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Abstract Nature-Based Solutions concepts and practices

are being used worldwide as part of attempts to address

societal challenges but have also been criticised for not

dealing with deeper transformations needed to face urgent

issues including biodiversity loss, climate change and

inclusion. In this paper, we explore how an inclusive,

integrated and long-sighted approach, emphasising a

more radical integration of nature within cities, might

support the transformations needed to endure major

contemporary challenges. Addressing important emerging

critiques of Nature-Based Solutions, we consider the

potential of a more incisive form of Nature-Based Thinking

(NBT) in cities, based on more holistic perspectives. The

paper draws on a reflective and iterative research process that

engaged both the research and practice communities through

a symposium and a series of futures workshops that together

explored the potential of NBT to develop future nature-cities

relations in Europe and Latin America. The results of the

reflective process suggest that notions of nature with

people—not for people— new organisational structures,

and the intention and capacity to apply long-term perspectives,

are needed when planning for NBS interventions aimed at

sustainable urban development. This includes developing a

cultural-structural change based on new and inclusive

understandings of human–nature relations, and novel

governance paradigms that allow cross-sectoral coordination

and engagement of local stakeholders beyond formal

organisational structures.

Keywords Climate change � Nature-Based Solutions �
Nature-Based Thinking � Urban governance

INTRODUCTION

The implementation of Nature-Based Solutions (NBS),

defined early on as ‘‘solutions that are inspired and sup-

ported by nature, which are cost-effective, simultaneously

provide environmental, social and economic benefits and

help build resilience’’ (EC 2022) has gained traction to

cope with several contemporary societal challenges, such

as climate change and biodiversity loss (Feyisa et al. 2014;

IPCC 2014; Skoulika et al. 2014; Young et al. 2019). NBS

have been tested and used in diverse contexts from biodi-

versity conservation (TEEB 2010) to engineered

stormwater solutions in urban scenarios (Wendling & Holt

2020) and could promote urban re-naturalisation processes

as well as reducing climate risks and adding multiple

benefits for highly populated areas (Wickenberg et al.

2021). Hence NBS have become central to attempts to

overcome urban challenges and scholars call for the need to

include them in policy making, planning and management

whilst also helping governments, NGOs and the private

sector to promote human wellbeing (Cohen-Shacham et al.

2019; Ferreira and Ribeiro 2020; Wickenberg et al. 2021).

A recent review of NBS publications developed a list of

key characteristics which state that NBS should (i) be

inspired and powered by nature, (ii) address (societal)

challenges, (iii) provide multiple services/benefits and (iv)

be effective and economically efficient (Sowinska-Swier-

kosz and Garcia 2022; see also Dorst et al. 2019). How-

ever, even as scholarly and policy interest in NBS has risen

exponentially (Wild et al. 2020), ecological, social and

economic crises have intensified in scale and urgency,

generating important questions about the adequacy of NBS,
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as originally conceived, as a response to pressing societal

challenges.

The problematic idea of ‘solving’ the challenges posed

by urban development via NBS risks reproducing or

exacerbating instrumentalised views of nature as external

to the social realm or as a resource to be exploited

(Schröter et al. 2014; Eggermont et al. 2015). Critics have

argued that the ambiguity of the NBS concept could make

it vulnerable to co-option, and to be used as a green-

washing strategy, which has led to interpreting the NBS

concept as a ‘dangerous distraction’, which impels tangible

structural changes (Melanidis and Hagerman 2022). In this

conception, NBS can be seen as part of an eco-modernist or

‘green growth’ approach that disavows the wider structural

drivers of change and transformations required to respond

to climate and nature emergencies. Linked to this, critics

question the anthropocentric and instrumental conceptions

of nature assumed by NBS (Pereira and Bina 2020; Tozer

et al. 2020; Maller 2021). This is evident in the idea that

nature-based interventions offer ‘solutions’ to a wide range

of challenges and priorities. For some critical voices, this

idea is rooted in the very forms of Capitalist modernity,

Western instrumental rationality and faith in technological

progress, which created the crises of the Anthropocene in

the first place (e.g., Morton 2016). Despite an explicit

emphasis within NBS on moving beyond grey engineering

within cities, the idea that the ‘wicked problems’ found in

complex, open systems can be ‘solved’ has long been cri-

tiqued (Rittel and Webber 1973, p.160). From this view-

point, NBS may be seen as imbued with significant

ontological and epistemological assumptions which may

constrain rather than enable wider processes of change

(Pereira and Bina 2020). For example, the prevailing

emphasis on technocratic solutionism in urban develop-

ment has been shown to dominate narratives and imagi-

naries (Bina et al. 2020) and may therefore limit the

possibility of thinking about cities from radically different

perspectives, where human and other-than human relations

are central (Bina and Pereira 2021; Maller 2021).

In this paper, we explore what is seen to impede any

inclusive and transformative capacity of NBS. Our aim is

to examine the potential value of a deeper form of inte-

gration of nature in city planning and management, by

exploring how a Nature-Based Thinking (NBT) perspective

(Randrup et al. 2020; Wild 2020) can broaden, and expand

NBS frameworks through incorporating local contexts and

realities (Wickenberg et al. 2021). Nature-Based Thinking

suggests a need to recognise nature from a human—and

more than human—perspective, acknowledging the

intrinsic value of nature, as well as proposing a long-

sighted and relational approach to nature (Randrup et al.

2020). We present the results of a reflective, iterative

process derived from a transdisciplinary symposium and

futures workshops, which engaged multiple stakeholders—

from practice and research in seven Latin American and

European cities—involved in the implementation of urban

NBS. The intention is that these results may help to

strengthen the use of NBS not just as solutions, but as a

holistic approach to address urban societal challenges. In

the following sections, we develop our understanding of

NBT, present our methodological approach and discuss our

results and conclusions.

THE DEBATE ON NBS AND THE URBAN

CONTEXT

In addition to the more fundamental, conceptual critiques

of NBS, it is also widely recognised that the potential

attributed to NBS is often not realised in practice, whether

by dominant forms of economic development, lack of

political will, and/or inadequate planning and management

in cities (Kabisch et al. 2016; Qiao et al. 2018; Dorst et al.

2019). There are also vast differences between countries in

the Global North (GN) and the Global South (GS) in

knowledge, governance, policy and institutional capacity to

implement NBS (Dobbs et al. 2019; Breen et al. 2020).

