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KEY LESSONS

The four strategies addressed by the project -usually 
worked on as separate units- can be implemented si-

multaneously in a combined and integrated work.
Capacity building is more effective through a “learn-
ing by doing” methodology.
Communication and dissemination of results are 
vital to promoting and understanding a project of 

these characteristics, especially if all levels are consid-
ered: local, regional, and national.

 The implementation of the Communication, Educa-
tion and Public Awareness Program (C.E.P.A., for its 

name in Spanish), proposed by the Convention on Biological 
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Cores

Main corridors 

Core buffer zone

Nodes

Secondary corridors 

Green ring

Urban area

Potential corridors
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Area of watercourse 
in� uence

Glaciers and water bodies

Master Plan for the Mapocho and Maipo riverbanks in the munici-
palities of Peña� or, Talagante, El Monte and Isla de Maipo.
Detailed planning of interventions in the riparian zone of the con-
� uence area of the Mapocho and Maipo rivers in the urban sector, 
leading to its ecological restoration and use for sustainable recre-
ation and environmental education.

Source:
Ministry of Environment and 

U.N. Environment, 2020.

ECOLOGICAL INFRASTRUCTURE PROPOSAL 
IN THE PROJECT’S ECO-LOCAL PLAN AREA
GEF MOUNTAIN 2030
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CHINA
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ture that offers a relationship with ecosystems beyond 
an aesthetic and contemplative purpose. The Govern-
ment of China has implemented an urban development 
plan for the past 40 years, aimed not only at turning the 
city into a center of economic and technological prog-
ress but also at developing policies for environmental 
preservation and the inclusion of nature in human life.

Thanks to these measures, Shenzhen had 1,090 
parks at the end of 2019. Among them, 33 are natural, 152 
are urban, and 905 are community, totaling a coverage of 

park services and green land of 90.87%. Likewise, 41.2% of 
the city’s territory is covered by forest, and its PM2.5 met-
rics place it among the top ten cities with the best air quality 
in the country. (Shenzhen Government Online, 2022). Also 
worth mentioning are the advances and explorations in 

in the river, and landscape renovations through projects to 
improve aquatic environments. In this way, Shenzhen has 

a national forest city, a goal set in 2015 (Qian, 2018).
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of the territory to ensure that natural systems work hand 

tion. Thus, the cities attached to the policy carry out pub-
lic space projects that contribute to retaining, draining, or 

Such is the case in Shenzhen, located in the 
Pearl River Delta, the largest urbanized area in the world. 
In this city, one of the conurbations of the delta, the public 

ter, proposes a new vision of landscaping and architec-

The public space intervention in Qianhai, 

vision of landscaping and architecture that 

The ambition for an ecological transformation of Chi-
nese cities has given rise to a national public policy of 
sponge cities, leading to regional and local proposals. 
This city building strategy is based on the hydric behavior 

Julián Restrepo
TALLER ArchitectsURBAN 
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diation properties, and contributes to the absorption of 
excess rainwater in the city.

 
GUANGMING: NEW PERSPECTIVES 
FOR NEW TRAILS

Another experience the consortium carried out was the 
Guangming2 Forest and Sports Park project. A space 
built in under four years and inaugurated in 2021, dis-
tinguished by a 5 km-long red bridge that connects the 
city’s public space   with the mountainous areas and 
its natural reserve, including areas for recreation and 
sports, and even concerts.

In the first instance, addressing this inter-
vention in public space meant questioning cities’ as-
sembly based on the repetition of European and North 
American models. This work was based on a clear in-
tention to recover the area’s biodiversity, respect the 
farmers who live there, and showcase Shenzhen’s in-
novative character.

logical transformations. An example of this was the 
premise of providing universal access to various demo-
graphics within society, including people with disabil-
ities, older adults, children, etc. Likewise, tree manage-
ment has been an opportunity to bring in new species 
and revitalize the forest, which encouraged the commu-
nity’s relationship with the ecosystem and popularized 
the mountain route.

KEY LESSONS

People’s approach to nature can go beyond a contem-
plative mindset by introducing them to a functional 

among many others.
Regarding the red bridge project, there is a clear op-
portunity to promote sports activities that involve all 

the senses in the forest space, such as meditation, yoga, 
climbing, archery, and tai chi.

Along the same lines, establishing a network of hik-
ing trails, horseback riding, and mountain biking 

has been proposed.
Participation mechanisms should focus on ecolog-

type of project; among them, conservation awareness and 
biodiversity visibility, for example, through signage on the 
bike path about the respective biotope.

Public space design and development can learn from 
natural systems and integrate them. Biomimicry on 

an urban scale can radically change how we conceive our 
environments.

four types of vegetation that characterize the Shenzhen 

The project is innovative to the extent that it recreates 

The interrelation between nature and what is 
urban stands out to the extent that the biotopes overlap 
various functions of the city. The bamboo forest or the 
jungle, for example, generates shaded areas in a region 
characterized as subtropical, which creates spaces for 
appropriation and attracts greater biodiversity. The wet-
land allows continuity with Shenzhen Bay, has bioreme-

Source: 
TALLER Architects, 2020
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The nodal structure of the book 
presents each experience in a self-
contained and independent manner. 
Hence, the reader has a toolbox in 
their hands and, thanks to the de�ned 
labels, can navigate interconnectedly 
throughout the work.

Thematic pillars attributed 
to the case study:

Legend for cartographic 
resources: map title, thematic 

source (when applicable), 
cartographic source and credits.

1  Urban-regional linkages
2  Biodiversity in the built environment

3  Sustainable economy 
4  Governance 

5  New values and mindsets
6  Planning (Enabler)

7  Financing (Enabler)
8  Monitoring (Enabler)

Main author’s data (complete 
information can be found 

in the appendix).

This section summarizes the 
main �ndings and lessons 
learned from the experience 
and presents the most relevant 
points for replication.

Biogeographical information of 
the city or region object of the 
experience: it presents population, 
the extension of the territory and 
altitude. The sources of these 
data are indicated on the legal 
page of the publication.

An illustration that 
contextualizes the 
experience and, 
in other cases, 
summarizes the 
research outcome.

The key concepts 
are developed in the 
glossary (see Appendix).

2

3

4

5
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BIODIVERCITIES: A STRATEGY 
TO DELIVER BIODIVERSITY 
PLEDGES ON THE GROUND
Iván Duque Márquez 
President of the Republic of Colombia
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The race for a nature-positive 
world is on, and cities play 
a vital role in it. In the past 
two years, the COVID-19 
pandemic has challenged 
our assumptions about work, 
transportation, consumption 
habits, and city living at 
large. Many are questioning 
the current urban design and 
structure to provide healthy, 
equitable, and sustainable 
living and reimagine a more 
resilient model for the future. 

Colombia is the world’s most biodi-
verse country per square meter, and 
by 2018 Colombian cities were home 
to more than 76,8% of the national 
population. Considering the national 
undertaking of accelerating sustain-
able and resilient development by 
2030, making cities inclusive, safe, 

and sustainable is a foremost prior-
ity for our country.

In line with the climate and 
biodiversity global commitments, 
the Government of Colombia has 
implemented a nature-positive ap-
proach to urban development in the 
last three years: BiodiverCities (Bio-
diverCiudades). The BiodiverCities 
strategy was initiated in close dia-
logue with City Mayors to tap into 
different opportunities for main-
streaming biodiversity in urban con-
texts—from the Caribbean, the Ande-
an mountains, to the Amazon, and 

We recognize that natural 
capital is the most valuable strategic 
asset for our nation’s development. 
Accordingly, several Colombian cit-

National Government and several 
regional and international organiza-

tions. Including the Inter-American 
Bank (IDB), the World Research In-
stitute (WRI), the Development Bank 
of Latin America and the Caribbean 
(CAF), and UK cooperation in imple-
menting roughly 100 projects that 
aim to bring biodiversity and na-
ture-based solutions to the center of 
the urban agenda. 

Projects range from urban 
renewal of cities based on their riv-
ers, mangrove and saltmarsh res-
toration, construction of botanical 
gardens, bio-diverse parks, eco-tour-
ism, participatory science, air quality 
monitoring, urban tree planting, and 
environmental education.

Engineering this transfor-
mation takes wise leadership and 
visionary foresight above the pres-
sures of the here and now. To this 
end, the Government of Colombia 
has partnered with the Alexander 
von Humboldt Research Institute of 

Biological Resources and the World 
Economic Forum to turn the nation-
al initiative into a global one, with a 

by 2030. This initiative speaks to 
city governments, businesses, and 
citizens worldwide and invites us to 
reimagine urban development with 
nature and people at its core. 

-
ary 2022 on the opportunities of in-
vesting in nature-based solutions in 
cities, the Colombian Government is 
pleased to present this book, which 
introduces the foundations of the 
BiodiverCities vision and offers an 
overview of meaningful practic-
es, tools, and guiding principles to 
advance biodiversity in cities. We 

and the whole urban community to 
navigate through the experiences 
and lessons from Colombia and the 
world on how nature is shaping the 

cities of tomorrow; and how it can 
be a driver of sustainable urban de-
velopment.
I want to express our sincere grati-
tude to all contributors in Colombia 
and beyond for their support in pre-
paring this issue and, most impor-
tantly, for sharing their inspiring 
views on the opportunities of trans-
forming cities into BiodiverCities.
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A GLOBAL NETWORK OF 
BIODIVERCITIES BY 2030 
– WHY AND HOW

Most of us reading this article 
live in a city, as does 57% of 
the world’s population. Drawn 
from our personal experience 
and increasingly supported 
by well-designed long-term 
research, it is recognized that 
frequent interaction with 
biodiversity is essential for 
our physical, mental, and 
psychological wellbeing. We 
are embedded in nature, and for 
our survival, we must conserve 
biodiversity in areas where we 
live, play, and work – cities.

Healing the urban-rural linkages is 
critical for making progress on glob-
al agendas such as the New Urban 
Agenda, the Sustainable Development 
Goals, and the Global Biodiversity 
Framework, among others. To effec-
tively conserve and restore biodiver-
sity, we need to address the current 

weak ties between urban and rural 
areas by implementing a policy strat-
egy and working to mitigate urban 
sprawls, protect local food systems 
and raise awareness of the social and 
economic cost of biodiversity loss. 
As biodiversity knows no boundar-
ies, its conservation and restoration 
must be carried out by everyone 
through global partnership at all lev-
els. Many areas, widely spread geo-
graphically, face the daily existential 
challenges of biodiversity conserva-
tion and climate change, manifested 

soaring temperatures, etc. Urgent ac-
tion must be taken before we reach 
the tipping point.

WHERE DO WE START?

The Global Commission on Bio-
diverCities by 2030, comprised of 
a committed team of multidisci-

plinary expertise, is a joint initia-
tive of the World Economic Forum 
and the Alexander von Humboldt 
Institute. Championed by the Gov-
ernment of Colombia, it was es-
tablished to inspire, motivate and 
assist city governments, business-
es, and people in cities to thrive in 
harmony with nature by 2030. The 
Commission published a report ti-
tled “BiodiverCities by 2030: Trans-
forming Cities’ Relationship with 
Nature” in January 2022. The Alex-
ander von Humboldt Institute has 
taken one step further by compiling 
this handbook.

WHO CAN WE DRAW 
LESSONS FROM?

Colombia and Singapore are high-
lighted as two countries that have 
success stories to share, despite 
differences in their physical size, 

culture, geographical features, and 
history. Both are firmly committed 
to the biodiversity agenda, as re-
flected in their numerous biodiver-
sity conservation efforts. Medellín 
adopted a local action plan on ur-
ban biodiversity, “Medellín, a city 
of life,” linking biodiversity and hu-
man wellbeing through ecosystem 
services. Singapore evolved from a 
Garden City to a City in a Garden in 
the past 50 years. To counter cur-
rent existential challenges, Sin-
gapore is transforming into a City 
in Nature through nature’s resto-
ration in the city for liveability, sus-
tainability, and wellbeing. This is 
achieved by applying nature-based 
solutions for climate, ecological 
and social resilience.

While the implementation 
details might differ, the key CREATE 
principles to adhere to for biodiversi-
ty conservation are:

The processes of biodiversity con-
servation must be facilitated by key 
enablers, this is:  

1  Active, comprehensive, and 
all-inclusive participation by ev-
eryone. Active involvement by 
youth as they must play a prom-
inent role in helping shape the 
future responsibly.

2  Application of science, technol-
ogy, and digitalization will help 

 

It is imperative for our survival that 
we hasten the momentum to convert 
cities worldwide to become Biodiver-
Cities by 2030 and beyond. We have 
no other choice. Let’s collaborate now 
to make our cities BiodiverCities! 

Lena Chan 
Senior Director, International Biodiversity 
Conservation Division, National Parks Board
Co-Chair, Global Commission on 
BiodiverCities by 2030

Mauricio Rodas Espinel
Visiting Scholar, University of Pennsylvania, USA
Co-Chair, Global Commission on 
BiodiverCities by 2030

 Conserve indigenous 
natural ecosystems 

 Restore, rehabilitate and 
enhance ecosystems

 Ecologically connect 
natural areas

 Apply science and 
technology, especially 
nature-inspired ideas and 
nature-based solutions

 Totally involve everyone

 Evaluate and monitor 
biodiversity efforts 
using tools like the 
Singapore Index on Cities’ 
Biodiversity, IUCN Urban 
Nature Index, etc.
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PREFACE

Ecology, the science of nature’s 
interconnections, teaches 
us that every plant, fungi, 

and bacteria is deeply engaged 
with each other and with 
water, gravity, pressure, wind, 

climate. The Earth is made out 
of interdependences, yet we 
humans have built political, 
physical, and disciplinary 
barriers in an attempt to make 
sense of our complex world. 
This paradox of seeking 
understanding and control while 
upsetting the balance of the 
system has led us to the current 
situation: a compartmentalized 
planet with siloed subsistence 
and survival efforts.

Let’s take cities as a microcosm of 
our planet. Cities are living sys-

tems connected with forests and 
oceans, with mountains and val-
leys. They have intakes, outtakes, 
and dynamic interactions with 
their environment and their funda-
mental parts: nature, the built envi-
ronment, and social systems. Cities 
have grown remarkably in the last 
decades, resulting in more and 
more people living in landscapes 
that are regrettably disjointed from 
nature and mainly dominated by 
asphalt, glass, bricks, and cement. 
Understanding the implications of 
such growth for nature and society 
became one of the Humboldt Insti-
tute’s main objectives in 2012. The 
Institute has since dedicated sub-
stantial efforts to analyzing the 
causes and effects of urbanization 
in a megadiverse country.

For such a purpose, we have 
built networks and alliances with 
local governments, universities, or-

ganizations, and the private sector 
in the last ten years and mobilized 
expert and practical knowledge 
through multi-stakeholder dialogues 
at the global, regional, and nation-
al scales. These partnerships and 
exchanges are represented today in 
twelve ‘urban projects’ that include 
wildlife radio telemetry, ecosystem 
services mapping, urban bioecon-
omy, ecosystem-based adaptation, 
nature-based solutions, and commu-
nity science.

