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Abstract Planning for and implementing multifunctional

nature-based solutions can improve urban ecosystems’

adaptation to climate change, foster urban resilience, and

enable social and environmental innovation. There is,

however, a knowledge gap in how to design and plan

nature-based solutions in a nonanthropocentric manner that

enhances co-benefits for humans and nonhuman living

organisms. To address this gap, we conducted a systematic

literature review to explore how an ecological justice

perspective can advance the understanding of nature-based

solutions. We argue that ecological justice, which builds on

the equitable distribution of environmental goods and bads,

social–ecological interconnectedness, nature’s agency and

capabilities, and participation and inclusion in decision-

making, provides a transformative framework for

rethinking nature-based solutions in and for cities. A

qualitative analysis of 121 peer-reviewed records shows a

highly human-centred worldview for delivering nature-

based solutions and a relationship to social justice with no

direct reference to the dimensions of ecological justice.

There is, however, an underlying recognition of the

importance of nonhumans, ecosystem integrity and well-

being, and a need to consider their needs and capacities

through multispecies nature-based solutions design and

planning. We conclude with a discussion of the critical

aspects for designing and planning ecologically just cities

through nature-based solutions and future research

directions to further integrate these fields.
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INTRODUCTION

Cities require scalable solutions to deal with climate

change, ensuring that new urban developments and

infrastructure renewal respond to socioeconomic needs and

liveable environments (Kabisch et al. 2016). Many cities

have invested in improving urban ecosystems and

embracing nature-based solutions for climate adaptation

and for improving urban resilience (Kabisch et al. 2016;

Pancost 2016; Lafortezza et al. 2018; Frantzeskaki et al.

2019). Nature-based solutions are systemic solutions to the

urban environment that are inspired by nature, use nature,

strengthen and/or are supported by nature (Frantzeskaki

2019) that are designed to specifically address various

environmental challenges through delivery of multiple

benefits (Faivre et al. 2017). Recent research on nature-

based solutions showcases their potential in climate resi-

lience (Arkema et al. 2017; Hernandez-Morcillo et al.

2018), in cooling cities and dealing with heat island effect

(Sun et al. et al. 2012; Ellison et al. 2017; Yang et al.

2018), biodiversity conservation and restoration (Brink

et al. 2016; Herzog 2016; Keesstra et al. 2017), improving

human health and well-being (Egorov et al. 2018; Kondo

et al. 2018), and in transforming places and sense of place

in cities (Kabisch and van den Bosch 2017; Frantzeskaki

2019). Nature-based solutions have been advocated and

evinced in delivering multiple ecosystem services (Ray-

mond et al. 2017) and as such, being distinguished from

grey infrastructure solutions by being multifunctional

solutions (Frantzeskaki et al. 2019). In addition to this,

multifunctionality serves as an entry point for promoting

and advocating for nature-based solutions relevance in

cities, where space is limited, and green space is constantly

under pressure from development.
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The multifunctionality of nature-based solutions is

generally understood on two distinct levels. First, the

functional performance and measurement of ecosystems,

such as nutrient cycling, tree biomass, or material decom-

positions. Second, the many contributions of nature to

humans (Manning et al. 2018), including multiple eco-

nomical, ecological, and social benefits (Raymond et al.

2017), and responding to environmental/climate and bio-

diversity plans in cities (Hansen and Pauleit 2014; Hansen

et al. 2019). While the former is based on objective mea-

surements, the latter is primarily driven by the values

people place on nature. This distinction is important to

discussions of justice, because understanding multifunc-

tionality of nature-based solutions is directly related to who

benefits and how they benefit.