Fragmentation of government, including processes of pri-

vatisation and organisational restructuring, has exacerbated

hierarchical and silo-dominated organisational environ-

ments (Randrup and Jansson 2020). This constitutes a

problem for urban NBS implementation, which often

requires integrated and transdisciplinary coordination

across and beyond scalar boundaries (Wickenberg et al.

2021). This can result in persistent mismatches between the

different geographical scales at which governments oper-

ate, e.g.,: locations where economic investment decisions

are made are not always, where the environmental impacts

of urbanisation processes are felt (e.g., Bai et al. 2010).

Contemporary research has frequently suggested that a

more systemic approach to urban planning and manage-

ment might enable urban-based governance systems to

promote sustainability transitions, economically, socially

and ecologically (Bai et al. 2016; Frank et al. 2017;

Duminy and Parnell 2020; Wickenberg et al. 2021). Sys-

tems-based approaches including cultural, economic and

technological perspectives have been proposed to help

maximise co-benefits and synergies, and to manage

inevitable trade-offs such as the mismatch between urban

policies and regional and global environmental issues (see

i.e., the vast literature on social-ecological systems (SES)

and social-ecological-technological systems (SETS),

including: Andersson et al. 2014, 2021; McPhearson et al.

2016, 2022; Wellmann et al. 2023, as well as Bai et al.

2010; Wickenberg et al. 2021). Theoretical interpretations

of urban development have often assumed that cities
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exhibit (eco) systemic behaviours (Bai et al. 2010;

Andersson et al. 2014; McPhearson et al. 2016). However,

urban science has long grappled with the challenges of

analysing complex urban systems (Rittel and Webber

1973; Duminy and Parnell; 2020; Fokdal et al. 2021).

Exacerbated by the basic government constraints discussed

above, it has proven stubbornly difficult to plan and man-

age the complexity of cities from a socio-ecological, gov-

ernance-based perspective (see Elmqvist et al. 2006; Frank

et al. 2017; Andersson et al. 2021).

The challenge of governing complex socio-ecological

urban systems (Andersson et al. 2014, 2021) is also

increased by calls to acknowledge and incorporate diverse

ways of knowing and relating to nature. Debates on more

inclusive, pluralistic approaches to nature in cities range

from the inclusion of relational values, more-than-human

approaches, justice in ecosystem services, post develop-

ment approaches and the life frames approach (Whatmore

2006; Gudynas 2014; O’Conner and Kenter 2019; Lange-

meyer and Connolly 2020). Scholars have remarked the

importance of considering alternative approaches from a

plurality of knowledge systems, including principles from

non-western worldviews and cultures, in their relations to

nature (Dobbs et al. 2019; Pereira and Bina 2020; Tozer

et al. 2020; McPhearson et al. 2022). The relevance of

indigenous, traditional or ancestral knowledges—under-

stood as place-based and knowledge-practice-value sys-

tems—is widely recognised as a precondition for providing

resilient and sustainable responses to the climate crisis and

nature-based societal challenges (McMillen et al. 2014). In

fact, for many First Nations and indigenous populations

across the globe, human–nature relationships imply a more

balanced relationship between human beings and ‘mother

nature’ (Kimmerer 2013; Melo 2013), based on principles

of complementarity, reciprocity, kinship and communal

labour (Mayer 2005). These include respect for nature’s

cycles and engaging with nature in a reciprocal relation-

ship, which implies at the same time ‘raising’ and ‘being

raised’ by nature (Van den Berg 1990). These guiding

principles are reflected through everyday practices and

governance structures, which deeply link nature and com-

munity life, and are also reproduced in the urban scenario

(Hernández- Garcı́a and Caquimbo-Salazar 2018).

There seems to be broad agreement on the need for

locally adaptive NBS, tailored to specific contexts and

challenges, including the wide range of governance

arrangements, political regimes, socio-economic factors, as

well as cultural and historical considerations prevalent

across both the GN and the GS (Davies and Lafortezza

2017; Kauark-Fontes et al. 2023). However, it is

notable that countries in the GN often possess more sub-

stantial financial resources for NBS due to their higher

income levels and well-established environmental policies

(Kauark-Fontes et al. 2023). Conversely, this financial

advantage is not typically enjoyed by countries in the GS,

leading them to encounter challenges in securing funding

for large-scale NBS projects (Castelo et al. 2023; Kauark-

Fontes et al. 2023). Furthermore, policy support for NBS in

the GS tends to exhibit greater variability, or being com-

pletely absent, resulting in difficulties when trying to

coordinate efforts across diverse government agencies

(Breen et al. 2020). Moreover, there are major challenges

that may ultimately impact the successful implementation

of NBS in Latin America, such as weak local government

structures, informal settlements, significant socio-economic

inequalities and conflicts with indigenous community

practices (Breen et al. 2020; Portugal Del Pino et al. 2020;

Kauark-Fontes et al. 2023).

Taken together, the core critiques and practical prob-

lems faced in developing urban NBS suggest a need for

continued debate and development of both the concept and

practice of NBS, exploring how they could provide more

effective responses to contemporary socio-ecological

challenges in the cities. The introduction of NBT is part of

the rich, contemporary debate around NBS, in line with the

socio-ecological, systemic and pluralistic approaches dis-

cussed above. We present its main premises in the next

section.

Nature-Based Thinking (NBT)

NBT is proposed as a mindset that sees nature and

humanity as indissolubly connected, working across sec-

tors, disciplines and levels of governance to implement

NBS over conventional infrastructure, whilst advocating

and educating for change that supports this transformation

(Wild 2020). NBT attempts to incorporate a relational and

reciprocal perspective on human–nature relations (see

Fig. 1) proposing three inter-related dimensions:

(i) nature itself and its ecological processes, including

securing room for nature beyond services and solutions,

and especially in urban areas, to build in more space for

natural processes, ecosystem functioning, and long-term

unpredictability, whilst recognising nature’s intrinsic val-

ues; e.g.,: the inherent worth and right to exist that is

attributed to ecosystems and species, regardless of their

usefulness to humans. (ii) The institutions formally, or

informally owning, governing and/or managing a natural

space, recognising the need to break siloes and build

opportunities for linking formal government with local

communities through cyclical process to plan, design,

construct, and manage different types of urban green

spaces; and, (iii) the communities living in, for and with

nature, to reconnect urban populations with nature directly,

physically as well as spiritually and emotionally, by

expanding the opportunities for urban populations to
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experience the unpredictability and heterogeneity of

nature.

