city-level obligations and
responsibilities to biodiversity
With 193 Parties, the CBD has near-universal participation among
countries. Cities, and the governments that govern them, have
important roles in ensuring obligations of the Convention are met
within the footprint of urban areas, as recognised at COP10: Plan of
Action on Subnational Governments, Cities and Other Local
Authorities for Biodiversity (UNEP/CBD/COP/DEC/10/22). It is critical
that the CBD continues to engage with city-focused efforts such as
the Singapore Cities Biodiversity Index and the Edinburgh Process
for Subnational and Local Governments on the development of the
Post 2020 global biodiversity framework10. It is important that CBD
and cities explicitly acknowledge these roles and responsibilities
when valuing nature and incorporating ‘nature-for-nature’ principles
in strategies, planning and implementation.

Guide biodiversity objectives in urban planning using systematic
approaches
A major obstacle to achieving ‘nature for nature’ is a lack of
systematic approaches to setting objectives, identifying actions
and implementing plans that contribute to biodiversity. Biodiver-
sity conservation is often an ad hoc co-benefit of other actions,
rather than an explicit strategic priority that is systematically
planned across the whole city. With a few notable exceptions, e.g.
Montreal and Melbourne, most cities have only recently begun
incorporating biodiversity into strategic planning and urban
agendas11. We propose that systematic approaches are needed
to complement and re-formulate decision-making tools. Design-
driven approaches for enriching nature-for-nature functions and
spaces in cities, such as biodiversity-sensitive urban design12, need
to be scaled up.

Promote novel ecosystems as climate solutions in cities
Cities can be hostile environments for native vegetation because
urban environments are typically highly modified. Climate change
amplifies many of these effects, and adds to the planning
complexity, since biodiversity conservation objectives may be
undermined by, or conflict with, objectives such as cooling and
shading13. We propose a shift from relying on historic models for
restoring ecosystems, towards applying nature conservation goals to
novel ecosystems that are adaptive to climate change14. For this, we
need to create mechanisms and communicate ecological designs
that adjust and reconceptualise urban nature for evolving climates.
An example from Melbourne Australia is the addition of native
mistletoes (that provide habitat for insects and birds) to exotic trees
that provide shading and cooling15.

Confront and address human–nature conflicts in cities
The increased contact of people with nature in cities can pose new
challenges for urban administrators. In some situations, urban
biodiversity is viewed as unpleasant, dangerous or destructive16.
We propose an approach to human–biodiversity conflicts that
combines design and communication. Careful design to reduce
potential conflict should examine services and disservices, and
catalogue effective solutions to conflicts, some of which may also
be tied to patterns of inequality17. An open dialogue and learning-
focused approach about the benefits of nature, which also
addresses conflicts and fears of nature, may increase nature
literacy, decrease injustice in cities and manage conflicts.

NATURE FOR SOCIETY
‘Nature for society’ represents the utilitarian values of nature5.
Nature-based solutions including green roofs, wetlands, day-
lighted water bodies, sustainable urban drainage systems and
more, improve climate resilience, air and water quality and reduce

flooding3. In embedding nature-based solutions in programs for
climate resilience, a wide range of other sustainability challenges
need to be addressed, including alleviation of poverty, hunger,
provision of health, education, clean water, economic growth,
sustainable cities and climate action (Sustainable Development
Goals 1,2,3,4,6,8,11,13). Direct economic benefits flow from
employment opportunities and green jobs, and indirect economic
benefits are associated with energy savings and health care cost
reductions. Many of the benefits of urban nature arise from
interaction with structurally complex and biodiverse green space.
For example, emerging evidence suggests that human health and
well-being benefits may be enhanced by incorporating biodiverse
nature in cities18,19. Structural and species diversity can improve
the robustness of nature-based solutions in the face of threats
from extreme weather, and disease and insect predation. In the
face of accelerating urbanisation and climate challenges, nature-
based solutions are increasingly important for resilient cities. In
the current COVID-19 pandemic, urban parks and protected areas
have become a lifeline for physical and mental health20. Priorities
for nature for society actions should include:

Creating resilient landscape systems
For nature-based solutions to effectively deliver ‘nature-for-society’,
they need to function as healthy and resilient ecosystems. We
propose a systems approach to the design of nature-based solutions
that requires their integration within the wider urban infrastructure
systems21. This involves starting with the nature-based solutions as
the systemic ‘seeds’ of solutions in the urban design processes,
rather than as ‘add-ons’ if space and budget allows.

Mainstream resilience principles in the design and management
of nature-based solutions
Urban resilience and climate change actions can be increased
through the inclusion of nature-based solutions13. We propose
that cities mainstream resilience principles as a guiding framework
for designing and maintaining nature-based solutions as urban
climate infrastructure. This requires strengthening the institutional
role of urban resilience teams and the commitment to long-term
targets for climate change.