In both of these approaches, it is assumed that nature-

based solutions automatically lead to socially just results

(Haase 2017). Several scholars argue that nature-based

solutions and their scaling can lead to social segregation,

displacement, and unequal distribution of benefits for

marginalised and disadvantaged groups (Haase 2017;

Anguelovski et al. 2018). It is assumed that nature-based

solutions, when providing benefits for humans, are also

providing benefits for nonhuman nature. Here we refer to

nonhuman nature as nonhuman living organisms (Wolch

1996) and ecosystems (Washington et al. 2018). These

assumptions, however, are inaccurate and require a better

understanding. Nature-based city planning, with its largely

human-centred lens, lacks a more integrated approach in its

design and implementation processes that supports and

enables nonhuman, multispecies representation, and

inclusivity (Bush and Doyon 2019; Pineda Pinto 2020).

Moreover, planning reform and implementation is an

inherently contested process where multilevel political

economies shape the translation from justice-based con-

cepts to practical implementation. In this context, planning

for multifunctionality becomes a critical planning goal that

can connect and be guided by environmental and ecologi-

cal justice concerns. For nature-based solutions to deliver

social–ecological just outcomes, it needs to be assessed

first, through a deeper understanding of the synergies and

trade-offs of the multiple functions and benefits (Haase

2017; Hansen et al. 2019), and second, by considering

different ways of valuing their contributions to humans and

nonhumans (Wolch 1996; Stephens et al. 2019; Yaka

2019).

Understanding how nature-based solutions can be

delivered from design to implementation is a critical issue

for their scaling up and mainstreaming in cities (Andersson

et al. 2014; Matthews et al. 2015; Wang and Banzhaf 2018;

Hansen et al. 2019). In order to address this, we agree

and build on the argument of Engström et al. (2018) and

Wang and Banzhaf (2018) that understanding the

interconnectedness of social–ecological functions and their

co-benefits from an integrated perspective can progress our

understanding of their multifunctionality and its design and

delivery. With a limited focus on ecological justice within

the nature-based solutions literature, we argue for such a

perspective as an epistemological reframing for conceptu-

alising and guiding the design and planning of nature-based

solutions in cities. An ecological justice perspective

extends the community of justice to humans and nonhu-

mans alike. It extends the dimensions of justice to social–

ecological processes: recognition of social–ecological

interactions, participation of nature in sociopolitical pro-

cesses, understanding nonhumans and ecosystems’ capa-

bilities and agency, as well as in ensuring a fair and

equitable distribution of benefits to both humans and

nonhumans (Schlosberg 2005, 2013; Washington et al.

2018). We further argue that effectuating such a reframing

of nature-based solutions can be achieved by incorporating

nonhuman nature’s agency and noninstrumental valuation

through a relational-value focus and multiscalar approa-

ches, improving the ways in which multifunctionality is

designed and implemented.

Drawing on these dimensions, this research explores the

conceptual and design advancements that an ecological

justice perspective brings to research and planning practice

of nature-based solutions. Our main research question is:

how is an ecological justice perspective informing research

and planning of nature-based solutions in cities? We

evaluate this question based on a systematic literature

review of nature-based solutions and ecological justice. In

the following sections, we present the theoretical back-

ground, followed by the methodology section. This section

describes the systematic review protocol (literature search,

screening, identification, and analysis steps). The final

sections discuss key findings, critical aspects for bridging

nature-based solutions with ecological justice, and impli-

cations for future research directions.

THEORETICAL BACKGROUND: ECOLOGICAL

JUSTICE

Ecological justice originates within the field of environ-

mental justice. Environmental justice emerged as a grass-

roots movement. It was constructed from different

perspectives primarily concerned with environmental

impacts or burdens and the resulting social injustices.

These include: the distribution of environmental bads and

goods on vulnerable human populations, and unequal

exposure to pollutants and climate change-related disasters

(Schlosberg 2012; Walker 2012; Shoreman-Ouimet and

Kopnina 2015). Some perspectives argue for human rights,

right to development and environmental rights (Schlosberg
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2012). They include the right not to suffer due to climate

change and other environmental harms and impacts (neg-

ative rights), the right to flourish and develop in all

capacities (positive rights), and the right to an environment

that provides the basic needs and services that allow for a

healthy life (Low and Gleeson 1998; Schlosberg 2013).