The relations between the dimensions are just as

important as the dimensions themselves, and are repre-

sented by three nexus: (i) The nature-governance nexus,

which relates to how nature is being developed, governed,

managed and maintained; (ii) the community-nature nexus,

which describes how nature relates to communities living

in, for and with nature; and (iii) the community-governance

nexus, which describes how institutional governance

structures engage and involve citizens in NBS processes

but also, how citizens, often independently (or even in

conflict with) governments interact with nature.

In essence, NBT poses a shift from a solutionist to a

systemic approach, by suggesting that the direction and

magnitude of the changes that cities make could ultimately

be defined by how the links or interactions among the three

dimensions generate or mitigate social-ecological prob-

lems. This would again depend on the extent to which

cities can maintain and deal with all three connections

simultaneously. The NBT framework triggers questions

about how to reach a balance between the three nexus. For

example, in terms of the nature-governance nexus, one

emerging question is how the value of NBS and their

services can be formally acknowledged within urban gov-

ernance, whilst recognising nature’s intrinsic value. In

terms of the community-nature nexus, it forces us to

question how culturally diverse and community-centred

ways of relating to nature which have been crucial for

survival in economically disadvantaged regions can be

preserved and integrated into urban development. Finally,

the community-governance nexus sparks questions about

which new practices, technologies and governance

approaches are needed to co-create long-sighted social-

ecological transformations.

Next, we describe the process by which we have col-

laboratively explored how a NBT perspective can broaden

and expand NBS frameworks.

MATERIALS AND METHODS

This paper is based on a reflective and iterative research

process within the EU funded Horizon 2020 CONEXUS

project (Research & Innovation Action). CONEXUS is a

cooperation between European and Latin American cities,

starting in 2020, and implementing NBS pilots within

‘Life- Labs’ (urban living labs) in seven cities: four in

Latin America (Bogota, Colombia; Santiago, Chile; Sao

Paulo, Brazil and Buenos Aires, Argentina), and three in

Europe (Lisbon, Portugal; Barcelona, Spain and Turin,

Italy). In Table 1, the key NBS for each city are listed as a

context for the NBT discussions.

We compile viewpoints from both the Global North

(GN) and the Global South (GS), a crucial dialogue that has

long been demanded and is essential for overcoming the

global environmental crisis. Different voices and dis-

courses from academia, practitioners and citizens in

European and Latin American cities implementing NBS

are thus represented in this paper.

The reflective, iterative research process is in line with

qualitative research principles, where the role of iteration

contributes to build on a deeply reflective process, devel-

oping meaning through a series of iterations between data

generation, analysis and reflection processes (Srivastava and

Hopwood 2009). As part of the reflective process, we

organised a transdisciplinary symposium within CON-

EXUS, to discuss the concept ofNBT, followed by a series of

Nature FutureWorkshops (NFWs), which were held in six of

the seven cities. The results from the NBT Symposium were

used as an analytical lens to analyse and reflect on the NFW

results. This process is described in more detail in Fig. 2.

A description of each of the reflective events is pre-

sented next.

Nature-Based Thinking symposium

A symposium was organised to deepen understandings of

NBT and to identify possible synergies, overlaps or chal-

lenges for the cities. A call for abstracts emphasised five

major themes about NBT: (1) New practices, technologies

Fig. 1 Nature-Based Thinking incorporates three dimensions and

their relations, as an approach or a mindset to examine the human–

nature interaction in NBS development. These relations are reciprocal

and interdependent, being all of the same weight (and importance)

(Adapted from: Randrup et al. 2020)
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Table 1 Key NBS implemented by each of Conexus cities in the project ‘Life-Labs’

City NBS purpose

Bogota Structural and functional restoration of local streams, upstream riparian forest restoration for peri- urban sustainable urbanisation

Barcelona Improving biodiversity and environmental performance in urban allotment gardens

Buenos Aires Restoring wetlands for storm water phytoremediation, establishing Sustainable Urban Drainage

Systems (SUDS), daylighting of culverted rivers, and green fences to ameliorate urban air pollution

Lisbon Enhancing ecological connectivity and demonstrating place-keeping principles

Santiago NBS for air quality and flooding as well as addressing environmental justice issues

Sao Paulo Habitat effects on human wellbeing and climate change mitigation (thermal comfort, CO2 reduction and pollution reduction)

Turin Repurposing public areas, establishing sustainable urban drainage systems (SUDS), increasing urban biodiversity

Nature-based Thinking

Theory (Randrup et al., 2020)

Method (Sharpe, 2013; Sharpe et al.,
2016; Pereira et al. 2020)

NFWs

NBT Symposium

Research & Prac�ce

Theore�cal re-interpreta�on 
• Nature with people. Not only for people
• New organisa�onal structure / New NBS governance paradigm
• Long-sighted perspec�ves 

Deduc�ve
NBT- Inspired

Analysis

Outputs from NFW

Induc�ve/
Thema�c
Analysis

NBT 
Contribu�ons to 

NBS 
implementa�on

Analy�cal frame for the NFW 

Fig. 2 Iterative process for the analysis of the Nature-Based Thinking (NBT) Symposium and Nature Future Workshops (NFW) results, the blue

lines signal the NBT symposium feedback into NBT and then into the NFWs. The dotted boxes signal the different types of analysis performed

on both Symposium and NFW results
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and governance for long-sighted social- ecological trans-

formations; (2) Concepts and related value frames to

strengthen human–nature connectedness; (3) Changes to

ensure that nature-based approaches become mainstream;

(4) Value of nature beyond solutions and services and (5)

Transdisciplinarity.

The symposium was held online in December 2021,

presenting eight papers which covered the above-men-

tioned themes. Ninety-four delegates participated, dis-

tributed as follows: science/research—36; city/regional

governments—16; SME/business—14; NGO/civil soci-

ety—10; policy/government—17; other—1. Presenters’

profiles were transdisciplinary with both academic and

practitioner representation. To motivate reflection, the

symposium was organized into two forty-minute sessions,

each showcasing the presentation of four papers, followed

by a dynamic panel discussion involving two pre-assigned

paper reviewers, the authors, and the audience.