In 2021, the Institute was 
appointed as the leading knowl-
edge partner to implement the Bio-
diverCities initiative, Colombia’s 
strategy to bring nature back to 
fourteen cities nationwide. This op-
portunity has positioned the Insti-
tute as a lead organization in urban 
biodiversity. We embrace this ac-
complishment by recognizing and 
honoring many other institutions 

Hernando García 
General Director
Alexander von Humboldt Biological 
Resources Research Institute

that have laid the groundwork for 
better biodiversity stewardship by 
cities and within cities.

As part of the BiodiverCities 
initiative, we have also consolidated 
a strong partnership with the World 

supporting the development of the 
global ambition of BiodiverCities, 
known today as the BiodiverCities 
by 2030 initiative. The Forum’s Na-
ture Action Agenda has galvanized 
this initiative to greater visibili-
ty and impact through a high-level 

-
telligence systems, and crowdsourc-
ing technologies.

is coming to an end, with crucial 
milestones like the BiodiverCities 
by 2030 Insight Report released in 
January 2022, a report showcasing 
investment opportunities for in-
creasing nature in cities. And so, the 

time has come for the second issue 

2030 book. 
The book in your hand brings 

together knowledge and lessons 
from transformative actions taking 
place in Colombia, Latin America, 
and the world. Each of these experi-
ences from very different contexts 
will provide you with innovative ap-
proaches, multiple options, and in-
spiring opportunities to design, live 
and enjoy cities in harmony with 
nature. Today is the time to rethink 
planetary health from within cities. 
Today is the time for cities to commit 
to planetary sustainability. Let’s wel-
come new urban futures that ignite 
all forms of life. Let’s start transform-
ing the planet with BiodiverCities.



Global urbanization 
represents a genuine social 
and environmental paradox. 
Cities have become the most 
important centers of access 
to services, housing, physical 
infrastructure, and the 
development of knowledge and 
processes of technological and 
social innovation. However, 
cities are also responsible for 
an extensive transformation 
of the natural ecosystems 
on which they are settled, as 
well as biodiversity and their 
capability to provide services 
closely linked to the well-
being of urban dwellers. 

This centrality of cities as hotspots 
of world population growth and de-
mand for better living conditions 
worldwide highlights the urgency 
of understanding how urban areas’ 
economic, social, and ecological 
functions can work together to ben-

society alike. Our transition to new 
growth and sustainable develop-
ment models will inevitably pose se-

rious challenges. Tackling the latter 
by reconciling human and ecologi-

-
cant contribution cities can make to 
a nature-positive world by 2030.

BiodiverCities arise as an 
opportunity for humans to live, 
work and evolve in harmony with 
their environment. This vision is 
an action framework in which cit-
ies can be comprehensively planned 
as truly interconnected living so-
cio-ecological systems that ensure 
ecosystems’ integrity and ability to 
offer human well-being and climate 
resilience. Thus, BiodiverCities rep-
resents a transformative concept of 
city futures that can avoid environ-
mental degradation of ecosystems 
and the negative impacts on natural 
environments and human well-be-
ing. This transformative vision of 
BiodiverCities emphasizes the need 
for change processes based on a new 
approach to policy that goes beyond 
“systems optimization” through top-
down technocratic approaches.

When this book project 
started, we invited all contributors 

What 

are the transformations needed to 
reach BiodiverCities by 2030? With 
this invitation in mind, in August 
2021, over 80 scholars, practitioners, 
leaders, promoters, and visionary 
individuals from 44 cities were 

1 
in which cities can transform and 
move towards sustainability by re-
storing their relationship with na-
ture (see section Transformation). 
This book showcases conceptual 
approaches, case studies, and op-ed 
articles addressing why nature in 
and around cities is crucial to en-
suring planetary health. 

Contributors analyzed ur-
ban natures ranging from Montería 
and Mompox (riverside cities that 
functioned as amphibious lands 
in pre-colonial times) to real estate 
practices in Milan and Villavicen-
cio. Their analysis included a cir-
cular green hotspot in Amsterdam, 
planetary health diets in Quezon 
City and Copenhagen, a pan-Eu-
ropean toolbox to manage blue 
environments, a comprehensive 

of urban trees in Medellín, a food 

security approach based on green 
roofs in Rio de Janeiro, and practical 
applications to advance biodiver-
sity in the public space in the Chi-
nese “sponge-city” of Shenzhen. We 
organized these contents to guide 
readers into understanding why a 
system transformation is needed to 
adopt a nature-positive approach to 
urban development and how it actu-
ally happens.

  In the following pages, we 
propose a set of transformative ac-
tions grouped in six dimensions 
to initiate (and navigate through) 
change toward cities in harmo-
ny with nature by 2030. System 
transformation implies change 
across all those dimensions. The 
book also contains vital messages 
that offer new approaches to pro-
mote change and, hopefully, trigger 
transformative actions. We hope 
these actions speak to and inspire 
subnational governments, national 
authorities, the international com-
munity, business, finance, and so-
ciety in general to imagine the fu-
ture cities we want to live in -and 
make them happen. 

TRANSFORMATIVE ACTIONS

Values, beliefs,  
and worldviews

 Transforming academic disci-
plines, planning instruments, 
and perceptions of cities as a 
threat to biodiversity. Some 
emerging concepts that accom-
pany this change of mentality 
are urban landscape design, re-
naturalization, contributions of 
nature to people, and regenera-
tion (see The Sweet City, London 
Natural Park City, The case of 
Synecoculture).

 Promoting cities as hubs of 
positive interactions between 
ecological, social, and techno-
logical systems. Recognizing 
the role of the built environ-
ment and technology as media-
tors of society-nature relations 
and capitalizing on the oppor-
tunities offered by the interac-
tion between biodiversity, in-
frastructure, and culture that 
converge in urban areas.

 Approaching cities as socio-eco-
logical systems constantly 
shaped by by the interactions be-
tween ecosystems, biodiversity, 
and culture. Current urban plan-
ning paradigms and our general 
perception of cities overlook the 
ecology that governs, determines, 
explains, and makes every city 
possible and the scale on which it 
operates (see Urban Amazon).

Norms and regulations

 Transforming productive sectors 
to harmonize social and econom-
ic demands with the functional 
maintenance of ecosystems and 
biodiversity. Cities demand models 
of multilevel governance, market 

environmental accounting that 
ensure maintaining large-scale 
ecological processes -like water, 
materials, and energy cycles- and 
ecological succession.

 Addressing the human footprint 
that extends beyond cities. We 
need to rethink the metabolic  
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relationships between cities and 
regions; and transform norms 
and regulations that directly ad-
dress the environmental liabilities 
that urban sociotechnical regimes 
such as mobility, water, or electrici-
ty generate on a regional scale.

 Promoting planning process-
es that overcome the dichotomy 
between grey and green infra-
structure. The conservation and 
recovery of green space networks 
in cities must be planned processes 
seeking to harmonize urban devel-
opment goals with societal chal-
lenges that depend on the provision 
of ecosystem services through con-
cepts like Nature-based Solutions 
or urban forests.

 
Information and 
knowledge �ows

 Promoting citizen engagement 
in generating information on 
biodiversity and urban ecosys-
tem services and their use in de-
cision-making. Digital platforms 
such as eBird and iNaturalist can 

stimulate participatory projects 
for monitoring and inventorying 
biodiversity in urban environ-
ments and feeding systems for 
its evaluation and monitoring.

 Supporting platforms help spread 
good ideas and practices in main-
taining and recovering biodi-
versity and ecosystem services 
between cities. Collaboration, 
co-creation, and innovation pro-
cesses can be supported by gener-
ating and exchanging knowledge 
based on positive links between 
governmental and academic sec-
tors and local communities.

 Ensuring that local reports demon-
strate the value of maintaining and 
recovering biodiversity in cities 
concerning the achievement of key 
SDGs at the urban level. We need to 
develop evaluation systems and in-
dicators that can monitor long-term 
interactions between drivers, pres-
sures, states, impacts, and responses 
that describe the relationship be-
tween biodiversity and several hu-
man dimensions.

Resource �ows

 Developing a new urban economy 
based on biodiversity and equi-

Biodiversity is much more than 
the sum of green areas in cities, 
as these zones profoundly impact 
urban economies. The imple-
mentation of circular bioeconomy 
models, nature-based economies, 
and biomimicry will allow cities to 
increase competitiveness and face 
several societal challenges related 
to employment and poverty.

 -
nancial instruments, incen-
tives, and aids to promote the 
incorporation of biodiversity in 
urban planning. Cities seeking 
to increase nature’s contribu-
tions to people’s well-being need 
to develop incentive programs 
and tax schemes that facilitate 
public, private, or joint invest-
ments around the maintenance 
and recovery of ecological and 
social functions of ecosystems 
and biodiversity. 

 Encouraging the creation of 
natural capital funds and 
NbS projects at the municipal 
level. An agency or fund to fi-
nance NbS projects focused on 
nature, biodiversity, and eco-
systemic adaptation to climate 
change in cities could explore 
several direct or indirect forms 
of financing.

Roles and routines

 Embracing the Urban Com-
mons as a critical aspect of a 
BiodiverCity. Urban Commons 
include material resources 
such as parks, community gar-
dens, streets, abandoned build-
ings, and intangible aspects 
such as culture, public ser-
vices, and community bonds 
(see BiodiverCities from the 
Neighborhood).

 Promoting experimental 
spaces implying the creation 
of platforms for new inter-
actions. Such is the case of a 
growing number of Urban Liv-

ing Labs (or Fablabs), Maker-
spaces, and “Transition arenas” 
where stakeholders envision 
transformations.

 Instead of doing more, we need 
to do less. It is important to let 
nature reconquer urban spaces— 

and the “cleanliness” of green 
areas. Instead, city managers 
could try preserving the biomass 
that allows ecological succes-
sion and maintains ecosystem 
services (such as pollination) 
that have a regional impact. 

 
Power relations

 Approaching cities as a space 
for distributed agency. Cities 
are no longer a clean-cut green 
vs. gray system or a human 
against the non-human matrix. 
They are now a socio-ecolog-
ical system where people ex-
periment, connect, share, learn 
and innovate (see BiodiverCities 
from the Neighborhood, London 
National Park City).

 Promoting a shared vision of 
the future city based on prin-
ciples of equity and well-be-
ing. Urban regeneration initia-
tives integrating biodiversity 
and ecosystem services can 
benefit from shared visions of 
the future city and practical 
efforts that pursue collective 
goals. They also benefit from 
community-led networks that 
push for institutional and be-
havioral changes around bio-
diversity conservation values, 
well-being, sufficiency, and 
inclusion.

 Acting decisively to reduce 
social gaps around the dis-
tribution and access to the 
benefits derived from bio-
diversity in cities. Nature’s 
contributions to people (e.g., 
disaster risk reduction or ad-
aptation to climate change) 
must be capitalized equally 
for the entire population, rath-
er than just becoming another 
inequality factor, especially 
for the most vulnerable.

16 17BIODIVERCITIES BY 2030 TRANSFORMING CITIES WITH BIODIVERSITY



INTRO 
DUCTION

EX
PE

RI
M

EN
TA

TI
O

N

O
PI

N
IO

N
 A

RT
IC

LE
S

TR
A

N
SF

O
RM

A
TI

O
N

18 19BIODIVERCITIES BY 2030 TRANSFORMING CITIES WITH BIODIVERSITY



Matias Ramírez
University of Sussex, UK

Andrea Padilla
University of Sussex, UK

UNDERSTANDING 
BIODIVERCITIES 
FROM A 
TRANSFORMATIVE 
CHANGE APPROACH

INTRODUCTION
ARENAS FOR TRANSFORMATION 
OR SYSTEM OPTIMIZATION? 

-
-

BiodiverCities 

-

-

-

-

-

-
-

-
Transformations

socio-technical 
social-ecological systems

-

-

-

-
-

-

directional-
ity, experimentation, and learning. 

-

-

-
-

-

 
-

-
-

-
der 

-

-

-

-

-
 

LATIN AMERICAN HUB

-

-

-

INTRODUCTION   20 21BIODIVERCITIES BY 2030 TRANSFORMING CITIES WITH BIODIVERSITY



-

-

-

-

-

-

UNLOCKING 
SYSTEM 
TRANSFORMATION

WHAT IS A SOCIO-
TECHNICAL SYSTEM?

-

-

-

-

-
-

-
-
-

-
-

-

-

-
-
-

-

-
-

-

-
-

-

-

-

-
-

-

-
-
-

UNDERSTANDING REGIMES, 
NICHES, AND LANDSCAPE

-
-

-

-

-

-

-

-

-

-

-

system optimization 
system transforma-

tion 
-
-
-

-

-
-

-

HUMAN ACTORS

WATER USERS
STATE BODIES

PRIVATE COMPANIES

NON HUMAN ACTORS

MICROORGANISMS
MACROORGANISMS

MINERALS

INFRASTRUCTURE

TREATMENT PLANTS 
PUMPING STATIONS

DRAINAGE NETWORKS

TECHNOLOGY

WATER METERS
LEAKAGE 

DETECTION DEVICES
ICT SYSTEMS

SOCIAL PRACTICES

REDUCE HOUSEHOLD 
CONSUMPTION 

AWARENESS
DEMAND FOR EASY 

WATER ACCESS

MARKET DYNAMICS

SUPPLY COST
PRIVATIZATION

WATER USE 
FORECASTING

POLICIES

PRICING 
MECHANISMS

CONSERVATION 
REGULATIONS

Source: Prepared 
by the authors.

INTRODUCTION   22 23BIODIVERCITIES BY 2030 TRANSFORMING CITIES WITH BIODIVERSITY

Figure 1. Water 
Socio-Technical 
System dimensions.
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Figure 2. Landscape, regime, and niches in the mobility socio-technical system.
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Figure 3. Interlinked dynamics of 
environmental and societal change in  
socio-ecological systems.
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cy instruments and policy pro-
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rewarding 
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-
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Source:  Schot et al. (2019).
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Figure 4. Modes of experimental engagements.
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FROM URBAN 
BIODIVERSITY TO 
BIODIVERCITIES 
RECONCILING 
SOCIETY AND 
NATURE IN CITIES

This chapter narrates the transfor-
mation of the link between society 
and nature in urban spaces. It starts 
historically with recognizing the 
city as a threat to biodiversity and 
moves on to understand the impor-
tance of managing these built en-
vironments for human well-being 
and the close relationship with the 
regional perspective. In this jour-
ney, it becomes evident how the 
primitive views of intrinsic values 
of nature and the notions of man-
agement focused on human threats 
gave way to the consideration that 
the quality of life of urban commu-
nities depends on those spaces that 
contain biodiversity and provide 
ecosystem services. 