Environmental justice was subsequently re-conceptualised

along three dimensions critical for understanding justice

(Fraser 2007; Walker 2012; Schlosberg 2013): the initial

distributional dimension, representation or participation,

and recognition.

Ecological justice conceptually builds on the same

dimensions of justice (distribution, participation, and

recognition), but extends these to the nonhuman living

world, and adds a fourth dimension—capabilities. Thus,

ecological justice is based on the same foundational

notions of environmental justice, but shifts the social/hu-

man focus, to one that includes nonhuman nature. Non-

human nature is thus not just an instrument for delivering

social justice, but an entity both in itself and symbiotically

linked with human nature. Critically, ecological justice

argues that in addressing social injustices it is essential to

recognise and understand how nonhumans and ecosystems’

equity and protection relates to mitigating environmental

impacts on human health and well-being (Washington et al.

2018).

Although the theoretical beginnings of the field of

ecological justice were based around the unidimensional

notion of justice in terms of the distribution of environ-

mental goods and bads on humans and nonhumans (see

Low and Gleeson 1998), some authors argued for a more

comprehensive, multidimensional view on ecological jus-

tice (Fulfer 2013; Schlosberg 2013; Kortetmäki 2016;

Washington et al. 2018). These scholars argued that pur-

suing environmental justice based on rights and distribu-

tional issues alone (societal fairness and equality) limits its

application to nonhumans and ecosystems, and interactions

between human and nonhuman systems (Schlosberg

2005, 2013). These authors therefore call for ecological

justice based on respect-based theory (Low and Gleeson

1998; Baxter 2005; Weston 2012), precautionary approa-

ches (Taylor and Jamieson 2011), and a capabilities or

agency-based theory (Nussbaum 2006; Schlosberg 2012;

Kortetmäki 2016). These approaches not only consider the

rights and fair treatment of human, nonhuman and

ecosystems that have been marginalised and neglected, but

also that social and ecological systems have the capacity to

flourish and exist on their own right (Nussbaum 2006;

Schlosberg 2012).

For city planners and dwellers, ecological justice pro-

vides a theoretical approach that allows new ways of

understanding our territories, decision-making processes,

and recognition and awareness of the different players. It

reveals invisible networks that shape and modify our ter-

ritories and ecologies. Ecological justice also seeks the

recognition, participation, and acknowledgement of

the capabilities of vulnerable and marginalised human and

nonhuman communities, and their ecologies (Schlosberg

2005, 2013). The capabilities perspective departs from the

idea that all members, human and nonhumans, not only

have an intrinsic right to exist, pursue a fulfilling life and

be active agents in decision-making processes, but that

there is also a recognition of interspecies and intergenera-

tional respect (Page 2007; Weston 2012). Ecological jus-

tice aligns with theoretical approaches that propose to

dissolve nature–culture dichotomies, arguing for the con-

ceptualisation of humans and nonhumans as part of nature.

To define ecological justice, Kortetmäki (2016) and

Schlosberg (2013) draw on the principles of recognition of

social and ecological interactions, participation in political

processes, and the inclusion of nature as an active agent.

From a review of the literature in the theory of ecological

justice, we outline four main ecological justice dimensions

that provide a framework to analyse the nature-based

solutions literature for this review.

Distribution, from an ecological justice perspective, is

concerned with equitability between human and nonhuman

interests when assessing the distribution of environmental

bads and goods (Low and Gleeson 1998; Yaka 2019). The

impact on nature is not just a residual effect that planning

should minimise, but instead treat the same as human

interests are cared for.