Based on the outcomes of the symposium, we developed

a deeper understanding of Nature-Based Thinking, and

thoughtfully integrated these insights back into the foun-

dational principles of NBT, set out by Randrup et al.

(2020). This process involved transcribing the symposium

talks and panel discussions, followed by a rigorous the-

matic analysis. The initial analysis was conducted by four

co-authors, and the outcomes were subsequently reviewed

and summarized by two additional co-authors, culminating

in the identification of three major overarching themes:

• Nature with people instead of nature for people

• New organisational structures/NBS governance

paradigms

• Long-term perspectives

These themes are further described in ‘‘Nature with

people instead of nature for people’’ section.

Nature Futures Workshops

The purpose of the Nature Future Workshops (NFWs) was

to invite leaders, experts and agents of change, working

with or around NBS to (i) jointly explore nature-based

futures that support the wellbeing of all life; (ii) engage a

range of perspectives and plurality of voices in exploring

desired futures for nature (and life) and (iii) promote

mutual transformative learning and seeds of transformative

change through a richer and more connected understanding

of nature and life’s potential. The NFWs methodology was

based on the three horizons framework (3-H) (Sharpe 2013;

Sharpe et al. 2016; Pereira and Bina 2020). Futures

methods like 3-H are not concerned with forecasting

specific futures but with opportunities for reflection on the

present and the futures we are currently creating, alongside

creative exploration of preferred futures. The process

reveals gaps between current actions and what is needed to

realise preferred futures, generating critical reflection on

the changes we need to make. By considering concrete

actions required to realise aspirations, the method focuses

on taking action to change current trajectories.

NFWs were developed collaboratively with Life-Lab

coordinators in six of the seven CONEXUS cities. One of

the cities had carried out similar and extensive workshops

very recently, and therefore decided not to carry on the

NFW. A guidance document was produced to support each

city. Due to varying COVID-related restrictions, both

online and in-person versions were held between January

2022 and June 2022. Life-lab coordinators identified and

invited a diverse range of participants aiming to get a

‘mixed view’ on the future of cities. In total, eighty-eight

delegates participated in the workshops: science/research—

42; city/regional governments—32; SME/business—5;

NGO/civil society/activists – 6; other—3.

To foster reflection, participants answered a preparatory

survey before the NFW. The first part presented open

questions where participants described three current trends

affecting nature in their city, three key drivers of change

and the three promising seeds of change. They were also

invited to write a postcard from their future selves,

describing (and imagining) their cities in 2050. Results

from the preparatory survey were presented at beginning of

workshops to start the reflections and discussions. In the

workshop, the first step ‘‘The futures we’re making now—

Horizon 1’’ aimed to build a narrative about the futures

participants are making now (including NBS interven-

tions). Participants projected current trends, surveyed the

horizon and contemplated the futures that would unfold in

their cities if ’business as usual’ approaches persisted. The

second step ‘‘The futures we want—Horizon 3’’ aimed to

explore and develop shared visions of desired futures.

Finally, a ‘back casting’ third step ‘‘How we can get there –

Horizon 2’’ sparked reflection on possible pathways from

desired futures to the present, considering key actions and

interventions.

Following each workshop, a comprehensive report

detailing the survey results and workshop discussions was

generated. This was succeeded by reflective meetings with

Life-Lab coordinators and other local participants, pro-

viding an opportunity for in-depth discussions to validate

and refine the data. The main question guiding these

meetings was whether the NFWs results were aligned to

the NBT themes identified during the symposium and the

degree to which this alignment was evident.

Core insights that emerged from the NFWs were

grouped according to the three central perspectives derived

from the NBT Symposium: 1) nature with people, instead
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of nature for people, (2) the importance of building new

governance structures and (3) the need for long-term per-

spectives. Data resulting from the NFWs cannot be read as

offering objective assessments of possible futures, rather

our reading of the three horizons sought to draw common

themes related to the three dimensions of NBT.

RESULTS

In this section, we present the results both from the NBT

symposium and the NFWs. As stated in ‘‘Nature-Based

Thinking symposium’’ section, the three emerging themes

from the symposium guided the analysis of the future

workshops results. This section is thus structured around

those three themes. Illustrative quotations are taken both

from the symposium and from workshop reports and par-

ticipant statements from pre-workshop surveys. Note that

quotes written from a future perspective are marked with

an asterisk (*) at the end.

Nature with people instead of nature for people

Symposium results

Participants in the symposium agreed that current chal-

lenges and crises cannot be sufficiently addressed within

the dominant political-economic systems and concurrent

worldviews where humans and nature are detached. In both

GN and GS cities, there is a need to build a new rela-

tionship between people and nature, less utilitarian and

more inclusive.

‘‘…the challenge is how to change, us individuals but

especially as communities, as collectives, our mind-

sets regarding the relationship with nature…’’ (NBT

symposium, 12/01/2021).

Non-hegemonic and non-Western forms of knowledge and

logics framing urban life and values need to be rescued,

protected and re-incorporated in planning, management

and governance for the transformation of cities. These

include intrinsic and relational values of nature, and action

going beyond purely instrumental conceptions of nature’s

value. Participants from cities in the GS have emphasized

the importance of reevaluating alternative socio-environ-

mental epistemologies. These encompass diverse ways of

understanding and engaging with nature, exemplified by

indigenous and ancestral knowledge and cultures. This

entails embracing indigenous and ancestral knowledge and

cultures, as well as learning from the ways in which local

and indigenous communities in the GS continue to foster

meaningful connections with nature and organize their

lives around it.

‘‘…communities have their own tradition and

knowledge, linked with different relationships with

nature, and this can be very helpful in thinking about

this shift from NBS to NBT […] to see what in the

past, in relation to ancestral and indigenous knowl-

edge in Latin America, in Andean countries in par-

ticularly, can be put up today’’ (NBT symposium,

12/01/2021).

By acknowledging and integrating these traditional

practices, it could be possible to enrich our understanding

and make our approaches to environmental challenges

more pertinent.