With a changing conceptu-
al approach to nature and city, the 
creation of protected areas in urban 
environments, the planning of eco-
logical connectors, and the manage-

-
versity advanced. In parallel, schools 

of urban ecology documented nature 
and urban biodiversity, understand-

-
cies and natural spaces that occur in 
a gradient from the wild and then as 
spaces that emerge from design in 
urban interventions. 

Thus, concepts such as ur-
ban landscape, design and renat-
uralization, co-production of con-
tributions from nature to people, 
governance, and environmental 
justice emerged in urban environ-
ments. BiodiverCity emerges in this 

some of these paradigms, as well 
as an opportunity for reconciliation 
between nature and the city, in the 

THE CITY AND BIODIVERSITY 

The city emerges and grows as a phe-
nomenon of negation of what is natural, 

-

Thus, what is urban has historically 
developed at a conceptual and practical 
level as the opposite and primary threat 
to conserving biodiversity perceived 
as abstract and remote. Today, howev-
er, elements are being sought to build a 
new relationship -which here is called 
conciliation - based on a historical view 
of the concepts and practices that con-
verge in what is urban, especially when, 
amid a global environmental crisis, 
most humans live in cities (United Na-
tions, 2014). 

Conciliation must be un-

the very ideas of nature as well as 
the approaches for its conservation, 
which have been linked to changing 
the concept of biodiversity and its re-
lationship with society (Mace, 2014). 
Thus, there has been a shift from the 
idea of biodiversity being untouch-

valuation in which humans are pre-
sented only as a threat, to a concep-
tion of biodiversity as a source of ben-

part of a system of nature and people 
interacting in a coupled manner. 

Thus, in the growing global 
urbanization, the idea of the biodi-
verse city, as we know it today, has 
taken root. However, the biodiverse 
city is one in which this concept is 
transformed into a melting pot of 
interactions between human beings 
and other living beings in the built 
habitat. The city, in this sense, is not 
unnatural but has a new identity, 
in which the concept of the human 
in nature and nature in the human 
changes in a reciprocal manner. 

Urban biodiversity as a con-
cept is an open and evolving catego-
ry. With this notion, we do not intend 
to describe only the wildlife that is 
distant or adjacent to the city, but the 
wildlife that persists there without 
human agency and, in turn, what hap-
pens there deliberately through man-
agement. In other words, it is a catego-
ry of agency that must be understood 

with a transdisciplinary view that 
deals with several knowledge sys-
tems of knowledge that interact. From 
this basis, a conciliatory concept such 
as BiodiverCity has emerged. 

WHAT IS URBAN AS A THREAT 

The narratives that emerged in the 
modern idea of conservation in the 
mid-20th century led to the adop-
tion of the Convention on Biological 

-
gal agreement, the CBD captured the 
prevailing conservation ideas at the 
time, emphasizing the need to pre-
serve the values of nature that per-
sist “despite of people” and the threats 
their activities generate to it (cf. Mace, 
2014). In this early formulations of 

1980), it is evident that urban spaces 
are implicitly conceived as a destruc-
tive factor of those considered natu-
ral. Such a position becomes apparent 
when it is suggested that, unlike ar-

eas that are considered natural, cities 
retain very few natural elements. 

Thus, the initial strategies for 
biodiversity conservation in the face 
of the urban environment were aimed 
at isolating what is considered arti-

physical or legal boundaries for this 
purpose. However, this vision, which 

the problem, was evidently a barrier to 
the appropriation and social valuation 

humans in cities. 

what is natural from what is urban, 
those wild spaces that persisted in 

-
tional. Wild nature as a landscape 
adjacent to the city is presented in 
protected areas in cases such as the 
Avila in Caracas or the Eastern Hills 
in Bogota (Mejía, 2016). The images 
of the large fauna of Nairobi Nation-
al Park against the backdrop of the 
city are also evidence of this. The 
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city highlights the character of these 
spaces, which would otherwise 
maintain their own identity. 

The city-nature tension 
in this vision of what is urban as a 
threat is also manifested in the oc-
currence of protected areas that are 
trapped within the urban fabric. Per-
haps the most notable cases in this 
sense are the Table Mountain Nation-
al Park, surrounded by the urban fab-
ric of the city of El Cabo, or the Tijuca 
National Park as an island in the mid-
dle of the city of Rio de Janeiro (Mejía, 
2016). Likewise, regional metropoli-
tan natural park Cerro El Volador, as 
a protected area in the middle of the 
urban fabric of Medellín, presents us 
with a new nature as a green island 
in the middle of the city. The recog-
nition of protected urban areas as 
“protected areas located on the edge 
of large population centers” (Trzyna 
et al., 2014) by the International Union 
for Conservation of Nature (IUCN) ac-
celerated this integration of protected 
areas with urban life.  

DEPENDENCE AND 
INTERDEPENDENCE  

An important step towards construct-
ing a new concept of urban biodiver-
sity was the Millennium Ecosystem 
Assessment (MEA, 2005), which pro-
poses understanding the relationship 
between biodiversity and society 

concept of ecosystem services. This 
paved the way for the initiative to 
manage urban ecosystem services 

-
es to address the relationship between 
the city, human well-being, and bio-

guidelines for its management. 
The dependence on nature 

of what is urban became evident as 
a predominantly long-distance re-
lationship, due to the usually remote 
location of the water sources of nu-
merous aqueducts, especially in 
mountainous cities. This dependence 

in cities located on the dry slopes of 
the Andes, where water comes from 
ecological systems situated at great 
distances. Such is the case of Trujillo, 
Lima, La Paz, or Santiago, whose need 
for nature is also threatened by global 
climate change.

In line with the development 
of conservation sciences, elements 
began to slowly appear within ur-
ban spaces that made it possible to 
maintain or recover ecological con-

-
diversity and its ecosystem services. 
Landscape ecology thus appeared in 

The conceptual and prac-
tical arrival of concepts such as 
ecological structure and ecological 
networks to maintain or recover bio-
logical connectivity stands out (Ben-
nett, 2003). This vision followed the 

role that biological nodes and corri-
dors can play in connectivity at the 
landscape scale, a perspective that 
could not remain alien to conserva-
tion efforts in urban environments. 
These concepts were later integrated 
(Andrade et al., 2013). 

However, the urban land-

almost no persistent attention in 
terms of landscape ecology. There-
fore, the connectivity required for 

-
versity and its ecosystem services 
within urban spaces is still an un-

social, economic and political inter-
ests converge and are assumed to 
be at odds with each other. 

Beyond these nodes and con-
nectors, urban growth goes beyond 
the managed city and manifests it-
self as a regional phenomenon. For-
man (2008) speaks of urban regions, 

Zepp et al. (2021) propose as the “end 
of the city” as an enclave, which has 
led to what is urban being considered 

a regional and global phenomenon. 

this same book on the importance of 
this link in the very emergence of the 
concept of BiodiverCity. 

Beyond the protected areas 
and the connecting elements that 
relate biodiversity to the city in ad-
jacency or at a distance, the interde-
pendence between urban areas and 
nature takes on greater importance 
when analyzing the biodiversity that 
occurs amid these built environments 
and its true relationship with those 
who live there. It is not only present in 
urban protected areas but as a variety 
of green structures associated with 
purely urban typologies. For many cit-
izens, this urban greenery represents 

perceived as natural and makes up for 
the lack of a sense of nature. 

URBAN ECOSYSTEM SERVICES 

Over time, cities began to consider 
that they not only consume ecosys-
tem services provided at a distance 
but also produce them. Gómez-Bag-
gethun & Barton (2013) propose a ty-
pology for some of these so-called ur-
ban ecosystem services (UES). Thus, 
cleaner air, meso or microclimatic 
regulation, reduced risk of natural di-
sasters, or the very presence of wild-
life in the urban environment, which 
is positively valued, constitute a nar-
rative of reconciliation amid the city’s 
ongoing divorce from nature. 

Inostroza et al. (2014) pro-
pose the concept and indicator of 
“technomass,” which arises from the 
interaction of urban ecology, meta-
bolic studies, and urban planning. 
Their approach understands the city 
as an ecosystem where matter accu-

to design forms of social control of 
urban development that guide the 
structural and functional evolution 
of the city. In this way, it would be 
possible to improve the quality of 
urban life and mitigate its growing 

environmental problems. In this line 
of thought, the balance of biomass 
and technomass would determine 
the future of a city. Therefore, talking 
about urban ecosystem services im-

the interaction between society and 
nature, according to IPBES (Díaz et 
al., 2015). 

The concept of UES cannot 
be approached similarly in cities that 
function as enclaves in wilderness 
areas and those amid landscapes 
profoundly transformed by agribusi-
ness. The central issue is not only 

the way these are valued, which is 
neither unique nor uniform. 

Some urban conformations, 
in fact, confront the concept of UES 
since nature manifests itself as a 

presence of pathogens or predators 

is a subject of study in urban ecology 
and sociology. Similarly, the contra-
dictory valuation of urban wetlands 
is a notorious case when they collect 
sewage and untreated water in cities 
and at the same time provide spac-
es in which nature recreates itself. 
An interesting case is Nairobi, where 

highly valued for bird watching. 
The disservices become more 

evident in environments lacking pub-
lic services, where the positive valu-

with issues such as cultural diversity, 
lack of urban sanitation, insecurity, 
and the lack of evidence for the nature 

of nature in an urban environment in 
the public perception is the relation-
ship between wildlife and risk in ae-
rial operations. The above is just one 
of several situations in which some 
manifestations of biodiversity, which 
tend to be valued in generic terms, 
may be undesired.

URBAN BIODIVERSITY AS 
A POLITICAL OBJECT 

Biodiversity in urban environments 
has emerged as a presence and as a 
purpose and political object of ter-
ritorial planning. A large part of the 
environmental citizens’ movements 
has emerged in the cities around the 
spaces of nature that are recognized. 
These are new citizenships (Kow-
arick, 1991), ready to defend these 
environments in the political arena. 
These social struggles have led, for 

protected areas (Quimbayo, 2012) or 
the protection of wetlands in a city 
like Bogotá (Galindo, 2003). 

-
versity management policies were 
aligned with the levels of separa-
tion-integration between society and 
nature posited by Mace (2014) and 
now recreated in the collective social 
imagination. This more diverse and 

-
ban biodiversity has, of course, direct 
implications for its management. 
Some elements acquire relevance 
from the citizen’s perspective, even 
with contradictions. This is the case 

-
ators within the urban habitat, as 
well as the staunch defense of green 
spaces with preservation arguments 
that do not recognize the fact that 
these are the product of human in-
teraction with nature, as occurs 
with the urban wetlands of Bogota 

-
ing urban habitat for wild species, 

in the city, or the urban trees them-
selves, which usually arouse empa-
thy and suspicion when they need to 
be managed. 
In this sense, tropical cities have the 
potential to contribute not only spe-
cies through horticulture but also 
typologies of spaces and forms of 
management. Urban greenery amid 
housing presents an interesting 

evolution in “young cities.” Although 
the recent origin of their inhabi-
tants is rural, this attribute does not 
persist due to the tremendous eco-
nomic value that urban space is ac-
quiring. Green spaces become com-
munity spaces and places to meet 
where there is feedback on social 
acceptance. 

With the advent of a com-
plete concept of biodiversity as spac-
es and species, the equation changes: 
we no longer speak only of depen-
dence but of interdependence. It is not 

urban biodiversity management goes 
beyond the disciplinary agendas de-
rived from conservation sciences 
and becomes an object for social en-
trepreneurship in areas such as ar-
chitectural design, gardening, urban 
vegetable gardens, landscaping, tree 

-
dens, and green roofs. 

EVOLUTION OF URBAN 
ECOLOGY 

The evolution of the concept of bio-
diverse cities has been taking place 
under other notions that come from 
disciplines such as urban ecology. 
The re-creation of the city’s identity 
in its relationship with nature has 
been primarily driven by this disci-
pline, which emerges with historical 
roots and differentiated emphases. 

However, just as there is no 
single discipline of ecology (Drou-
in, 1991), neither is there a single ur-
ban ecology. The paradigms under 
construction emerge imbued with 
unique and special cases because the 
differences between the knowledge 
and practice of biodiversity in the 
world are still vast. Particularly rele-

proposed by Dramstad et al. (1996) 
of the principles of landscape ecol-
ogy (applied to wild or rural spaces), 
landscape architecture (used as a 
complement to urban planning), and 
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land-use planning that, with their 
distinct professional strands, have 
not yet met harmoniously. 

Most of the world’s schools 
of urban ecology have their origins 
in Europe and North America, in the 
absence of an obvious systematiza-
tion of their evolution in the rest of the 

-

-
tion in North America was Olmsted 
(1822-1903) based on the “ecological 
approach to understanding the city” 
of the Chicago School. This initiative 
takes an analogical view of social sys-
tems as ecological systems that en-
able “the set of relationships between 
city dwellers and their living environ-
ment” (Joseph & Grafmeyer, 1990). 

In urban planning, some 
precedents are more relevant today. 

networks of urban green spaces sim-
ilar to what today we would call green 
infrastructure “for the recreation of 
the body and spirit. Thus, the design of 
large urban parks came to life in cities 

etc. In fact, it is interesting how the 

-
diversity, contrary to the recent con-
ceptual construct of biodiversity-ser-
vices and human well-being. 

The systemic ecology ap-
proach, focusing mainly on urban 
metabolism and describing the or-
ganizational functions of nature, 
also allowed for a new interpreta-
tion of the city. In this case, ecolo-
gy has been used as an instrument 

energy, materials, and metabolism. 
We talk about the machine city, the 
entropic city, and the city interpret-
ed through the paradigm of ecology 
(Camargo, 2005). 

The identity of what is natu-
ral in the city, a manifestation of the 
wildlife in the urban intervals of un-
built or abandoned spaces, acquires 

an identity of its own for Clément 
(2004)1 . With this proposal, the ur-
ban landscape is widely developed 
as a space for integrating conserva-
tion. Clergeau’s (2007) in his “urban 
landscape ecology” brings a conser-
vation biology approach to the func-
tioning of the urban landscape, seek-
ing to overcome the vision of the city 
as irreconcilable with the principles 

of ecology. This author concludes 
with the approach of a green mesh 
(maillage vert) that applies the con-
cepts of connectivity to the city. In 
the same vein, Wu Jiango (2014) de-
velops a school of applied research 
on the city as a multi-scale phenom-
enon, pointing out the challenges of 
constructing urban settlements that 
effectively address sustainability 

and global environmental change 
(Grimm et al., 2008).

Nonetheless, landscape and 
aesthetic approaches, and the contri-
bution of the humanities, which are 
fundamental in the practice of what 
is urban, there is still a distance in 
the construction of knowledge about 
the relationship between society and 
nature in the city. The perspective of 

-
ample, invites us to link art and sur-
vival, proposing the design of the built 
with the forms and functions present 
in nature (Kelley, 2006). Therefore, the 
evolution of urban ecology is not only 
an academic matter but a process that 
has been accompanying new forms 
and purposes for its management. 
(Details for the diversity of approaches 

to address the relationship between 
nature and society in Figure 1).