Adopt experimentation and transdisciplinary research to
strengthen and extend expertise
Testing and evaluating new designs of nature-based solutions
across diverse urban typologies, together with their financing
models and policy mechanisms, is critical. Experiments, including
those that can be ‘safe to fail’22, are vital to creating and trialling
new approaches to nature-based solutions, and to adapting to
changing urban conditions. Experimentation should be based on
co-production across practitioner and academic communities to
ensure relevance, rigour and replicability.

NATURE FOR CULTURE
‘Nature for culture’ acknowledges the importance of people’s
connections with nature, and the benefits of social cohesion,
community connection, educational, and spiritual benefits5,6.
Nature can provide the space in which urban communities
reconnect with ‘place’; establish a sense of belonging that enables
social cohesion, health and well-being23. Different types of
knowledge need to be brought together to co-produce socio-
ecologically robust nature-based solutions. ‘Nature for culture’
acknowledges the importance of diverse knowledges, including
First Nations and Traditional Owners24. Including diverse voices
means that people and communities across different sectors,
locations and demographics are invited and facilitated to
contribute. This encourages the voices less heard, and less
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represented to ensure a just nature for culture. Priorities for nature
for culture actions should include:

Co-produce knowledge with Indigenous peoples for bringing
nature in cities
Indigenous knowledge differs from western scientific knowledge
systems with different time horizons, axiology, complexity and
conceptualisations. Prioritising and documenting Indigenous
practices supports learning-focused urban experiments with
Indigenous communities and may encourage increased steward-
ship and nature appreciation. Working in partnership with
Traditional Owners and Indigenous knowledge systems requires
cultural sensitivity and ability to respectfully generate actionable
knowledge for planning cities with nature.

Use place-based nature to foster inclusivity in multicultural cities
Cultural meanings and narratives of nature are part of strategic visions
and policy objectives, as well as of education and communication
programs. We propose culture to be the medium to bridge, connect,
empower and represent diversity. This allows for nature to be a
catalyst for inclusivity in multicultural cities. This can be realised by
representing cultural meanings of nature in city festivals, ceremonies
and educational programs for ecosystem literacy25.

Reconnect people with nature in cities through citizen science and
engagement programs
Urban systems and lifestyles often lead to a sense of disconnection
from nature9. This sense of nature disconnection may be reinforced
by limited access to nearby nature in parks and gardens, and
increasing time spent indoors, at work, or commuting to and from
work. Citizen science can be a way to examine nature’s place in
cities, as can other engagement programs such as Wildlife Garden-
ing26 and place-based environmental education27.

CONCLUSIONS
Cities will play an increasingly significant role in global biodiversity
conservation, as stewards of substantial biodiversity values and as
sites for engaging the majority of the world’s population in
conservation issues. Cities can often be fragmented in jurisdiction
and governance, but strategically planning for and restoring
nature across the entire city extent can increase the benefits to
nature and people in urban landscapes28. Provision of adequate
funding and skills for both establishing and maintaining nature-
based solutions is required. Ensuring cities have access to the
necessary ecological and landscape skills is key (particularly as
many urban systems are ‘novel’ ecosystems), but so too is the
social licence to be courageous about targeted, concerted action.
City leaders must meet this urgency with prioritised and

budgeted action, with the added challenge of addressing the
complexity of nature itself. Solutions can be found in improving
the design of nature-based solutions to address the multiple
dimensions of nature for nature, society and culture’, with
stewardship of urban nature translating into citizens assuming
the role of custodians for biodiversity.
The 15th Conference of the Parties to the Convention for Biological

Diversity in 2021 presents a crucial opportunity — and imperative —
to strengthen and embed cities’ roles in biodiversity conservation. We
have identified priorities for action: to bolster nature for nature, to
strengthen nature for society and to integrate nature for culture.
A transformational approach to urban nature futures, that

responds to the extinction and climate change crises, should seek
to maximise the achievement of all three dimensions. This
requires an organisational shift to reduce professional and political
obstacles and to align local objectives more closely with national
and international goals. Documentation of cities’ efforts in

research and practice will be needed, noting that evidence-
based local and international policy should be developed through
universities, practitioners and Traditional Owners sharing knowl-
edge across contexts, continents and disciplines. This creates
opportunities for diverse urban nature-voices to co-create the case
for biodiversity, and can be supported through the many existing
local networks, as well as the global city networks and platforms,
such as CitiesWithNature. At COP 15, CBD Parties should extend
the Plan of Action on Subnational Governments, Cities and Other
Local Authorities for Biodiversity from 2021 to 2030 and beyond,
and the Global Biodiversity Summit of Local and Subnational
Governments28 would do well to be highlighted at COP 15. Cities
have a responsibility to act urgently to achieve this vision, and
should be recognised and resourced for the role they need to play
in biodiversity protection — for nature, for society and for culture.
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