Nature future workshops results

The visions of the future demonstrated a common desire to

reshape societal relations with nature, including the

granting of more space to nature across metropolitan

regions. This was powerfully evident in images of strate-

gically planned natural corridors, enabling native flora and

fauna to flourish in expanded and protected habitats,

including ecosystem restoration processes. Connection was

a core theme in all workshops, describing both a perceived

lack of physical connectivity between green spaces as well

as a sense of alienation between society and nature in the

present. A desire to overcome it through the creation of

new ways of living and relating, better attuned to natural

rhythms and cycles was manifest, for example, through

local food production:

‘‘We developed a more local and organic food pro-

duction chain, with agroforestry spaces spread

throughout the city, producing healthy and poison-

free food in backyards and public gardens. Much of

this work is carried out by cooperatives, using open

areas more collectively…’’ (Sao Paulo Workshop,

02/06/2022)*.

‘‘Today we are clearly aware that the best solutions

are obtained with nature as an ally and respecting

traditional communities and the regional aspects of

each culture…’’ (Sao Paulo Workshop, 02/06/

2022)*.

‘‘My neighbourhood still has many green spaces, but

now people understand the relationship with nature

in another way; the species are adapted to the local

climate to avoid the waste of water in irrigation,

herbicides are no longer applied ’’ (Lisbon Work-

shop, 05/04/2022)*.

At the same time, some participants also pointed to key

tensions and trade-offs that might be involved in ‘giving

back’ urban areas to nature. Some were keen to ensure that

the city would remain recognisably a city and not become
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rural (Lisbon), or were concerned about potential chal-

lenges of living with a wilder urban nature. What if, for

example, native wild animals like pumas (Spanish for

Cougar, e.g., Puma concolor) were reintroduced to the

areas surrounding cities like Santiago or Buenos Aires?

Perhaps most profoundly some participants, particularly

in Latin America, expressed concerns that interventions

prioritising nature’s needs rather than people’s, in regions

where basic needs are still not being met, were a privileged

agenda:

‘‘…without covering basic needs, we cannot think in

a context based on nature.’’ (Buenos Aires Work-

shop, 11/05/2022).

Reinforcing this point, visions of nature-futures across all

cities revealed varying desires for wider transformations in

economic and social life to give people the resources, time

and space to live differently with nature. Various

paradigms and proposals to make this happen were

explicitly referenced in the workshops, including ideas

like universal basic income, de-growth and circular

economies. This reflected a sense that most people do not

have the material conditions they need to rework their

relations with nature. It also suggests the importance of

considering how NBT might work within or alongside

other agendas or social movements to generate change,

rather than remaining narrowly focussed on NBS:

‘‘Somewhere along the way, there was a profound

rethinking of the ways we use our time. Instead of

working around the clock to make ends meet and

borrowing to support unsustainable consumption,

people now value the many little things that give them

satisfaction. […] The time for all of this was made

possible by the introduction of a universal basic

income (UBI) freeing people from wage oppression to

make more positive choices about how to live…’’

(Lisbon Workshop, 05/04/2022)*.

‘‘...it is necessary to go through processes of

awareness-raising and education… where the slow-

ing down of growth is no longer seen as negative.’’

(Turin Workshop, 15/06/2022).

New organisational structure/NBS governance

paradigm

Symposium results

Another emerging theme on the symposium was the focus

on organisations as the main driver for NBS, and ultimately

the identification and involvement of people in NBS

planning, management and evaluation as crucial for the

long-term success of NBS and changing mindsets towards

nature.

‘‘We feel that governance is a very important aspect

of understanding pathways to mainstreaming NBS

[…] these days is not the government deciding how

cities are going to look like, there is a range of actors

influencing this and governments are more and more

working in partnership and are also lobbied a lot by

other actors to change what they are doing. So they

are not the only driving force of societal change.’’

(NBT symposium, 12/01/2021).

Multiple new and alternative governance approaches are

needed to collectively produce and share knowledge and

experiment with NBS. These approaches need to recognise

transdisciplinarity and plurality, and to integrate different

perspectives, values, expectations and knowledge cultures

from local communities.

‘‘…the agenda of plurality and diversity, taking from

biodiversity but linking to ideas of knowledge systems

and diversity, and the cultural diversity behind dif-

ferent knowledge systems and the richness that they

can bring in […] respect of different cultural per-

spectives and epistemologies is certainly central’’

(NBT symposium, 12/01/2021).

Nature future workshops results

If reconnecting to nature was a commonly articulated

desire across the NFWs, there was also a consistent

emphasis on the need to reshape relations between citizens

and governing institutions. Reflecting long-standing

debates within governance and planning, there was a

widely shared sense of disconnect between people and

decision-makers and a marked problem of mistrust

between people and government:

‘‘... Local Governments learned to share their diffi-

culties and challenges with citizens, and in this

mutual learning much was revealed, leading to

greater mutual understanding, and the willingness to

help and collaborate towards the Shared Vision.’’

(Lisbon Workshop, 05/04/2022)*.

A persistent critique of ‘business as usual’ approaches to

NBS was that they operated at a technical level that failed

to engage a diverse enough range of voices, perspectives

and ways of knowing, especially those of socially margin-

alised groups and, perhaps more radically, of other-than-

human actors:

‘‘The future, even if developed around a technologi-

cal framework, must therefore take into account the
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needs of nature and the relationship of nature with

the human being. In 2050, this was recognised, and

with the awareness of our past mistakes, it was pos-

sible to stop wanting to overcome natural limits. Now

science supports and helps us: ‘‘Nature always wins.

We are good at discovering and inventing things, but

we still don’t know how to live without nature, since

we cannot imitate it.’’ (Turin Workshop, 15/06/

2022)*.

Given the participants involved in the NFWs were largely

actors working in, or closely related to governing institu-

tions, it is perhaps unsurprising that this was sometimes

seen as a problem of a lack of public awareness and

education, requiring a focus on wider processes of social

learning about nature and its governance. However, it was

also widely acknowledged that governance processes

remained remote from citizens’ lives, too often doing

things to people not with them, and failing to integrate

knowledge of local needs and conditions. It was widely

acknowledged that this particularly affected the least well-

off, intensifying existing inequalities. Across several

NFWs, it was also felt that the technocratic frame of

NBS did not typically do enough to emphasise the

educational potential of nature-based interventions.

Participants’ images of a desired future persistently

emphasised how this disconnection and mistrust would be

overcome, often in a more ‘localist’ frame in futures where

people had time to actively participate in both inclusive

local governance processes and the management of their

own environment:

‘‘The result of this change in trajectory was, in my

opinion, the new social and environmental collectives

that grew throughout the city, the change on public

policies and planning, and the spaces for co-creation

and construction that were conceived to support cit-

izen participation in decision making. I hope we

continue having these spaces and building the city

from local territories.’’ (Bogota Workshop, 08/03/

2022)*.