Recognition is about acknowledging different and

diverse, especially vulnerable and marginalised, social and

ecological groups and individuals, across multiple scales

and within diverse governance structures. A first step in

recognising is identifying the relationships, values, and

interconnections between ecological processes, humans,

and nonhumans (Wolch 1996; Chan et al. 2016; Wash-

ington et al. 2018). This then provides a knowledge (in-

frastructure) base from where synergies and trade-offs can

be assessed and evaluated (Wolch 1996; Haase 2017).

Participation refers to the equitable, transparent, legiti-

mate, and empowering collaboration and exchange in

decision-making and planning processes. Participation

requires the inclusion and recognition of nature’s agency in

urban policy and planning processes. It further supports the

exchange of knowledge and education (Schlosberg 2005;

Washington et al. 2018). Recognition and participation,

thus, are about emancipating and empowering nature’s

agency.

Capabilities refers to the abilities that all living beings

must have (humans and nonhumans) to live in a state of

well-being, with health, integrity, fulfilment, and with

access to conditions that are conducive to a flourishing life

(Schlosberg 2005, 2013; Nussbaum 2006; Fulfer 2013).
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Nature-based solutions planning needs to include a capa-

bilities approach that recognises nonhuman vulnerabilities

and needs (Schlosberg 2012; Wienhues 2017), adaptive

capacity, and ecosystems’ integrity (Kortetmäki 2016).

Across cities, the capability of nature to flourish differs as a

result of natural conditions and human activity/legacy.

Ecological justice in urban development and planning is

about ensuring human and nonhumans’ capability for well-

being is sustained and enhanced.

To facilitate the understanding of this theory, in Table 1

we provide a synthesis of ecological justice’s main

dimensions. This table summarises selected keywords that

are crucial for analysing the literature and understanding

how this lens is currently informing, and how it can better

inform, nature-based solutions. We used these dimensions

and related keywords (Table 1) to analyse the literature and

synthesise main lessons (see ‘‘Analytical approach (of

selected papers)’’ section).

RESEARCH METHODS

Review approach

Figure 1 summarises our systematic literature review

method. The three coding levels to search for papers were:

i. terms relating to nature-based solutions and green

infrastructure; ii. concept of multifunctionality; and iii.

concept of ecological justice and justice dimensions. Fol-

lowing the PRISMA protocol, screening was conducted in

successive steps (Liberati et al. 2009). The search in four

databases (Fig. 1) generated a total of 1058 journal refer-

ences. Elimination of duplicates reduced this number to

926. Screening one consisted of reading the titles and

abstracts. This yielded 501 records for inclusion. Screening

two involved reading the full text of the 501 manuscripts as

a first step. This reduced the number of included records to

289. These 289 records were further reviewed through

ecological justice’s four dimensions to ensure they were

being addressed in the literature. This second step finalised

with an inclusion of 121 records (inclusion/exclusion rea-

sons provided in Supplementary Material — S1.2

(Table S3)). The 121 papers were qualitatively analysed

using NVivo to synthesise concepts and themes. The

analysis was guided with the ecological justice keywords

identified in Table 1 (see ‘‘Analytical approach (of selected

papers)’’ section). A list of the bibliographical references

for the final included records can be accessed in Supple-

mentary Material (S1.3 (Table S4)).

Analytical approach (of selected papers)

The selected papers were analysed against ecological jus-

tice’s main dimensions: participation, recognition, distri-

bution, and capabilities. Specifically, the following

question guided the qualitative analysis: How is ecological

justice and its dimensions informing nature-based solutions

in cities? After a full-text review of the papers, data was

categorised through NVivo software and analysed through

the main dimensions of ecological justice and the synthe-

sised keywords presented in Table 1. A thematic analysis

was conducted to further understand each concept, their

Table 1 Summary of ecological justice theory and keywords used in coding and analysis of the selected papers

Ecological

justice

dimensions

Definition Keywords Sources

Distribution Human–nonhuman equitability in allocation of

environmental goods and bads, ecological

functions, and benefits.

Equity, fairness, co-benefits, distribution Low and Gleeson (1998),

Schlosberg (2005, 2013),

Washington et al. (2018), Yaka

(2019)

Recognition Identification of social–ecological

interconnectedness, value, and interests.