BIODIVERCITY AS A SPACE 
FOR RECONCILIATION 

The new attributes and recognized 
dimensions of urban biodiversity are 
now driving new paradigms in city 
management. Thus, urban landscape 

Opposing and based on 
urbanization as a threat to 

nature.

Abstract, untouchable, and 
remote from the cities.

Ecology in the city.
Declaration and 

management of peri-urban 
protected areas.

Utilitarian and based on 
capitalizing on goods 

and services provided by 
nature.

Source of ecosystem 
services that provide 

well-being.

Ecology in the city.

Ecology in the city.

Ecology in the city.

Declaration and 
management of peri-urban 

protected areas.

Systemic and based on 
cities as coupled social 
and ecological systems. 

Factor of resilience and 
cities' adaptive capacity.

Ecosystem-based 
adaptation.

Nature-based solutions.

Functional and based 
on social and ecological 

transitions to urban 
sustainability.

Central determinant of 
human development, 
innovation and social 

equity.

Transformative ecology.
Transition to socio-technical 

regimes.

THREAT CITY

SOCIETY-NATURE 
RELATIONSHIP

PERCEPTION OF 
BIODIVERSITY

PREDOMINANT 
APPROACH

PRACTICAL 
STRATEGIES

BENEFITTING CITY

SOCIO-ECOLOGICAL 
SYSTEM CITY

BIODIVERCITY

Figure 1. Approaches and 
purposes describing shifts and 
variations in the addressing the 
relationship between nature and 
society in cities around the world.

Source: Own elaboration
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design now involves the need to pre-
serve, conserve, restore and sustain-
ably use biodiversity, an approach 
that will be fundamental to sustain-
ably transforming the territory. 

Some emerging concepts that 
accompany this change of mentality 
are urban landscape design, renatu-
ralization, contributions of nature to 
people, and regeneration. The com-

concept of urban nature (Mejía, 2016) 
constitutes a step on which to develop 
the conciliatory concept of Biodiver-
Cities, which has the potential to en-
compass a new way of seeing what is 
urban with a different purpose. Thus, 
in a BiodiverCity, urban biodiversity is 
linked to the purpose of understand-
ing, conserving, or improving it. 

The new concepts men-
tioned above also call for a multidis-
ciplinary approach. Ecological struc-
tures and networks become not only 
the space for the practice of conser-
vation sciences but also the scenario 

interdisciplinary encounter in which 
the “pieces” of a new landscape can 
be “assembled” (Andrade et al., 2013). 

the evolving concepts of urban bio-
diversity and the emergence of the 
BiodiverCity is given around water 
spaces, not only in the landscape 
management of “waterfronts,” where 
urban design and landscaping con-
verge (Franco, 2011) but also in the 
search for a city that harmonizes with 
the hydrological cycle, creating new 
balances between what is natural 

These water spaces integrate aquatic 
species, protected areas, the blue net-
work, and sustainable urban drainage. 
The urban river emerges as that place 
where past management engages and 
invites us to recreate the new future. 

At the core of the concept of 
BiodiverCity is the need to bring about 
a transformative change that can pro-
mote deep and lasting transforma-
tions. Therefore, beyond conceptualiza-

this proposal’s challenge lies in its so-
cial practice, including public policies. 
In the BiodiverCity, interactions be-
tween humans combine learning and 

-
tion of better futures. Thus, the city is 
no longer just a threat, a green network, 

system in which human activity is the 
agency of new processes. 

KEY MESSAGES

Conciliating city and nature. 
Civilization and city are concepts 

that have grown parallel but antago-
nistic to what is considered natural. 
The disciplines that address these con-
cepts in practice have persisted in ap-
proaching them from the perspective 
of a relationship mediated by threat. 
Today we are looking for elements to 
build a new relationship based on the 

WHAT CAN BE UNDERSTOOD BY URBAN PROTECTED 
AREAS FROM A LANDSCAPE POINT OF VIEW?

It is a vision of the city that, on the one hand, considers the structuring elements: the mountain 
-

diversity in the urban fabric: green corridors, wetlands, parks, and gardens (Montoya et al., 2018).

close link that truly unites city, biodi-
versity, and human well-being.

Transforming the vision of 
what is natural in the city. What 

is urban has moved from primordial 
visions of a threat to biodiversity to the 
recognition that the quality of life in 
cities depends on spaces that at local 
or regional scales contain biodiversity 
and provide ecosystem services. 

An emerging concept. The Bio-
diverCity emerges as a concilia-

tory concept resulting from the main 

in which human beings have related 
to nature in the framework of urban 
areas. The BiodiverCity is an oppor-
tunity for reconciliation between na-
ture and the city, of great relevance 

global environmental change. 
BiodiverCity as an oppor-
tunity for transformation. 

-

banization on a global scale, it is 
urgent to bring about a profound 
and persistent change in the un-
sustainable tendencies of this 

is no longer just a threat to biodi-
versity or a dichotomous green 

It is a socio-ecological system in 
which human activity is the agen-
cy of new processes that combine 
learning and innovation. 

Photo: Leonardo Javier Centeno Castillejo
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INTRODUCTION 
The conception of the regional ur-
ban system and urban development 
management requires a funda-
mental paradigm shift in the 21st 
century. In the last hundred years, 
society has undergone profound 
changes in its ways of life and the 
way it relates to the natural envi-
ronment and biodiversity. In addi-
tion, the high complexity of urban 
systems has rendered obsolete the 
paradigms, concepts, and knowl-
edge that have described and ex-
plained them. Therefore, today, ur-
ban development trajectories and 
spatiotemporal behavior and what 
they mean for people’s well-being 
cannot be justified under past para-
digms, especially those that under-
stand the city as a system isolated 
from its environment, autonomous, 
and governed by its own laws.

In the emblematic book Cit-
ies in Evolution, Patrick Geddes, a 
founder of urban planning, said at the 
beginning of the 20th century that “it 

takes a region to make a city.” Ged-

time is a fundamental component of 
the structure of cities; therefore, cit-
ies evolve not only in space but also 
in time and even “conurbate.” This 
term describes how cities extend and 
merge spatially over time. The sec-
ond aspect is to consider the region 
as the primary socio-ecological sys-
tem encompassing the urban system 
as a whole and a fundamental com-
ponent of the urban structure: region 
and city are a unitary system.

On the contrary, the reduc-
-

ban planning and urbanism of the 
20th century sees and understands 
the city as an object isolated from 
the regional environment deprived 
of ecology. This view is still valid, 
for example, in Professor Michael 
Batty’s book “The New Urban Sci-
ence,” which addresses fundamen-
tal urban research topics, such as 

transportation, land use, and popu-
lation, among others. Batty’s urban 
characterization is sophisticated 
and quantitative, making it an out-
standing contribution to urban sci-

not a single reference to the ecology 
of urban systems. It seems as if the 
urban phenomenon emerged on a 
blank canvas, an empty landscape 
without ecology and biodiversity in 
which the city appears and devel-
ops following its own socially deter-
mined laws.

The disciplines traditionally 
dedicated to studying and analyzing 
cities, which today continue to deter-
mine urban development manage-
ment, persist in omitting the ecol-

and makes every city possible. This 
omission will prevent progress to-
ward ecologically sensitive develop-
ment that considers biodiversity a 
fundamental component of integrat-
ed urban development.

THE CITY-NATURE DICHOTOMY, 
A PARADIGM THAT FOSTERS 
ECOLOGICAL DEGRADATION

The city concept has been historically 
dichotomous, opposed to the natural, 
and separated from nature by founda-
tional acts. Such as those implement-
ed by the Greeks and Romans, who 
drew a clear line dividing the dom-
inated world -that is, the sphere of 
the civilized and the scope of human 
rationality- from the rest -that is, the 
wild and untamed world and the un-
certainty of a threatening, intimidat-
ing, unknown and aggressive nature. 
The urban environment then consti-
tuted a place of certainty in which sol-
id walls excluded natural forces and 
the surrounding biodiversity.

Thus, for example, within the 
medieval mythology associated with 
forests and wetlands, ominous signs 
- such as witches, spells, curses, and 
diseases - always appear; that is, the 
evils attributed to those natural envi-

ronments that medieval civilization 
had systematically destroyed. This 
destruction process inherited from a 
threatening conception of nature still 
continues, although the reasons are 
more pragmatic and economic today. 
The change we have observed in the 
environmental awareness of West-
ern civilization has not yet reached 
urban development. In the vast ma-
jority of the world’s cities, the latter is 
still anchored in obsolete concepts - 
essentially aesthetic, pragmatic, and 
economic - that do not make room 
for new paradigms that truly incor-
porate ecological processes and bio-
diversity as supports for the well-be-
ing of their local populations.

BIODIVERCITY AND REGION 
AS ONE UNIFIED SYSTEM

Everything materially necessary for 
a city to function -including water, 
food, and the materials needed for in-
frastructure- comes from outside the 

urban limits, in many cases from dis-
tant latitudes. From a metabolic point 

the city and the region form a unitary 
and indivisible system (Kennedy et al., 
2007; Baccini and Brunner, 2012). That 
is, without a region, there is no city.

Until the industrial revolu-
tion, most of the inputs that support-
ed urban life came from surround-
ing areas. Land use location models, 
such as Von Thünen’s, considered 
the city as the center of a system of 
concentric rings in which agricul-
tural, forestry, and other activities 
were located following an order that 
obeyed the commercial valuation of 
their respective products. Thus, the 
production of the most expensive 
goods was found in the rings closest 
to the urban center, reducing trans-
portation costs to deal with the high-
er land costs of such locations.

Likewise, archaeological evi-
dence shows that proto-urban systems 
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Figure 1. Patterns of change in ecosystem functions and metabolic behavior across the urban-regional system*.

Source: Prepared by the author.
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-such as Ur, Babylon, or Çatalhöyük- 
were surrounded by agricultural areas 
that supplied food and construction 
materials. In other words, the trade of 
goods from distant places was a luxury 
and was concentrated on small items 
of very high value. Thus, the region ex-
plained the phenomenology of each 
city (Mumford, 1956; Bairoch, 1988).

From the point of view of bio-
diversity, the unitary system has been 
maintained despite industrialization. 
City-biodiversity relationships have 
become more complex but are still 
strongly determined by spatial inter-
actions at local and regional scales. 
These interactions are visible in pat-

terns of change in ecosystem func-
tions and metabolic behavior across 
the urban-regional system. In partic-
ular, processes such as accumulation 
of matter - e.g., technomass, a concept 
that points to all matter that has been 
transformed by human labor per unit 
area and time - biophysical dynamics - 
e.g., temperature and primary produc-
tivity - and biogeochemical dynamics 
- e.g., carbon emissions and primary 
productivity - are determining local 
ecological processes but generating 

regional level (Figure 1).
Urban development that pro-

motes biodivercities must necessar-

ily incorporate regional and peri-ur-
ban ecosystems into its spatial 
structure while recognizing and re-
specting their ecosystem functions. 
This makes it possible to maintain 

services that these ecosystems pro-
vide to local populations.

FUNDAMENTAL BIOPHYSICAL 
INTERACTIONS, CITY-REGION

The primary resource that every city 
consumes is air, followed by water.
Both materials come from outside 
the urban boundaries to be processed 
physicochemically through a series 

of complex transformations related 

when air and water leave the urban 
limits, they present lower levels of 
quality due to the presence of pollut-
ants, unwanted nutrients, and other 
elements that, if not adequately treat-
ed, can affect regional ecosystems. It 
is widely recognized in urban science 

enjoyed by city dwellers ultimately 
have adverse effects on air and water 
that extend beyond urban boundaries.

Another product of urban 
metabolism that affects the ur-

comes from both the structure and 
functioning of the city. The thermal 
patterns present in cities are complex 
and exceptionally heterogeneous, 
even though they obey regularities 
present in the vast majority of the 
world’s cities (Lemoine Rodríguez 
et al., 2022). A clear example of this 
is the concept of urban heat islands, 
which indicates that the temperature 
inside any city will be between 2 and 
6 degrees higher than the tempera-
ture of the surrounding region (Oke 
et al., 2017). Thus, the greatest chal-
lenge of the hotter urban climate is 
related to climate change, which will 
increase exposure to heat waves and 
affect the well-being of urban pop-
ulations. This urban heat will also 
directly affect ecosystems and biodi-
versity, both within cities and in the 
urban-regional context (Figure 2).

BIODIVERCITY AND 
ECOLOGICAL PROCESSES

Ecology characterizes ecosystems 
through four fundamental ecolog-
ical processes. First is the water cy-
cle, which moves or accumulates in 
soil - in rivers or lakes - or the air - in 
air humidity and evapotranspiration 
from vegetation. Then comes the 
material cycle, which includes fun-
damental elements such as carbon 
and oxygen in addition to nutrients 
such as phosphorus and nitrogen. 

Third, comes the energy cycle, which 
is fundamentally captured by vege-
tation -primary producers- and in-
troduced into the food webs of any 
ecosystem -the food chain. And last 
is ecological succession, which is 
the change in the composition and 
structure of the species present in an 
ecosystem over time.

For urban ecology, urban 
systems are the particular habitat of 
human beings that, to materialize, re-
quire the transformation of the earth’s 
surface, which leads to a series of fun-
damental changes in the four eco-
logical processes underlying all eco-
systems. For example, the alteration 
resulting from the sealing of the soil 
by pavements and built structures 
adds many new materials coming 
from distant places, sometimes thou-
sands of kilometers away (Inostroza 
and Zepp, 2021). These materials have 
different bio-geochemical behaviors 
and allochthonous elements that can 
eventually alter the health of ecosys-
tems, such as heavy metals intro-
duced by the wear of infrastructure 
in environments free of them that 
threaten local populations of fragile 
species, such as amphibians.

On the other hand, a city has 
between 2,500 and 9,000 tons of ac-
cumulated anthropogenic materials 
on average. This volume increases 
to close to 70,000 tons in city centers 
such as Bogotá, reaching 500,000 
tons in New York. This enormous 
body of material in urban systems is 
constantly growing and constitutes 

-
es for biodivercities. Why?

When observing the ma-
terial behavior of ecosystems like 
forests and corals, there is a rule in 
terms of the ecosystem’s physical 
structure growth: the total sum of 
the biomass of the primary produc-
ers, such as plants and trees. Growth 
stops when the ecosystem reaches 
its climax. At this point, material pro-
ductivity - the amount of biomass an 
ecosystem produces per unit of time 

- and respiration stop increasing and 
the physical structure of the ecosys-
tem stabilizes. The stabilization of 
productivity and respiration allows 
the size of the ecosystem to remain 
stable over time. This closed ma-
terial cycle is an ecological behav-
ior that ensures ecosystems’ long-
term health and resilience and from 
which urban systems must learn.

ECOLOGICAL PROCESSES 
IN A BIODIVERCITY

A city seeking to move towards a bio-
divercity should promote the main-
tenance and recovery of ecosystems 
such as soil, urban forests, wetlands, 
rivers, green areas, and green infra-
structure in general. These ecosys-
tems contribute to the sustainability 
of urban life through the provision 
of ecosystem services, such as rain-

-
duction, local climate regulation and 
control, recreation, and particulate 
matter absorption, among others 
(Costanza et al., 2017). Without such 
ecosystem services, urban life would 
not be possible.