For some, these new relations would be infused with a new

ethos of care, both for nature and for the people, places and

lives affected:

‘‘...then, Nature-Based Solutions, promoted as solu-

tions for the future, focused on developing local

knowledge and practices to care for nature …
involving communities - from the youngest to the

oldest.’’ (Lisbon Workshop, 05/04/2022)*.

Some other participants saw signs of hope for the future in

the insurgent practices of citizens appropriating and

managing local natural spaces for themselves as a means

of pressing for institutional change and demanding more

collaborative and responsive modes of governance:

‘‘With more support for communities to take control

of their own green space’s communal gardens, parks,

forests and farms began to appear everywhere. When

they saw that they could really influence things peo-

ple began to trust the process and others saw what

was happening and wanted to get involved too.’’

(Santiago Workshop, 11/01/2022)*.

Long-term perspectives

Symposium results

Long-term planning and contextually appropriate designs

are basic needs for the development of nature. Apart from

this being an ecological aspect, there is a need to identify

all stakeholders involved in any NBS process, and seek to

secure their long-term engagement, aiming for a cultural

change towards more sustainable socio-natural relations:

‘‘We can see great potential for local people to apply

deep ecological knowledge not only to design, but

through long-term stewardship, maintenance and

management of green space and networks.’’ (NBT

symposium, 12/01/2021).

The need to work particularly with children and the young

was stressed, aiming for long-term results, but also because

young people can act as innovative ambassadors of

transformative thinking, inspiring adults.

Nature future workshops results

Related to insights about participatory governance, another

core desire articulated in all NFWs was to see people more

actively involved in the long-term ownership, management

and maintenance of their natural spaces (see also place-

keeping, Wild et al 2008; Dempsey and Burton 2012). This

was seen as key to generating stronger communal bonds,

connecting people to one another and to nature in new

ways and building cultures within which people learn to

care for one another and the natural world in new ways:

‘‘In 2050, we are experiencing the inverse of glob-

alisation, as we now give more importance to the

local scale (…). This created a greater local identity,

and the potential for cooperation and collaboration

between people. With the appreciation of public

space on a local scale, we have created more socially

integrated open areas, and started to incorporate

these spaces into our daily lives.’’ (Sao Paulo

Workshop, 02/06/2022)*.
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However, a further core contribution from the NFWs was

to reflect on the role and value of such utopian-sounding

aspirations in thinking about nature-based futures. In this

regard, it is worth noting that speculative and disruptive

thinking about the futures we want was met with skepti-

cism by some participants who questioned taking time for

speculative workshops. Many others found it hard to

escape from dominant and largely pessimistic images of

the future that framed their thinking:

‘‘At the beginning of the discussion about the H3,

some participants asked themselves: Do we really

have to be optimistic? It was difficult to do so, given

the socio- environmental and political scenario in

which we operate.’’ (Sao Paulo Workshop, 02/06/

2022).

Some participants, however, pointed to the possibility of

seeing NBS as a form of tactical urbanist intervention,

pointing the way towards the wider structural changes they

sought to make. For example, in Lisbon, there was a

discussion of the role of ‘‘guerrilla plantations’’ (i.e.,

illegal/ insurgent planting) in shaping a city ‘‘inhos-

pitable to the circulation of private cars’’:

‘‘When the roads above the green [metro] line are

full of trees instead of cars, we’ll know things are

going in the right direction.‘‘ (Lisbon Workshop,

05/04/2022).

Such radical or evenly openly political ambitions point

back to the possibility of considering NBS within a wider

frame of the transformations required to create sustainable

futures in response to urgent societal challenges. In this

way, futures thinking may be considered a valuable part of

a broader-based NBT, focussed on pushing beyond the

technical implementation of NBS, to consider a longer-

term perspective and the broader political-economic and

societal transformations it requires.

DISCUSSION

Through this paper, we contribute to current debate on

NBS and the need for more inclusive and pluralistic

approaches. Critiques of NBS often suggest a need for a

deeper debate on its scope and efficacy; challenging pre-

vailing approaches that focus on immediate, solution-ori-

ented and instrumentally defined issues (Schröter et al.

2014; Eggermont et al. 2015; Bina et al. 2020; Pereira and

Bina 2020; Maller 2021), in order to consider more holis-

tic, inclusive and long-sighted alternatives. We consider

this paramount in the face of the climate emergency, bio-

diversity loss and the persistence of social and environ-

mental injustices.

Based on extensive reflection across European and Latin

American cities, we have critically interrogated current

practices in terms of their underlying assumptions about

nature–human relations. In doing so, we have sought to

explore how NBT might be developed as an approach to

address future city transformations via nature-based inter-

ventions whilst cultivating a wider, more long-sighted,

locally embedded and inclusive approach in response to the

conjunction of crises we face. By making implicit

assumptions about nature explicit, and by considering the

conceptions underpinning interventions, their effects and

how they could be re-thought, NBT could represent a point

of departure where different ideas about the role(s) of

nature are opened up to debate. We therefore suggest core

areas for developing NBT further as a principle for pushing

at the limitations of NBS, in particular, three key themes

emerged across the discussions we are reporting on here,

i.e. new ways of relating to nature; new modes of gov-

erning; and long-term perspectives.

New ways of relating to nature

A relational and reciprocal conception of human–nature

relations is needed to ensure NBS promote long-term

sustainability and to move away from anthropocentric,

functionalist and solutionist perceptions. To limit the per-

sistent impacts of human activities on natural systems, as

well as to contain the risk from multiple crises (UNEP

2021), far-reaching transformations of human–nature

relations are required. To transform dominant ways of

thinking about nature, transformative thinking is needed

(Frantzeskaki et al. 2017), including the ability to imagine

a transformed world and to anticipate how those transfor-

mations can be brought about. NBT as a process (and

mindset) orientated towards transformative thinking cannot

be defined a priori in static terms, on the contrary, NBT

argues for the embedding of NBS in the local contexts

where these are being implemented. As the long history of

sustainability has shown, it is at the local level that several

underlying tensions and trade-offs are revealed. It is also at

the local level, as some of our NFWs have shown, that the

pursuit of new ways of thinking about human–nature

relations can raise questions of privilege and the all-too-

often cast aside issues of unjust and unequal relations. This

is especially evident when comparing the GN and GS

challenges in NBS implementation: during the NFWs, one

of the recurring concerns from Latin American participants

seemed to be the need for prioritizing survival before

caring for nature (i.e. see quote on ‘‘Nature with people

instead of nature for people’’ section) which points to the

need of addressing latent issues of inequality and poverty

in the region, and how these might be affected through

NBS implementation (Anguelovski et al. 2019; Breen et al
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2020). Given well-evidenced demonstrations of, for

example, green gentrification in cities (Anguelovski &

Corbera 2023), it is crucial that any ‘fuzzy’ (vague) pro-

mises of social, cultural, economic and environmental

benefits are carefully interrogated when determining local

priorities for urban NBS interventions.