Acknowledging, appreciating, respecting, and

acting in nature’s interest (nature’s agency).

Acknowledgment; non(utilitarian),

intrinsic, adaptive capacity; flourish;

agency; social–ecological

interconnectedness

Baxter (2005), Schlosberg

(2005, 2013), Strang (2017),

Washington et al. (2018), Yaka

(2019)

Participation Inclusion of nature in procedural, decision-making

processes, where nature is an active agent, and

where humans and nonhumans reciprocate and

negotiate in a relational exchange.

Decision-making; dispute resolution;

synergies-trade-offs; relational

processes

Schlosberg (2005, 2013), Strang

(2017), Washington et al.

(2018), Yaka (2019)

Capabilities Ensuring human and nonhumans’ well-being

capability is sustained and enhanced in

accordance to fundamental ecological

processes, functions, and structures.

Flourishing; integrity; well-being; health;

adaptive capacity

Nussbaum (2006), Fulfer (2013),

Schlosberg (2013), Kortetmäki

(2016), Washington et al.

(2018)
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relationship, and relevance (Braun and Clarke 2006). To

have a deeper understanding of the ways in which eco-

logical justice is and/or could be framed in the literature,

we used the identified keywords (see Table 1) to search for

underlying meanings, assumptions, and similar theoretical

approaches. Keywords such as agency, flourishing, integ-

rity, decision-making, social–ecological, and equity pro-

vided an analytical lens. In addition to answering the main

research question, other important aspects were captured in

this review. These aspects included previous identified

gaps to assess and deliver multifunctionality, as well as

future research directions and/or recommendations. The

later was especially relevant as it suggests important ele-

ments to consider for the field of nature-based planning.

RESULTS

The review of the literature revealed key findings in rela-

tion to understanding how ecological justice is informing

Guiding Research 

Question:  

How is ecological 

justice and its 

dimensions 

informing nature-

based solutions in 

cities?

1. Search terms: "green infrastructure" OR "blue infrastructure" OR "green spaces" 
OR "nature-based" OR "water-sensitive" AND "multifunctionality" OR "multiple 
benefits" OR "multiple services" OR “co-benefits” OR "eco* process" OR "eco* 
function" AND “ecological justice” OR “environmental justice” OR equal* OR fair* 
OR distribution OR participa* OR recogni* OR capability*

Three levels of coding were used to narrow down the database search. The first 
level included terms related and/or similar to nature-based and green 
infrastructure. The second level of search was related to multifunctionality, and the 
third level consisted of justice-related concepts.

2. Database search: Web of Science, Scopus, Ebsohost, and Proquest Central.
These four main databases were selected for their breadth and depth in social 
sciences, sciences, and related fields of knowledge. 

3. Collection of all records in a reference management software.
All records were categorised and organised in Mendeley Desktop Referencing 
software. These records were accessed and shared by all authors. 

4. Screening process: the screening process included an initial screening of titles 
and abstracts. Through a second screening (full-text reading), only relevant papers 
were included. 

4.1 Screening process 1 # of Records Included
Initial count: 1,058
Included after elimination of duplicates: 926 
Included after Screening 1 
(reading titles and abstracts): 501

4.2 Screening process 2
Step 1: reading full texts; included: 289
Step 2: review through the lens of ecological 
justice's four dimensions (see SM1.2 for exclusion/ 
inclusion reasons); for final qualitative synthesis: 121 

5. Qualitative synthesis through coding and thematic analysis.
For the final phase, 121 records were uploaded to NVivo. This software allowed the 
coding and identification of themes and concepts with the use of the ecological 
justice keywords summarised in Table 1.

Fig. 1 Protocol and analytical framework for conducting the systematic literature review (following the methodology outlined by Liberati et al.