That is why these ecosys-
tems need to be managed with eco-
logical criteria. A biodivercity must 
pay special attention that the man-
agement of the four fundamental 
ecological processes of any ecosys-
tem ensures ecosystem resilience. 

maintains the air and soil moisture 

by wet ecosystems; second, a mate-
rial cycle that ensures that critical 
nutrients, such as nitrogen and phos-
phorus, are at adequate levels for the 
entire food web. Third, a cycle of en-
ergy from the sun that is adequately 
distributed at each trophic level; and 
fourth, a process of ecological suc-
cession as a mechanism that deter-
mines a species composition of ur-
ban ecosystems that is ecologically 
tuned with the species composition 
at the regional scale.
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Figure 2. From a metabolic point of view, 
the urban system and the biodiversity it 
contains are one unitary system.

For example, urban wetlands may have 
increased biodiversity due to habitat 
effects that produce higher temperatures 
- i.e., urban heat islands - and nutrient 
inputs from the urban environment. These 
in�uences are context-speci�c.
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CONTEMPORARY URBAN DESIGN, 
ECOLOGY, OR COSMETICS?

Over the last few decades, several urban projects have appeared 
claiming ecological principles. In many cases, such principles 

therefore, such projects have not been able to deliver the promised 
-

clean up more than 600,000 gallons of polluted water from the 

author visited the park in 2016, and it is closed with no public ac-
cess allowed. During that visit, the deterioration of vegetation and 

BIODIVERSITY ISLANDS 
AND BASINS

Spatial interactions between a re-
gion’s biodiversity and urban sys-
tems are complex and depend on 
each species and taxonomic group. 
It is usual that different organisms 
require different environments for 
reproduction and survival and pos-
sess differential displacement ca-
pacities. Thus, the interior of urban 
areas can offer vital habitat and 
nutritional possibilities for those 

the pressures and stresses of the ur-
ban environment. In addition, the 
reduced presence of predators cre-
ates favorable conditions for colo-
nization by opportunistic species. 
In general, within urban systems, 
green areas, urban parks, rivers, 
wetlands, and coastal edges are 
places that diverse living organisms 
use, either as islands or as ecologi-
cal connectors, allowing them to 
move within urban areas or the re-
gional environmental system.

Islands are highly biodiverse urban 
spaces not ecologically well con-
nected to the more extensive region-
al system. These islands are not well 

-
versity that move and interact at the 
regional scale. In the latter, each spe-
cies has differential ranges of move-
ment that can be greater or lesser de-
pending on their motor skills or the 
degree of fragmentation of the land-
scape. On the other hand, elements, 
such as river basins and coastal edg-
es, generally operate as connectors 

integrating the biodiversity found 
in the cities with that present in the 
larger regional ecosystem due to 
their linear-directional condition.

In the urban-regional con-
text, biodiversity-city interactions 
can be understood through the con-
cept of basins. A biodiversity basin 
is the area of movement and habitat 
larger than the urban area where 
species exist. A biodiversity basin is 

shape and spatial extent depending 
on the size, mobility, reproductive, 
and feeding habits of the species in 
question1. Thus, a biodivercity should 
promote an intra-extra-urban sys-
tem of biodiversity basins that allow 
the movement, interaction, and re-
production of as many local species 
as possible.

LESS IS MORE: 
TRANSFORMATIVE 
CHANGE IN THE 
CONTEXT OF 
URBAN-REGIONAL 
DEVELOPMENT 
AND 
MANAGEMENT

Transforming urban-regional sys-
tems into biodivercities requires a 
transformative change in the par-
adigm of urban development and 
management. Adequate manage-
ment of the four ecological process-
es of any ecosystem must consid-
er the urban-regional system as a 
large ecosystem and not concen-
trate on arbitrary administrative 
limits defined as boundaries. To 
incorporate truly ecological con-
siderations, it is also necessary to 
transform the merely aesthetic and 
cosmetic conviction that predomi-
nates in urban planning and design 

and that only understands its social 
and economic implications. The 
ecology of the city, in the city, and 
for the city (Wu, 2014) is an essen-
tial scientific foundation that can 
provide rationale and empirical ev-
idence to enable urban planning to 
achieve a biodivercity’s goals.

Likewise, a change in the 
paradigm that governs how green 
infrastructures are managed and 
handled within cities is required. 
Today, aspects such as species com-
position and biomass management 
are mainly based on aesthetic cri-
teria. While large lawns are period-
ically mowed, and fallen leaves are 
constantly removed, any symptoms 
of colonization by other local species 
are immediately controlled, even 
with nineteenth-century pruning 
practices. This is ecologically blind 
management that neutralizes the 
colonization processes of local spe-

ecosystem communities that may 
change in their taxonomic composi-
tion due to ecological succession.

Current practices do not al-
low urban green areas to become 
ecologically attuned to regional 

biodiversity or to become nodes in a 
more extensive ecological network.

To change this trend and 
prevent its effects, instead of doing 
more, we must do less. We must let 
nature and its processes reconquer 
the spaces that we can free of pave-
ments and infrastructures so that 
local species can arrive and com-
pete following their own dynamics. 
We must abandon the unhealthy at-
titude of aesthetic maintenance of 
green areas and parks in which the 
grass is periodically cut and all the 
biomass extracted. This prevents 
the ecological succession essential 
to maintain ecosystem services -as 
vital as pollination- that possess 
spatial dynamics of regional scope.

A green infrastructure 
with less human intervention is 
potentially healthier and, there-
fore, will be in a position to provide 
more benefits than only aesthetics. 
A wilder nature free from human 
control is the aesthetic and ecolog-
ical paradigm of a biodivercity that 
coexists with the fundamental 
processes of its ecosystems in tune 
with regional-scale environmental 
cycles.

Source: Prepared by the author.
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The biodiversity of urban 
wetlands can occasionally 
exceed that of non-urban 
wetlands.

A �ock of common 
kestrels �ying over the Tres 
Puentes wetland in Punta 
Arenas, Patagonia, Chile.
Photo: Luis Inostroza.

Flamingos in a 
Patagonian steppe 
lagoon.
Photo: Sebastián Saiter.

URBAN DEVELOPMENT, 
ECOLOGICAL DETERIORATION, 
AND URBAN-REGIONAL 
PLANNING: THE CASE 
OF LATIN AMERICA

Although urbanization trajectories 
faced by Latin American cities are 
heterogeneous, diverse, and complex 
-as are their ecosystems from Mexi-
co to Patagonia- it is possible to iden-
tify four particular characteristics of 
their urbanization processes.

1  Rapid urban expansion. Urban 
expansion processes are brisk and 
with high land consumption rates 
-which can reach 20 m2 per min-
ute- and take place in the absence 
of comprehensive urban planning 
that respects or enhances ecosys-

et al., 2013).
2  Size and urban structure. Capi-

tal cities in Latin America have 
a high primacy over the respec-

system, as capital cities con-
centrate most of the population 
within a relatively demograph-
ically weak remaining urban 

primacy affects biodiversity in 
densely urbanized territories, 
their regional ecological con-
nectivity, and, therefore, the 

generated from it.
3  Informal urban development. A 

large part of urban development 
in Latin America is informal (In-
ostroza 2016, 2017; Inostroza and 
Tábbita, 2016) and is markedly 
located in vulnerable areas that 
constitute relevant, fragile, and 
highly biodiverse urban ecosys-
tems. Informal urban develop-
ment in Latin American cities 
is a problem of inequality that 
encompasses social and gender 
asymmetries in access to urban 
land. In turn, it is affecting the 
most fragile ecosystems.

4  High biodiversity under threat. 
The biodiversity present in ur-
ban and peri-urban ecosystems 
is high and relevant. It is strongly 
threatened by the lack of adequate 
intra-extra urban ecological con-
nectivity, which adds to the in-
creased fragmentation of urban 
ecosystems in Latin America and 
is a fundamental challenge for 
sustainable urban management 
(Inostroza et al., 2013). In spatial 
terms, biodiversity also responds 
to a center-periphery pattern.

As a result of these trends, forests and 
peri-urban wetlands in Latin Ameri-
ca are permanently threatened by ur-
ban development that views them as 
available land and does not incorpo-

populations into their valuation struc-
ture. An example of this is Chile’s ur-
ban and peri-urban wetlands, which 
have suffered systematic fragmenta-
tion and habitat reduction (Rojas et al., 
2015; Arriagada et al., 2019; Muñoz Lo-
bos et al., 2020). This is the case of the 
Tres Puentes urban wetland in Punta 
Arenas, which provides habitat for 
more than 70 nesting birds -including 
the endangered Ruddy-headed goose, 
a species in danger of extinction- 
concentrated in 65 hectares. This 
wetland is threatened by the urban-
ization process promoted by the State 
with the construction of road infra-
structures that induce fragmentation, 
habitat reduction, and, consequently, 
loss of biodiversity (Kusch et al., 2008; 
Inostroza, 2009).

The need to modernize regu-
latory frameworks with 21st-century 
ecological criteria that allow better 
management of urban-regional eco-
systems is a pending task in much of 
the world. In Europe and China, sig-

-
prove the institutional framework for 
urban-regional planning by including 
concepts such as ecosystem services 
(Zepp and Inostroza, 2021; Zepp et al., 
2021). In Latin America, it is evident 

that planning and land use systems 
are generally weak in their ecological 
components. They are challenged by 
the scarcity of resources for invest-
ment in environmental infrastructure 

-
sources for analyzing and managing 
urban-regional environmental rela-
tionships. There is a high sectarianism 
degree in Latin American territorial 
planning systems with fragmented 
competencies in a range of authorities 
and institutions that often have com-
plex and atomized governance tradi-

-
certainties regarding the positive and 
negative ecological impacts of new 
urban developments, their effect on re-
gional ecosystems, and the delivery of 
ecosystem services.

Urban planning and man-
agement in Latin America are exam-
ples of the global need to implement 

that address their impacts on urban 
ecosystems’ ecological structure 
and consider the populations’ vul-
nerability in their vicinity (Inostroza, 
2017). It is also necessary to advance 
in the materialization of urban-re-
gional ecological connectivities that, 
although they may be considered in 
existing planning instruments, in 
many cases have not been imple-
mented (Vasquez et al., 2016).

KEY MESSAGES

City, an obsolete concept. A 
change is needed in the approach 

to the city as a system isolated from its 
environment, autonomous, and gov-
erned by its own laws. The current par-
adigm omits the ecology that governs, 
determines, explains, and makes every 
city possible, as well as the scale (re-
gional and global) on which it operates.

Without a region, there is no city. 
Everything materially necessary 

for a city to function comes from out-
side the urban limits. This implies the 
maintenance and recovery of urban 
forests, wetlands, rivers, green areas, 

and infrastructure in general at a re-
gional scale. Without such ecosystems 
and their ecosystem services, urban 
life would not be possible.

Four processes that every bio-
divercity must maintain. The 

development of biodivercities should 
be focused on maintaining four funda-
mental ecological processes to increase 
their resilience to global environmental 
change: i) water cycle, ii) material cycle, 
iii) energy cycle, and iv) ecological suc-
cession processes. One way to achieve 

this is by implementing nature-based 
solutions that enable ecological con-
nectivity of the urban-regional system 
as a whole, going beyond the emphasis 
on strictly intra-urban connectivity.

How could biodivercities be 
characterized? In the urban-re-

gional context, biodiversity-city inter-
actions can be understood through the 
concept of basins. A biodiversity basin 
is the area of movement and habitat, 
always more extensive than the urban 
area where certain species exist.

Instead of doing more, we need to 
do less. It is necessary to change 

the way green infrastructures are 
managed within cities, based main-
ly on aesthetic criteria. It is important 
to let nature reconquer urban spaces, 

the “cleanliness” of green areas. On the 
contrary, we must conserve the bio-
mass that allows ecological succession 
and maintain ecosystem services, as 
vital as pollination, that have spatial 
dynamics of regional scope.
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BIODIVERSITY 
THRIVES IN 
THE BUILT 
ENVIRONMENT

There is now a broad consensus 
that the planet’s health depends 
on the coexistence between rap-
idly growing cities and the natu-
ral world (Mansur et al., 2022). One 
strategy to improve this coexis-
tence is to incorporate urban plan-
ning, management, and design ap-
proaches that recognize the value 
of complex interactions between 
society and nature in built environ-
ments (Alberti et al., 2018; Mansur et 
al., 2022). This chapter presents con-
ceptual approaches that address cit-
ies from a systemic perspective in 
which nature and biodiversity can 
be integrated into the urban matrix. 
These interventions can improve 
the quantity and quality of habitats 
for diverse species as well as con-
sidering how citizens perceive and 
reclaim biodiversity, encouraging 
citizen participation, and promoting 

In this context, we propose 
six visions of BiodiverCities that 

Six city visions aimed at 
improving the link between 
spaces, human inhabitants, 
and non-human inhabitants.

Diana Marcela Ruiz Ríos 
Alexander von Humboldt Institute. 

Andrés Ibáñez 
National University of Colombia

highlight the necessary transitions 
in the traditional urban develop-
ment narratives and practices for 
creating scalable policies and ac-
tions that allow us to take advan-
tage of the opportunities offered 
by biodiversity in the construction 
of fairer, healthier, more sustain-
able and resilient urban futures. 
These visions reflect comprehen-
sive approaches to the role of bio-
diversity and nature in the urban 
matrix. Beyond being tools to solve 
specific urban challenges, they are 
scenarios in which diverse actors’ 
interests, values, and expectations 
converse and disciplines such as 
ecology, planning, and urban de-
sign meet. 

Although the dramatic speed 
and scale at which urbanization pro-
cesses occur increasingly lead to the 
conclusion that the planet of the 21st 
century is an urban planet (Elmqvist 
et al., 2019; Zhou et al., 2019), this era is 
not only recognized for the challeng-

es it implies, but also for the critical 
opportunities available to transform 
the way we relate to nature and how 
we build, design, plan and govern our 
cities (McPhearson et al., 2021; Mans-
ur et al., 2022). Some authors agree 
that to advance in this transforma-
tion, it will be essential to strength-
en a systemic, relational, and trans-
formative perspective of the urban 
environment in which nature is rec-
ognized as the axis of sustainable de-
velopment (Frantzeskaki et al., 2021; 
Grimm et al., 2008; Alberti et al., 2018). 
This means that, from the system-
ic perspective, integrative solutions 
are required to understand cities as 
ecosystems dominated by human 
activities in which the interactions 
between biological, social, and tech-

the system’s functionality. 
From the relational per-

spective between citizens and their 
immediate environment, coordi-
nated and innovative actions are 

also required to link people, places, 
meanings, visions, and ecosys-
tems. In this perspective, city spac-
es should be understood as a web of 
narratives, meanings, stories, and 
cultural symbols in which social 
and natural capitals, as well as so-
cial innovation, are manifested and 
contribute to urban sustainability 
(Frantzeskaki et al., 2021; Faldi et 
al., 2021). Finally, the transforma-
tive perspective allows us to face 
profound changes in governance 
systems, relationships, and policies 
that potentialize the development 
of innovative actions and reorient 
urban growth patterns towards 
sustainability (Alberti et al., 2018; 
Westley et al., 2011; Wolfram and 
Frantzeskaki, 2016). In all three 
cases, the comprehensive manage-
ment of biodiversity and its contri-
butions for the people´s well-being 
within the urban matrix is a key 
tool that requires articulated efforts 
of various actors and disciplines, 

with ecological and socio-econom-
ic implications.  