More broadly, new human–nature relations call for new

ways of organising daily life, which in turn require new

possibilities predicated on wider socio-economic transfor-

mations. The appeal for more ‘time’ in our lives (see i.e.

quote on ‘‘Nature future workshops results’’ section) to

enable us to engage differently with (as part of) nature is an

emblematic illustration of how deeply dominant systems

would need to change such as, through the introduction of a

universal basic income (UBI) and ideas of de-growth. This

highlights the need to shape locally sensitive, plural and

dynamic understandings of nature-based interventions,

where the values of nature respond to key societal priorities

but always with a core emphasis on equity. NBT seeks to

add to current ways of governing and of relating to nature,

by transcending a narrow focus on nature as separate from

socio-economic systems and avoiding ’magic-wand like’

solutionist agenda. If we refocus our attention on the need

for value-based interventions in the wicked problems found

in complex socio-ecological systems, it may help to

emphasise the importance of moving beyond a technocratic

frame towards a more locally situated and deliberative

mode of policy making. Hence NBT’s underlying princi-

ples need to be established through value-driven debate

about the changes required in different places at different

times, supporting wider processes of social learning and

communication across actors and sectors. This requires

understanding of the power relations, governance processes

and networks of actors through which transformations can

be developed and realised. It also requires a greater sen-

sitivity to diverse forms of local knowledge and ways of

relating to nature, including more explorative approaches

that seek to challenge ‘business as usual’ practices and give

voice to the voiceless, including more-than-human-

perspectives.

New modes of governance

Formal governance tends to operate through top-down

institutional initiatives that struggle to connect with diverse

perspectives or people’s everyday lives and spatial prac-

tices. Experiences and perspectives from the Symposium

and NFWs echoed longstanding calls for more co-designed

and co-produced knowledge about our cities, adding voice

to growing calls to find ways of including a dramatically

wider range of ways of knowing within urban governance,

encompassing a plurality of epistemic and ontological

premises. Reshaping relations with nature therefore

requires the development of new governance structures that

can work towards long-standing visions of horizontality,

transdisciplinarity and inclusion in the planning, develop-

ment and management of urban nature. As described

above, novel governance structures will be needed to

encompass new nature–human relations, but these could

also be designed to foster and facilitate changes in these

relations. In this respect, NBT has the potential to spark

discussion not only about the ideal but also about how to

craft adequate institutional structures that can provide

support and sustain desired changes in the long term.

Approaches to city planning, management and governance

as integrated systems with a clear socio-ecological per-

spective are needed, placing interactions with nature at

their centre in ways that look beyond solutionism (Cock-

erill et al. 2017), resist narrow technological fixes (Bina

et al. 2020), and the monetisation and financialisation of

nature (Ouma et al. 2018). This points to the challenges of

integrating local knowledge into wider social as well as

governance systems. This implies creating governance

spaces within which alternative but often marginalised

worldviews can influence decision-making, building a

more flexible and holistic mindset that allows us to depart

from anthropocentric and simplistic/reductionist views of

nature–human relations. Thus, although an NBT perspec-

tive could be applied in any context, it should be measured

by its diversity as it argues for the inclusion of local, and

diverse ways of knowing that push beyond technocratic

solutionism in various ways: connecting nature with peo-

ple, promoting broader social learning, and engaging more

creatively in participatory thinking. Hence, NBS interven-

tions require the prioritisation of social learning and evi-

dence about impacts, seeing those also as part of a much

broader systemic transformation.

Long-term perspectives

Thinking about the long term is crucial for the sustainable

management of NBS and challenges standard investment

practices that too often neglect the importance of place-

keeping and, as a result, the scope for learning and

reworking of social relations that can emerge through more

collaborative and collective governance of urban space

(Kabisch et al. 2016; Wickenberg et al. 2021). At the same

time, the scale of the transformations now required to meet

contemporary societal challenges means that nature-based

interventions need to be seen as part of wider agendas and

political struggles over the scope and scale of change,

particularly to work for people facing deprivation. This

requires reimagining NBS, not as stand-alone projects or

technical elements of green growth-based action plans but

as tactical interventions in wider processes of socio-eco-

logical transformation. By fostering this wider perspective,
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NBT might open up wider questions about the criteria by

which interventions are assessed as part of strategies for

just transitions.

The aim of collectively reflecting on normative futures

through the NFWs was to generate ideas for bridging the

gap between desired futures (the utopian impulse) and

strategic planning and management. Our inability or

sometimes unwillingness to explore this crucial space may

point to a range of obstacles that are also relevant to the

pursuit of long-term NBT: lack of time; a culture of effi-

ciency and effectiveness that easily denies the space for

imagining a world with different premises; and fear of

exploring desires that might reveal the undesirability of our

past and present. For example, if we take the issue of

‘time’, we can ask how much scope is provided to actors

involved in planning NBS strategies and implementation

for mutual learning, exploring and connecting across sec-

tors and policy areas. We would likely find that far more

effort is focussed on developing interventions, with far less

available time dedicated to long-term management, learn-

ing and discussing across boundaries (Dempsey and Burton

2012; Randrup et al. 2021).

If transformative change on the scale required to

respond to societal challenges involves the means to col-

lectively reflect on the changes needed to shape livable

futures, then the NFWs suggest forms of futures literacy

that are as yet under-developed in debates around NBS and

which dominant modes of scientific discourses continue to

treat with suspicion. However, in the absence of wider

reflection and debate on the horizons towards which soci-

eties are working, there is a danger that the ultimate ends of

interventions like NBS will remain under-examined, leav-

ing them open to the kinds of criticism outlined at the start

of this paper.