Under this systemic and 
relational conception of cities, the 
interactions and interdependencies 
between social-cultural-econom-
ic-governance, climatic-biophys-
ical-ecological, and technolog-
ical-infrastructure dimensions 
determine urban patterns and 
processes, and thus the generation 
and access to nature’s contribu-
tions by citizens (McPhearson et 
al., 2021; Markolf et al., 2018, Keeler 
et al., 2019). A city that designs and 
manages its matrix by promoting 
these interactions can increase the 
supply of ecosystem services at the 
local scale, reduce its dependencies 
and pressures on peri-urban and 
rural ecosystems, and strengthen 
equitable access to these services 
(Alberti et al., 2018; Keeler et al., 
2019) (see Figure 1).  

The following six city 
scenarios are proposed based on 

visions that recognize the com-
plexity and dynamism of urban 
systems and shed light on concrete 
strategies to improve the link be-
tween spaces, human inhabitants, 
and non-human inhabitants. This 
exalts the hybrid nature of cit-
ies, the role of built infrastructure 
and technology as mediators of 
society-nature relationships, the 
importance of recognizing local 
capacities, and each context’s bio-
logical and cultural capital. These 
visions are complementary and 
can operate jointly, but they are 
based on different approaches to 
the urban matrix in space and time, 
such as design, ecology, or territori-
al planning. Each vision highlights 
the narratives and paradigms that 
must move towards new ways of 
integrating the biological, social, 
and technological dimensions and, 
thus, achieve cities that contribute 
to biodiversity conservation, devel-
opment, and human well-being. 
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GREEN INFRASTRUCTURE ABOVE THE GROUND OR IMPLEMENTATIONS 
ON THE GROUND? WHAT IS BEST FOR BIODIVERSITY?

better for all living creatures, from microorganisms to human beings. Just one thing: washing and painting 
green vertical and horizontal surfaces mean nothing if the selection of the invited plant species is not carefully 
managed. A green installation will be sustainable only if high plant diversity is introduced, each species being 
installed in the right place according to its genetic and behavioral requirements. The result will be, perhaps, the 
creation of a new urban ecosystem. Of course, with about four billion human beings living in the world’s cities, 
creating new ways for urban biodiversity is a real challenge. 

Patrick Blanc
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1. FROM THE 
HUMAN CITY TO 
THE METAHUMAN 
CITY 
WHAT DOES A PARROT WANT?

In the city of Medellín, Colombia, 
there is a recent case of a building 
that caused more than one headache 
for its managers due to the constant 
repairs they had to make to the cork 
panels of the building’s facades after 

they were punctured by non-human 
neighbors: parrots. The architects 
and designers considered dozens 
of factors when selecting materials 
for their projects. Still, none of them 
took into account the needs of 
non-human life forms, at least not 
those that shared their habitat with 
the building. An interesting win-win 
situation would have been for the 
building to integrate nesting spac-
es and other requirements of these 
birds into its architecture.

In theory, cities were con-
ceived as agglomeration centers that 

sought to raise the quality of life of 
human beings (Allen, 2010; Birke-
land, 2008). However, the reality of 
many cities today is far from this 
purpose. They deepen adverse con-
ditions that have neglected other 
ways of life and affected dimensions 
of human well-being, including 
mental and physical health or social 
segregation (Gruebner et al., 2017; 
Vandecasteele, 2019; Clichevsky, 
2000; Grant, 2012; Ibáñez, 2019; Kraas, 
2008). This suggests that, on an in-
creasingly urbanized planet, the 
health of different life forms depends 
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Figure 1. Comparative types of urban matrix including: 1) urban matrix that demands services generated mainly 
by peripheral and rural ecosystems (left) and 2) urban matrix in which spaces and interactions are generated 
that contribute to the generation of ecosystem services at the local scale (right).

Source: Prepared by the authors.



on how cities are designed and how 
this ensures the integrity of ecosys-
tems (Ibáñez, 2019; Birkeland, 2008; 
Cole, 2012; Reed, 2007).

The distortion of the origi-
nal purpose of cities can be reversed 
through the path of biodiversity. The 
metahuman city starts with the 
question of what or who inhabits the 
urban landscape and, therefore, re-

life forms. It overcomes the vision of 
the “user” or “client” and understands 
that human well-being is closely 
linked to the health of other living 
beings (Forlano, 2017). This decen-
tering of the human being as the sole 
representative of life that governs 
the city’s destinies invites us to re-
think the relationship of human pop-
ulations with other life forms and 
how the design and management of 

-
lationship. How do we reconcile the 
needs of human comfort with those 
of a tree’s roots in a public space? 
Why are temporary hotels important 
for pollinators? How can the noise 
produced by a city affect the com-
munication of birds? How can we ad-
dress the challenges associated with 
coexistence between humans and 
other species in relation, for exam-

of zoonotic diseases? 

ATTRIBUTES OF THE 
METAHUMAN CITY

 It maximizes positive inter-
actions between different life 
forms, considering the services 
and disservices offered by na-
ture in urban contexts.

 It explores new methods for 
identifying non-human require-
ments related to, for example, 
habitat availability or conditions 
to ensure the mobility of certain 
species. 

 It recognizes natural cycles and 
the behavior of life forms in rela-
tion to these cycles.

 It integrates life at different 
scales of urban planning and 
management.

The world’s biodiversity represents 
a unique opportunity and a huge 
challenge to take advantage of the 
natural and cultural capitals of the 
territory in urban environments. 
How should urban centers gener-
ate habitats for birds and design 
adequate infrastructures for visi-
tors who practice bird watching?, 
and how can the great diversity of 
orchids, bromeliads, lichens, and 
bryophytes be used to enrich ur-
ban infrastructures (Ibáñez, 2014)? 
These questions suggest that urban 
planners, architects, and designers 
should incorporate knowledge gen-
erated by other disciplines - such as 
biology, ecology, or social sciences - 
and work together on innovative de-
sign proposals that promote healthy 
spaces for diverse life forms (Tzou-
las et al., 2007). Another area of par-
ticular interest for the future of the 
metahuman city is the use of new 
information technologies and the 
articulation between various sec-
tors of society (Forlano, 2017). 

2. FROM THE 
GREEN CITY TO 
THE WILD CITY 
 
HOW MANY SQUARE 
KILOMETERS DOES A 
BEE MEASURE?

Natural ecosystems are expressed in 
numbers that seem to defy common 
sense. A beehive is a tiny thing, but 
its reach over a territory is unimag-
inable: one bee can visit up to 7,000 

-
graphic, 2019). Orlando González is a 
citizen of Bogotá, Colombia, who cre-
ated a habitat for nine hives on the 
terrace of his house. Above his home, 
an aerial highway of tiny winged 

insects is seen every day coming 
and going in the direction of the Bo-
tanical Garden of Bogota. Without 
intending to, his 50-square-meter 
terrace expanded to an entire urban 
district with one of the most neces-
sary ecosystem services to maintain 
life on the planet: pollination.

Historically, the biotic di-
mension of urban environmental 
quality has been related, above all, 
to two parameters: the number of 
square meters of green areas and the 
number of individual planted trees 
(Díaz et al., 2014, Bolund et al., 1999). 
While these indicators facilitate the 
understanding of the presence of 
biodiversity in a city and usually 
contribute to organizing and man-

to its inhabitants, they are limited 
in accounting for the potential that 
this set of natural or semi-natural 
parts can offer to the quality of life 
and sustainability of urban space 
(Grant, 2012; Ibáñez, 2019). While ur-
ban growth is accelerating in many 
regions stimulating the creation of 
“megacities” (Kraas, 2008), divergent 
trends have been observed in areas 
of economic decline where “wild” 
ecosystems have begun to appear 
in urban-industrial areas (Kowarik 
and Körner, 2005). This illustrates 
the ecological and social potential 
of urban environments and sponta-
neous vegetation to increase green 
areas’ biodiversity and reduce costs 
in their management (Sikorska et 
al., 2020).

The case of bees and Or-
lando Gonzalez shows how a small 
green area with diverse vegetation 
can positively impact other nearby 
green areas by providing resourc-
es for insect species that contribute 
to pollination and, therefore, to the 
social-ecological functionality of 
those areas. Following this logic, a 
large green area dominated by alien 
grasses may provide fewer ecosys-
tem services than a smaller diverse 
ecosystem.

The wild city has the challenge of 
giving attention to environmental 
quality and performance indicators 
beyond the amount of vegetated 
area or tree inventories. Therefore, 
it is necessary to explore strategies 
that decrease human intervention 
in managing urban green areas 

-
resents for biodiversity (Bonthoux 
et al., 2019; Sikorska et al., 2021) and 
the associated challenges with hu-
man comfort and health or infra-
structure maintenance. 

Japanese botanist Akira 
Miyawaki developed the idea of the 
gardens that bear his name, planted 
in places with limited extensions 
the size of a pocket park or a bas-
ketball court. The idea is to create 
small, very dense, and biodiverse 
forests, replicating the dynamics 
of a wild environment. This public 
space intervention method produc-
es an area that grows 10 times faster, 
is 30 times denser, and is 100 times 
more biodiverse than conventional 
city naturalization methods (Hewitt, 
2021; Urban Forests, 2021). 

ATTRIBUTES OF THE WILD CITY

 It builds a vision of the rela-
tionship between biodiversity 
and urban quality of life be-
yond green area indicators and 
the number of individual trees 
planted per inhabitant.

 It seeks to maximize interac-
tions between social and ecolog-
ical systems.

 It prefers the complexity of the 
relationships among various life 
forms to the simplicity of the in-
dividual.

 It balances human maintenance 
and control with self-regulation 
and adaptation.

 It allows for spontaneity and val-
ues it as a form of resilience.

Natural ecosystems express them-
selves in diverse and complex ways. 

Explicitly incorporating them into 
city planning, structurally and func-
tionally, requires progress in knowl-
edge management and tools that 
measure effectiveness and predict 

the intentional abandonment of cer-
tain areas or the promotion of natu-
ral succession (Sikorska et al., 2021). 
In practice, disciplines such as resto-
ration ecology, biology, architecture, 
and urban planning should work 
hand in hand to include these types 
of actions in managing the urban 
matrix. This mitigates the possible 
risks for humans and non-human 
species that inhabit the city and con-
siders each region’s bioclimatic, so-
cial, and cultural context. 

3. FROM THE 
COMPLETE CITY 
TO THE (UN)
FINISHED CITY 
DID THEY ACTUALLY START 
WHEN THEY THOUGHT 
IT WAS THEIR END?

The High Line Park in New York City 
in the United States is an important 
reference point for public space in re-
cent urban history due to its exciting 
transformations and evolution over 
more than a century. This mobility 
axis has changed its essence and 
face several times, without these 
transformations having been fore-
seeable from urban planning. As an 
elevated linear park, it is a palimp-
sest that contains many lessons for 
cities and several layers of history 
written on the same parchment: the 
stretch of Manhattan’s western rail 
line. Initially, the rail line at ground 
level carried freight. However, by 
the early 19th century, it had run 
over nearly 600 people, causing their 
deaths. Therefore, the decision was 
made to raise the railway line using 
a sort of viaduct built in concrete and 

use of freight trucks, some sections 
of the elevated rail line stopped oper-
ating in the 1960s, and the entire line 
canceled all operations by 1980 (Kim 
et al., 2018).

The last page of the High 
Line’s history was written against 
all odds by biodiversity. As calls grew 
for the total demolition of what was 
left standing of the building, nature 
reclaimed the underutilized space, 
and plants began to grow sponta-
neously, creating habitats for birds, 
insects, and other non-human life. 
Hundreds of people came together 
for the common purpose of caring for 
that new space. It is now an elevated 
park recognized worldwide for com-
pletely changing the face of Man-
hattan’s west side by creating wild 
places for recreation, contemplation, 
citizen gathering, urban agriculture, 
and arts and cultural events (Kim et 
al., 2018). 

ATTRIBUTES OF THE  
(UN)FINISHED CITY

 It recognizes cities as dynamic 
socio-ecosystems in constant 
change.  

 It contemplates several future 
scenarios considering the op-
portunities for collective con-
ception and production of the 
urban habitat.

 It designs and builds in uncer-
tainty, even in the absence of ac-
curate information.

 It prioritizes adaptability in ur-
ban design processes.

 It enables the participation of 
communities and citizens in the 
city’s construction.

 It formulates strategic interven-
tions at strategic points to trigger 
new processes in the future.

 It values urban planning actions 

adaptability over time.

 It values spontaneous citizen ini-
tiatives.
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In the developing world, the (un)
finished city is a common dynam-
ic that has existed since the emer-
gence of urban settlements. More 
than 20% of a megacity like Bogotá 
has an informal origin, with set-
tlements characterized by inade-
quate or absent infrastructure in 
high-risk areas and limited access 
to essential public services (López 
Borbón, 2018). Given that the pro-
cess of formalizing these neigh-
borhoods is complex, slow, and te-
dious, thousands of citizen groups 
come together to intervene in pub-
lic spaces with works that seek to 
improve the quality of life of their 
inhabitants and strengthen citi-
zen identity through participatory 
activities that involve the entire 
community (Ibáñez et al., 2014). 
To walk through these neighbor-
hoods is to see a mosaic of un-
finished citizen interventions in 
constant transformation: graffiti, 
tactical urbanism, signage, eco-
logical restoration, public space, 
parks, markets, and urban agricul-
ture. Likewise, planting food and 
ornamental plants in urban spaces 
is common in the informal areas 
of Bogotá, such as Ciudad Bolivar. 
This area has become an enclave 
of urban farmers, seed and food 
preservers, and leading defend-
ers of biodiversity and local na-
ture since many of its inhabitants 
come from rural territories.

In the (un)finished city, the 
collective conception and produc-
tion of the urban habitat are valued 
based on recognizing the specific 
conditions of each territory.1 Pro-
moting planning as a dynamic pro-
cess facilitates the inclusion of the 
perceptions, interests, and expecta-
tions that communities have about 
the city’s development. This in-
cludes the different ways in which 
citizens relate to nature, which is 
contrary to a linear and static pro-
cess defined by actors other than 
those who inhabit each territory.

4. FROM THE 
SEGMENTED 
CITY TO THE 
OVERLAPPING 
CITY
A FOREST WITH A FACADE OR 
A BUILDING WITH A CANOPY?

From one angle, it looks like a mod-
ern, corporate building that has been 
covered by reverberating vegetation 
fodder that tops out over an urban 
park. From another angle, it looks 
like a lush mountain forest. In reality, 
it is a facade of modern building ma-
terials that enlivens the avenue on 
the north side of the property. Archi-
tect Emilio Ambasz’s Acros building 
in Fukuoka City, Japan, multiplies 
the functionality and use of an urban 
site by placing the green elements on 

top of what is built. What should be 
on this urban site: a park or a build-

planners when both are required. 
However, perhaps it’s easier than it 
sounds: you can have the two spaces 
overlapping.

The possibility of buildings 
being crowned with large parks or 
green and biodiverse surfaces is not 
the only option, nor the best. Still, 
there are various ways to overlap liv-
ing space and built space to multiply 
activities and functionalities accord-
ing to each place’s needs and spatial 
characteristics (Pauleit et al., 2020; 
Ibáñez et al., 2019). 

Architect James Ramsey set 
in motion an idea as far-fetched as it 

subway park, the Low Line, in an 
abandoned and underutilized under-
ground urban space on Manhattan’s 
east side subway line. The key to the 
project’s success was enabling pho-

RESTORATION, RENATURATION, REGENERATION, 
OR REHABILITATION IN URBAN CONTEXTS?

-
ment, on a transformational scale, at every opportunity, and as the 
background to (and context for) everyday life is urgent and essen-
tial for meeting the enormous environmental, social, and econom-

look different, be used differently, be used by different people, and 
be looked after differently compared to how we do things now. It’s 
a radical ecological approach, a restorative ecology, repairing dam-
aged places, bringing together human community and rich biodi-
versity.   And it’s challenging for all concerned, including ecologists, 
because we must stop looking backward all the time, to the past, as 
the only source of our ecological reference points. Instead, we also 
have to look forwards, and embrace a new nature, a ‘Future Nature’ 

climate: a Novel Ecosystem. A joyful and productive interaction, a 
cosmopolitan mix, poised and adapted for decades to come, putting 
people at the heart of nature in cities.

Nigel P. Dunnet 

tosynthesis in a dark space due to its 
location below street level. This was 
achieved by incorporating optical 
devices in the urban space to cap-

-
tion into the subway space (The Low 
Line, n. d.).

ATTRIBUTES OF THE 
OVERLAPPING CITY

 It assigns the land several uses 
and functions simultaneously. 

 It builds spatial relationships in 
three dimensions, not two.

 It integrates human activities 
into areas destined for biodiver-
sity conservation.

 It incorporates compatible uses 
into protected areas, which re-

 It accepts and promotes biodi-
versity conservation outside 
protected areas.

 It operates like a forest, as differ-
ent things happen at various lev-
els and win-win interactions are 

 It promotes and constructs 
buildings and inert infrastruc-
ture with green roofs and other 
elevated elements and creates 
corridors.

In cities, avenues connect distant 
places of origin and destination but 
have fractured relations of proximi-
ty and pedestrian connectivity. The 
overlapping city suggests that these 
road mobility axes, especially the de-
pressed sections, be covered by liv-
ing surfaces that attract biodiversity 
and articulate the urban fractures 
caused by road axes for pedestrians 
(Ibáñez, 2014). The Bicentennial Park 
in Bogotá, built on a depressed sec-
tion of El Dorado Avenue, is a start-

use of space to be replicated in other 
parts of the city and urban centers in 
Colombia. Likewise, in Medellin, an-
other Colombian city, the Articulated 
Life Units are an excellent example 

of the overlapping city, as recreation-
al spaces and biodiversity enclaves 
were created on pieces of function-
al city infrastructure, such as water 
storage tanks.  

These cases demonstrate 
that, contrary to popular belief, if 
we know how to take advantage of 
these spaces and advance in the 
necessary research on the condi-
tions and requirements of organ-
isms in these environments, cities 
with high occupancy density rates 
still have space available for bio-
diversity. Interventions that make 

biodiversity and socio-economic de-
velopment. This brings nature back 
into the built environment, reduces 
the infrastructure footprint, frees up 
land for nature, and generates new 
economic value (World Economic 
Forum, 2022).

5. FROM THE 
PUNCTUAL CITY 
TO THE  
BIO-PERFORMATIVE 
CITY
USING THE CLOCK OR 
THE PARROTS SONG?

In Hong Kong, at 7 p.m. sharp, hun-
dreds of people gather on the Ave-
nue of Stars to appreciate the color-
ful performance of music and laser 
lights that the city displays on the 
other side of Victoria Harbour in 

intelligence-assisted coordination. 
In Leticia, the capital of the depart-
ment of Amazonas in Colombia, at 
every sunset, a cloud of parakeets, 
swallows, and other birds covers 
Santander Park producing a sub-
lime natural spectacle for the eyes 
and ears of tourists and locals who 
come to see and hear this staging 

of biodiversity. In different popu-
lations, it is not the clock that ac-
companies human activities but 
the natural rhythms that produce 
a profusion of sounds, shapes, col-
ors, and aesthetic experiences that 
mark the daily lives of millions of 
people. Likewise, in rural territories, 
the workday begins with the crow-
ing of roosters before dawn. In some 
environments close to water, the 
tides determine changes in human 
activities or milestones throughout 
the day, such as meetings and gath-
erings (Ibáñez, 2021).

Many modern cities are 
asynchronous with natural phe-
nomena and are designed primarily 
for visual appreciation, like a mosa-
ic of static landscapes adorning a 
photo. Ignoring the other senses in 
city planning and, above all, their 
synchrony with natural rhythms 
creates a disconnection between in-
habitants and the life experience of 
biological cycles, the types of light 
the sun produces throughout the 
day, the seasons, weather changes, 
atmospheric phenomena, plant phe-
nology, and water cycle dynamics. 
The term bio-performative is used 
here in the same sense as “perfor-
mative architecture” (Kolarevic, 
2005), which refers to how one or 
more environmental events deter-
mine a space or place; in this case, 
events caused by non-human life 
forms and natural cycles. 

ATTRIBUTES OF THE  
BIO-PERFORMATIVE CITY

 It connects and communicates 
urban human inhabitants with 
natural cycles, life processes, 
and, in general, environmental 
phenomena, thus promoting the 
incorporation of such phenome-
na in the design of public spaces 
and built structures. 

 It incorporates the circadian cy-
cles of human beings and the 
biological cycles of non-human 
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Figure 2. Cities typologies that describe the relationship between values, demands and 
capacities of local communities with different ecological conditions. Opportunities to 
face characteristic social challenges based on the cities biodiversity are presented.

Source: Prepared by the authors.
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beings into urban planning and 
design processes.

How do we incorporate the 
potential of biodiversity in the connec-
tion of people with their immediate 
environment in cities of the present 

environmental behavior of the territo-
ry and characterize aesthetic experi-
ences. Cities and architecture must be 

experiences, for example, the sound 
of animals, the management of water 
and rain as an integral element of the 
inhabited space, or the incorporation of 
natural light. The bioperformative city 
understands the biological and climat-
ic changes that occur over time and in 
each territory and seeks to incorporate 
them into the design of infrastructure 
and public space.

6. FROM THE 
ORNAMENTAL 
CITY TO THE 
BIOMIMETIC CITY
HOW LONG HAS IT BEEN 
WORKING WELL?

In 2019, the Global Biomimicry Insti-
tute announced the winning entry 
in its global nature-inspired design 
competition: Bryosoil, a modular, 
porous pavement system for man-
aging water in cities (Ibáñez, 2019; 
Biomimicry Institute, n.d.). This de-
sign was inspired by the bryophyte 
plants of the world’s largest páramo, 
the Sumapaz páramo (a high, cold 
plateau, similar to moorland) in the 
Colombian Andes. The Colombian 
team behind Bryosoil started with a 
question: How do we replace imper-
meable pipe systems and containers 
with a solution that allows multi-
functionality so that rainwater man-
agement systems do not collapse 
when cities expand? 

Every city in the world relies 
on systems of linear pipes and con-

tainer spaces to evacuate rainwater 

conventional systems become ob-
solete as cities grow because they, 
in turn, produce a greater volume of 
runoff water that must be evacuated 
due to the catchment of impervious 
surfaces. Bryosoil was developed 
from the morphological character-
istics of páramo mosses to promote 
the functions of natural soil: con-

and separating water. The result is 
a hand-portable and multifunction-
al three-dimensional module that 
works similarly to the mosses in the 
páramos and improves soil perfor-
mance to protect communities set-

The case of Bryosoil shows 
that, although biodiversity can be 
incorporated directly into cities and 
their infrastructure, it can also be 
present as a mentor and reference 
when designing solutions and tech-
nologies that solve functional prob-

achieved by studying the practical 
principles of organisms and eco-
logical processes that are adapted 
to local environmental conditions, 
identifying their biological strate-
gies, their abstraction to turn them 
into technological strategies, and 
validating their advantages in a sce-
nario of application in real situations 
(Ibáñez, 2019).  

Although biomimicry or na-
ture-inspired design is recent and 
little implemented, it is estimated 
to produce at least 30% of economic 
growth in several technology sec-
tors globally, including construc-
tion and architecture (Ivanic et al., 
2015; Kennedy et al., 2015). At the 
city scale, biomimicry has explored 
how some characteristics of natural 
systems can guide strategies to im-
prove the resilience of urban infra-
structures. Among these strategies, 
the inclusion of diversity in different 
dimensions and scales of the sys-

tem, the strengthening of multifunc-
tional design and urban-regional 
relationships, and the management 
of local biodiversity from the eco-
system-based adaptation approach 
stand out (Helmrich et al., 2020; Bio-
mimicry 3.8, 2013).

ATTRIBUTES OF THE 
BIOMIMETIC CITY

 It integrates strategies inspired 
by the functioning of organisms 
and biological systems.

 It uses climate adaptation strate-
gies of local species and ecosys-
tems.

 It prioritizes principles and pat-
terns of operation over form.

 It replaces traditional technol-
ogies with solutions based on 
how nature works. 

 It creates an environment of in-
novation based on the study and 
local biodiversity research. 

TOWARDS POSSIBLE  
FUTURES

Although cities offer opportunities as 
global centers of transformative in-
novation, catastrophic visions of their 
future still prevail, hindering the im-
plementation of plans and policies for 
creating more positive scenarios, both 
locally and globally (Bennett et al., 
2016; McPhearson et al., 2021; Iwaniec 
et al., 2021). The visions presented in 
this chapter seek to contribute to more 
positive discussions about the future 
of urban environments and thus mo-
tivate actions and inspire process-
es that will generate transformative 
changes in the years to come from a 
relational and systemic perspective. 
For example, the vision of an overlap-
ping city increases the possibilities 
for relationships among citizens and 
between citizens and nature within 
the urban matrix; likewise, the vision 

city-building as a complex and emerg-
ing phenomenon resulting from the 

interaction among multiple socio-eco-
logical factors (Alberti et al., 2018).

Increasingly, governments 
and academia are adopting approach-
es that promote green and inclusive 
cities through concepts such as sus-
tainable urban development, urban 
ecosystem services, green infrastruc-
ture, or nature-based solutions. How-
ever, it is necessary to strengthen 
languages and approaches that tran-
scend the instrumental conception 
of nature and human activities as 
drivers of negative transformations 
towards socio-ecological models that 
recognize the multidimensionality 
of society-nature relationships in the 
context of each territory (Kohler et al., 
2019; Mansur et al., 2022). 

In this sense, some authors 
have proposed conceptual and meth-
odological frameworks, such as na-
ture-based thinking (Randrup et al., 
2020; Maller, 2021), which suggest 
transcending the use of nature as an 

-
lenges to think and act in order to build 
regenerative and biophilic cities that 
provide spaces for biodiversity and 
ecological processes. This effectively 
integrates cultural diversity and the 
particular way in which local commu-
nities relate to nature. This perspec-
tive is relevant in the construction of 
the six proposed visions, especially for 
megadiverse countries, in which bio-
logical and cultural capital constitute a 
fundamental opportunity to integrate 
values, respond to social demands 
and use the capacities of communities 
that relate in different ways with each 

this perspective shows a typology of 
cities in which converge different eco-
logical conditions, societal challeng-
es, but also opportunities to face them 
based on biodiversity. This types in-
cludes from cities located at high alti-
tudes in mountains or along riverside 
or coastal areas, to those with high 
building desities. 

This diversity offers multiple 
alternative solutions in cases where 

IS BIODIVERSITY MANAGED BY GOVERNMENTS 
OR BY PRIVATE CITIZENS/ENTITIES?

Biodiversity is recognized as universal welfare but is dangerous-
ly decreasing. We, therefore, need to coordinate all the elements 
and actors involved to avoid this upcoming problem. Coordination 
means inclusion and not exclusion (not only versus), with the partic-
ipation of academia, administration, enterprises, NGOs, and individ-
uals. The challenge is how to organize the actions. The experience 
from Spain shows University research and teaching activities, with 
a Germplasm Bank in the UPM that has been preserving native spe-
cies since 1973, integrated into ESCONET. The Ministry of Climate 
Change develops programs with Biodiversity Foundations at the 
administration level. In addition, both the Regional Administration 
and the City Hall in Madrid have special projects (Metropolitan For-
est) which involve biodiversity issues. However, pending subjects 
are green roofs and walls, where native species may be recovered 
with citizen participation.

Julián Briz, Isabel de Felipe and Teresa Briz
Polytechnic University of Madrid

economic and institutional capacities 
are limited, fosters the collective con-
struction of knowledge, and provides 
scenarios for innovation, promotion 
of local technologies, experimenta-
tion, and transdisciplinarity. For bio-
diversity to thrive in the urban ma-
trix, it is required to understand how 
various aspects - such as diversity of 
human groups, histories, governance 
schemes, environmental charac-
teristics, and urban forms - jointly 

opportunities to manage biodiversity 
and ecosystem services within cities. 
(Mansur et al., 2020; Shih et al., 2020).

KEY MESSAGES

Promote interactions among 
the biological, social, and tech-

constitute the urban landscape. 
This interaction increases the sup-
ply of ecosystem services at the lo-
cal scale, reduces the dependencies 
and pressures that cities generate 
on peri-urban and rural ecosystems, 
and strengthens equitable access to 

Incorporate the hybrid nature 
of cities in their planning. This 

implies recognizing the role of built 
infrastructure and technology as 
mediators of society-nature relation-
ships and the particular opportuni-
ties offered by local capacities and 
the biological and cultural capital of 
each context.

Promote integrated approach-
es to the role of biodiversity 

in the urban matrix. Beyond being 

these approaches should serve as a 
scenario for the dialogue of interests, 
values, and expectations of various 
stakeholders and the meeting of dis-
ciplines, such as ecology, territorial 
planning, and urban design. 