CONCLUSIONS

This study used NBT (Randrup et al. 2020; Wild 2020) as a

starting point for a theoretical exploration of how NBT

may contribute to rethinking and reworking NBS imple-

mentation, based on a series of reflective events held within

the EU funded CONEXUS project.

The NBT symposium and the series of NFWs together

explored the potential of NBT to develop future cities in

Europe and Latin America that place nature at their core.

The symposium results guided the analysis of the NFWs

and their overall analysis identified three key themes which

need to be addressed when further developing NBS

inspired by NBT: (i) New ways of relating to nature; (ii)

New modes of governance (iii) and Long-term perspec-

tives. These three key themes call our attention to the need

for (i) relational-reciprocal conceptions of human–nature

relations and moving away from anthropocentric, func-

tionalist and solutionist perceptions; (ii) the importance of

developing novel governance structures that can foster and

facilitate locally embedded processes, which include a

diversity of voices and perspectives in NBS development;

and (iii) the need for long-term perspectives that allow both

for nature regeneration cycles as well as social reflection

cycles dedicated to learning and discussing across admin-

istrative and socio-ecological boundaries.

Our analytical reflection strived to collect different

voices and discourses from academia, practitioners and

citizens representing European and Latin American cities.

By conducting both a transdisciplinary symposium and

locally based NFWs we have strived to include those

voices in our reflection process; however, these should be

contrasted with, for example, other studies in similar sce-

narios that could validate our findings and conclusions.

Further studies are required to concentrate on the dispari-

ties in NBS implementation between cities in the GN and

GS. Additionally, it is essential to examine the intricate

human–nature relationships and local knowledge that have

so far contributed to the resilience of marginalized com-

munities. This understanding can guide us in co-creating a

more sustainable urban future in harmony with nature. We

propose additional case studies that delve into the three

nexus of Nature-Based Thinking (NBT) in NBS imple-

mentation. Such studies should encompass small and

medium-sized cities, which are anticipated to be the

metropolises of the future, as well as cities located in the

Global South.
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Parnell, A.H. Prieur-Richard, and P. Shrivastava, et al. 2016.

Defining and Advancing a Systems Approach for Sustainable

Cities. Current Opinion in Environment Sustainability 23:

69–78. https://doi.org/10.1016/j.cosust.2016.11.010.

Bina, O., and L. Pereira. 2021. Possible Beyond Plausible: Reimag-

ining Ourselves and Our Cities. Interface Planning Just Future.

Planning Theory and Practice 22: 13–17. https://doi.org/10.

1080/14649357.2021.1956815.

Bina, O., A. Inch, and L. Pereira. 2020. Beyond Techno-Utopia and

Its Discontents: on the Role of Utopianism and Speculative

Fiction in Shaping Alternatives to the Smart City Imaginary.

Futures 115: 102475. https://doi.org/10.1016/j.futures.2019.

102475.

Breen, A., E. Giannotti, M. Flores Molina, and A. Vásquez. 2020.

From ‘‘Government to Governance’’? A Systematic Literature

Review of Research for Urban Green Infrastructure Management

in Latin America. Frontiers in Sustainable Cities 2: 572360.
Castelo, S., M. Amado, and F. Ferreira. 2023. Challenges and

Opportunities in the Use of Nature-Based Solutions for Urban

Adaptation. Sustainability 15: 7243.

Cockerill, K., M. Armstrong, J. Richter, and J.G. Okie. 2017.

Environmental Realism: Challenging Solutions. Cham: Springer.

Cohen-Shacham, E., A. Andrade, J. Dalton, N. Dudley, M. Jones, C.

Kumar, S. Maginnis, and S. Maynard, et al. 2019. Core

Principles for Successfully Implementing and Upscaling Nat-

ure-Based Solutions. Environmental Science & Policy 98:

20–29. https://doi.org/10.1016/j.envsci.2019.04.014.

Davies, C., and R. Lafortezza. 2017. Urban Green Infrastructure in

Europe: Is Greenspace Planning and Policy Compliant? Land
Use Policy 69: 93–101.

Dempsey, N., and M. Burton. 2012. Defining Place-Keeping: The

Long-Term Management of Public Spaces. Urban Forestry &
Urban Greening 11: 11–20. https://doi.org/10.1016/j.ufug.2011.
09.005.

Dobbs, C., F.J. Escobedo, N. Clerici, F. de la Barrera, A.A. Eleuterio,

I. MacGregor-Fors, S. Reyes- Paecke, and A. Vásquez et al.

2019. Urban Ecosystem Services in Latin America: Mismatch

Between Global Concepts and Regional Realities? Urban
Ecosystems 22: 173–187. https://doi.org/10.1007/s11252-018-

0805-3.

Dorst, H., A. Van der Jagt, R. Raven, and H. Runhaar. 2019. Urban

Greening Through Nature- Based Solutions–Key Characteristics

of an Emerging Concept. Sustainable Cities and Society 49:

101620.

Duminy, J., and S. Parnell. 2020. City Science: A Chaotic Concept –

and an Enduring Imperative. Planning Theory & Practice 21:

648–655. https://doi.org/10.1080/14649357.2020.1802155.

Eggermont, H., E. Balian, J.M.N. Azevedo, V. Beumer, T. Brodin, J.

Claudet, B. Fady, M. and Grube, et al.. 2015. Nature-Based

Solutions: New Influence for Environmental Management and

Research in Europe. GAIA Ecological Perspectives for Science
and Society 24: 243–248. https://doi.org/10.14512/gaia.24.4.9.

Elmqvist, T., J. Colding, S. Barthel, S. Borgström, A. Duit, J.

Lundberg, E. Andersson, K. Ahrne, and J. Bengtsson. 2006. The

Dynamics of Social-Ecological Systems in Urban Landscapes:

Stockholm and the National Urban Park, Sweden. Annals of the
New York Academy of Sciences 1023: 308–322. https://doi.org/

10.1196/annals.1319.017.

European Commission. 2022. Nature-based Solutions. https://

research-and-innovation.ec.europa.eu/research-area/

environment/nature-based-solutions_en.

Ferreira, M. L., and Ribeiro, A. P. 2020. Potencialidades e aplicações

do conceito de Nature- based Solution (NbS) em cidades
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