Transform the way we build, 
design, plan and govern our 

cities from a biodiversity perspec-
tive. This change requires a sys-
temic and relational perspective 
in which cities are understood as 
complex and dynamic socio-eco-
systems and in which coordinated 
and innovative actions are promot-
ed to link people, places, meanings, 
visions, and ecosystems.
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TOWARDS THE 
FINANCING  
OF THE 
BIODIVERCITY

TYPES OF NBS FOR PRIORITY INVESTMENT OBJECTIVES 
IN LATIN AMERICA AND THE CARIBBEAN (LAC).

In a recent study by the Inter-American Development Bank 
(IDB) and the World Resources Institute (WRI), primary, sec-
ondary and tertiary investment objectives and up to three 
of the NbS implemented in 156 different projects were clas-

This made it possible to qualitatively establish the degree 
of applicability of each NbS option in relation to the priority 

relationship of NbS types was established against the most 
important investment objectives, especially those related to 

recovery of different types of ecosystems and the develop-
ment of agroforestry and silvopasture processes, good agri-

Source:

The world’s cities will become a key 
element in reversing the effects of 
climate change, as well as the dama-
ge to ecosystems and, consequently, 
their capacity to provide human we-

-

the creation of the United Nations En-

-
nal growth to promote environmental 
protection - climate change, preser-
vation of ecosystems, environmen-

1 
which has led to environmental pro-
blems becoming a priority on the glo-

been encouraging investment strate-
gies and policies, both public and pri-
vate, to strengthen natural capital2

Within this framework, the 
phenomenon of urban expansion 
acquires great importance due to 

Investment 
mechanisms for 
incorporating 
biodiversity in urban 
planning

to greenhouse gas (GHG) emissions, 
and the high risk of human and ma-
terial damage that can stem from 
the resulting degradation of ecosys-

action, given that, as the United Na-
tions3  points out, 55% of the world’s 
people live in cities today, and this 
proportion will increase to 68% by 

accelerate climate mitigation and 
adaptation in cities, based on the 
preservation and restoration of their 
ecosystems and biodiversity, seen 
as a way to effectively address the-

is a matter of adapting urban plan-
ning to environmental criteria and 
orienting investments towards na-

within the framework of the biodi-
vercity concept, as a model for sus-

In this sense, “Nature-based 
solutions” (NbS) are a key element 

that has emerged in actions to pro-
tect, sustainably manage and resto-

around cities while at the same time 

-
ty thus emerges as a concept around 
which investment should be prioriti-

The aim is to have greater possibili-

respond to the climate emergency 

-
nancing mechanisms to develop NbS 

However, these mechanisms must be 
accompanied by a public policy, which 
requires articulating several elements 

important issue is guaranteeing the 

be a complex bottleneck in the case 
4 Despite this, the potential for 

investment in NbS projects exceeds 

Humboldt Biological Resources Re-

-
city concept can provide an impetus to 

-
nancing of these actions, as well as 

-
nancial instruments, so that together 
with the traditional ones - public bud-
gets, multilateral or local loans - they 
can guarantee “green” investments 
in those cities that seek a transition 

-
sed on the protection, restoration, and 
sustainable use of their ecosystems 

This chapter presents pos-
sible mechanisms that can facilitate 

out alternatives for NbS funding, both 
public and private, focused on stren-
gthening the commitment made by 
biodivercities and their consequent 
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-

the information presented seeks to 
contribute in the creation of public 
policies that make viable the articu-

GENERAL 
CONTEXT AND 
THE VALUE OF 
BIOLOGICAL 
DIVERSITY

biodiversity and the city, mainly su-
pported by NbS, must consider that 
what is urban refers not only to that 

that biological diversity has an im-
portant capital value in these spaces, 
as it provides ecosystem services 
that are fundamental for the well-be-

-
gical diversity is an asset equivalent 

These natural assets that 
should be valued within the concept 
of biodivercity are diverse and opera-

-
presented by protected areas, green 

-

found in these spaces, as well as wa-
ter sources and food and energy su-

TYPOLOGIES OF INVESTMENTS 
IN NATURAL CAPITAL AND 
URBAN BIODIVERSITY

The investments that arise in this 
context are of different types in ter-

Regarding the former, they corres-
pond to the conservation or the par-
tial or total recovery of ecosystems 

-
ding the latter, they cover two diffe-

rent areas: NbS and hybrid solutions 
5 These 

have great potential for contributing 
to sustainability and generating so-

In most cases, these NbS or 
combined investments correspond 
to public assets and should, there-
fore, be defined and operated main-

are some cases in which they are 
public assets or assets transferred 

-
ble, they should be provided by pri-
vate parties or through agreements 
between the State and private or 
community entrepreneurs, through 
concessions or public-private part-

Urban-regional biodiversity 
is usually incorporated in this con-
text through territorial planning and 
management instruments, which 

the different types of elements that 
are considered to provide fundamen-

example, this occurs precisely with 
-

main ecological 
structure
connotations of interest: (i) it can be 
a mandatory action framework for 
public environmental management 
and indicative of the private sector; 
(ii) it has a long-term validity; and 
(iii) the mandate is the responsibility 
of the State (whether at the munici-

INVESTMENT OPPORTUNITIES 
IN BIODIVERCITIES

According to Funds Society, for the 
World Economic Forum, more than 
half of the world’s GDP is directly de-
pendent on nature’s goods and ser-

in natural capital, resulting from the 
loss of biodiversity and the deterio-
ration of renewable reserves, poses a 

-
6 which 

shows that the positive impacts of 
investments in nature outweigh the 
costs that the economy would have to 
bear for the losses caused by the dete-

Biodiversity investments 

On the one hand, to adopt, as much 

mechanisms must be promoted, but 

are medium- and long-term projects 
due to the very essence of the pro-

to point out that international expe-
rience shows that the way to promote 
NbS as the driving force of biodiver-
cities requires the efforts of govern-

to channel resources toward a new 
generation of urban green infrastruc-

FINANCING THE 
BIODIVERCITY: 
EXPERIENCES 
AND CHALLENGES

-
gement in projects to promote biodi-
vercities based on NbS requires en-
vironmental policies and actions at 
global, national, regional, and local 

main instruments: (i) planning; (ii) 
command and control; (iii) econo-
mics; and (iv) education, informa-

-

plans, watershed plans, waste ma-
nagement plans, and land use plans, 
among others, which, as mentioned 

of regulation and establishes spe-
-

7 The 
third is based on using economic or 
market incentives to generate be-

the fourth seeks to train, educate 
and inform society about relevant 

FINANCIAL SOLUTIONS 
FOR BIODIVERCITIES

Financial capital - or, more generi-

because it enables the exchange of 
funds between legal entities or na-
tural persons over time and makes 
investment for capital formation 

is natural capital, it is often referred 

A -
diversity8

and strategy (or some economic 
-
-

nable use, and equitable sharing of 

It is worth mentioning three 

and investment in natural capital 
and NbS in a context of transforma-
tions such as those proposed by the 
biodivercities:

1  There is a current imbalance be-
tween public or private funding 
for investments in activities that 
are harmful to ecosystems and 
biodiversity - fossil fuels, agricul-

-
tructure, among others - versus 
activities that enhance natural 
assets and promote sustainable 

2
the main concern is the uncer-

-
se investments, as they have a 
longer time to generate income 

-
tiveness of projects by affecting 

3
projects are generally inadequa-

Although the situation in this regard 

markets do not adequately value bio-
diversity outcomes and avoid inves-

to establish incentives that particu-
larly motivate institutional investors 
to consider the value of biodiversity 
assets, both in making funding de-
cisions and in the process stimula-
ting markets to channel investment 

from developments in the broader 

that this may be achievable, thanks 
to the considerable reduction in risk 
exposure and growing evidence of 

assets as drivers of cities with better 

-
nual and framework for identifying 

start integrating this issue into the 
-

any case, it is necessary to create the 
conditions and technical capacities 
in each country to structure projects 
that promote transformations in bio-
divercities at the feasibility level (“re-
ady for investment”), in addition to 
policies that incorporate these pro-

FINANCIAL SOLUTIONS FOR BIODIVERSITY

Financial solutions for biodiversity are based on a combination of 

-
-

nancial solution are:

• 
• The main agent or intermediaries in charge of managing the 

• 
-

cial instruments such as bonds, shares, or tax and regulatory 

• -
ding future expenses; (ii) providing measures that improve 

synergies, align incentives and favor a more equitable distribu-
tion of resources; (iii) generating revenues; and (iv) realigning 

• 

Source:
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INVESTMENT SCOPES
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Fiscal income and transfers

Compensation programs
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funds and tax revenues or sur-

service providers; multilateral 
loans; and private investment, 

 
public and private companies that 

Public �nancial instruments 
for the biodivercity

In general, national or subnational 
governments allocate resources 
for financing and investing in bio-

They do so through: (i) direct in-
vestments from the public budget, 
whose sources may be general re-
venues, debt, taxes, fees, or ear-
marked fiscal contributions; (ii) the 
creation of environmental incen-
tives and regulations; and (iii) pu-
blic-private partnership schemes, 
concessions, and other joint parti-

-
ce also has access to debt sources, 
such as multilateral credits, through 

-

is supported bilaterally or multila-
terally by both developed countries 
and multilateral development banks 

Private �nancing

The international community re-

ensure that current trends in bios-

this reason, as in the public sector, 
private investments have access to 
instruments such as green bonds, 
sustainability-linked loans, private 
equity funds in support of biodiver-
sity, environmental impact bonds, 
and other insurance products for 
activities that enable the conser-

vation, restoration, and sustainable 

This market is expected to 
see an increase in the issuance of 
green bonds, social bonds, sustaina-
ble bonds, blue bonds, and all bonds 
of a similar nature related to sustai-
nable development spending by na-
tional or subnational governments 

STRATEGIC 
CONSIDERATIONS 
FOR THE 
FINANCING OF 
BIODIVERCITIES 

The biodivercities initiative is an 
appropriate and timely global res-
ponse to ensure sustainable ur-
ban-regional development, as it 
takes into account the challenges 
and opportunities provided by bio-
diversity as a cornerstone within 

-
integration of local ecosystems in 
these processes, mainly with green 
infrastructure, will lead to improved 

In the short and me-
-

nancing of these programs should be 

As an initial approach, the following 
are some ideas that seek to promote 

-

STRATEGY 1. DEVELOP A GREEN 
BOND PACKAGE TO FINANCE 
ECOLOGICAL NETWORKS AND 
GREEN INFRASTRUCTURE AS 
AN ARTICULATING AXIS

-
nism at the national and regional 
level that allows the sustainability 
of ecological networks and green in-

Figure 1. Instruments, 
�nancial solutions, and 
investment areas that 
de�ne the �nancing of 
projects such as NbS that 
make the development of 
Biodivercities viable.

FINANCING
OF  

BIODIVERCITIES 
PROJECTS

9 and 
“scalability”10 should be sought to fa-

NbS Funding Experiences

Investments that drive the transfor-
mations proposed by bio-green cities 
can be made by combining traditio-
nal interventions and NbS, especia-

-
riences in the implementation and 

that they are a way to boost green in-
frastructure, in many cases in more 

-
tion, these NbS interventions allow 

-
ments that are implemented in the 

-

 Grants and donations: these are 
the primary source of funding 

public entities or international or 

 Economic instruments: funds 
from fees and surcharges from 
public service providers, tax re-

-
nues from compensation pro-

together national and territorial 

 Return-based instruments: debt 
-

tional loans from commercial or 
multilateral banks, green bonds 
issued by local or national go-
vernments, and equity invest-
ments such as private or public 

11

 Risk management instruments: 
innovative scheme to mitigate 
project risk through insurance 

 -
-

tion of grant sources; matching 
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frastructure as the articulating axis 
of the biodivercity projects, guaran-
teeing the connection of the elements 
of urban-regional development with 
the biodiversity of the cities and their 
ecosystemic services in a compre-

the formulation and structuring of 

green infrastructure networks could 
be strengthened in areas where prece-
dents of green bonds for air pollution 
control, environmental education, and 

STRATEGY 2. EXPLORE THE 
CREATION OF A CATALYTIC 
FUND FOR BIODIVERCITIES

It can be achieved through a partner-
ship between the three levels of go-
vernment and multilateral agencies 

capital for projects within the initiati-
-

nancial support such as green conser-
vation bonds, watershed restoration, 

STRATEGY 3. ARTICULATION 
BETWEEN ENVIRONMENTAL 
MANAGEMENT POLICIES 
AND INSTRUMENTS

It is essential to properly articulate 
environmental management poli-

-
nancial markets, private investment, 
tax revenue possibilities, and interna-

regard, a comprehensive review of all 
environmental policy instruments, 
particularly those related to biodiver-

tional aid, and market access facili-
ties should be part of the plan for the 

KEY MESSAGES

Create innovative municipal bu-
dgets focused on incentivizing 

green infrastructure and Nature-ba-
sed Solutions. Explore this through 
channeling and integrating funds 
from different government sources, 
green infrastructure projects, and, 

Encourage the creation of natu-
ral capital funds and NbS pro-

jects at the municipal level. 
consolidate an implementing agency 

nature, biodiversity, and ecosystemic 

This fund could explore various direct 

-
-

nisms should be redesigned to impro-

STRATEGY 4. PROMOTION 
OF GREEN FINANCE

-
truments available for public invest-
ment should be, as a priority, oriented 
towards biodiversity projects and 
should be advanced mainly at the ur-

-
gh NbS projects with a medium-term 

allocations at different scales should 
be earmarked for NbS projects, who-
se bankability has been previously 
demonstrated not only in direct eco-

The strategies presented seek to propo-
se an urban planning model that consi-
ders natural capital assets a cornerstone 
for a socially just and economically via-
ble urban transformation based on the 
protection, restoration, and sustainable 
use of ecosystems and biodiversity re-

the necessary changes in the regulatory 

institutions seek precisely to reorient 

the real cost of nature and its importan-

What follows are a series of 
recommendations and the key mes-
sages that emerge from the pers-

-

 To make the biodivercity via-

implement public policies that 

favor the preservation and reco-

 Regulatory environments and ins-
titutional arrangements must be 
created - at municipal, regional and 
national levels - that favor invest-
ments in these projects and state 

vital elements to consolidate the pu-

 To guarantee the biodivercity 
-

bean, it is essential to articulate 
environmental management 

-
nancing schemes according to 

private investment, tax revenue 
possibilities, and international 

 -

instruments and local and interna-

green bonds) aimed at promoting projects 
that boost the urban-regional link with 
biodiversity and its ecosystem services.

Promote public investment primarily 
aimed at developing projects 

and managing biodiversity in 
the urban-regional sphere.

Comprehensively review and articulate 

order to optimize their resources and 
that catalyzes interventions 
at a small and medium 
scale in the short term.

DEVELOP 
FINANCIAL 
MECHANISMS

ARTICULATE 
POLICIES AND 
INSTRUMENTS

PROMOTE 
GREEN 
FINANCE

PROMOTE 
SEED 
CAPITAL

Figure 2. Strategies to promote the �nancing of projects that can 
make Biodivercities more dynamic and viable.
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