(2009), Gough et al. (2012)
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nature-based solutions design, planning, and implementa-

tion. Our results reveal three key insights from the

literature:

a. Nature-based solutions are framed and evaluated

through an anthropocentric lens;

b. Nature-based solutions do not explicitly relate to

ecological justice or to its justice dimensions: partic-

ipation, recognition, distribution, and capabilities;

c. Current research on nature-based solutions recognises

the need for inclusive governance and the need to

include social–ecological justice perspective/consider-

ations to planning of and with nature-based solutions in

cities.

Nature-based solutions are framed and evaluated

through an anthropocentric lens

Our review reveals that nature-based solutions are framed

and evaluated through an anthropocentric lens. This

explains the limited representation of ecological justice in

planning for nature-based solutions in cities. This human-

centred focus is largely due to a conceptual, planning, and

evaluation framework built around an ecosystem services

understanding. This leads to a valuation of nature in terms

of the services it provides to society, with little recognition

of a nonhuman imperative or existence. It is the very focus

of ‘multifunctionality for whom’ that requires a broader

perspective in designing, planning, and implementing nat-

ure-based solutions in cities. The majority of records

focussed on the multifunctional performance of nature-

based solutions in terms of the benefits it provides to

humans, ranging from economic, to health, recreation, and

well-being. Specifically, multifunctionality is seen as a

system condition that ensures improvement of quality of

life (Selman 2009; Chou et al. 2017), green space quality

and provision (Wu et al. 2018), and only to a limited

extent, urban ecosystem health (Sinnet et al. 2018). Very

rarely were benefits considered for both humans and non-

humans, and none considered them from an ecological

justice perspective.

However, several papers highlight this separation of

humans from nature, when arguing for a negotiation of

ecosystem services and biodiversity protection or conser-

vation. Although there is a broad recognition of the

importance of ecological systems and social–ecological

dynamics, the discourse remains anthropocentrically cen-

tred. Within the many discussions of the multifunctionality

of nature-based solutions there was an implicit assumption

that delivering nature-based solutions to improve people’s

health and liveability, also results in benefits to nonhumans

and ecosystems (Fenner 2017; Vasseur et al. 2017; Xiang

et al. 2017). Even though the generalised definition of

nature-based solutions argues for the provision of co-ben-

efits to both humans and nature (Albert et al. 2019), our

findings reveal that multifunctionality assessments focus

mostly on (how and whether) benefits are delivered to

humans. Without the recognition of its intrinsic value,

nonhuman nature is not recognised as a direct beneficiary

of nature-based solutions multiple benefits (Arias-Arévalo

et al. 2018).

Nature-based solutions do not explicitly relate

to ecological justice and its dimensions

Our literature review revealed that nature-based solutions

do not explicitly relate to ecological justice. Our review

also shows a knowledge gap in the science of nature-based

solutions. Distribution and participation in the literature

had a human-centred focus, with most articles arguing for a

fair and equal access to high-quality green space and for

the inclusion of diverse, including disadvantaged, groups in

planning and decision-making processes. Recognition and

capabilities offer more indications as to whose capabilities

need to be considered and recognised, in terms of ecosys-

tems and multiple species. The following sections present

the main findings in terms of how the literature relates to

ecological justice’s dimensions (see S1.4 (Table S5) for a

synthesis of these findings and all analysed material).

Distribution

Distribution as a matter of distributive ecological justice is

scarcely mentioned in the literature. In planning nature-

based solutions, distribution is a concept related to the

physical distribution of green spaces, infrastructure, or

other environmental assets, rather than the distribution of

environmental impacts from land use changes on nonhu-

man nature. Distribution in this sense is related to bal-

ancing green space to increase environmental or social

justice. Human-centred issues under discussion are justice

of socially disadvantaged groups, and equity in access to

green urban space in terms of proximity, quantity, and

quality (Barbosa et al. 2007; Byrne and Wolch 2009; Al-

Kofahi et al. 2019; Boyer et al. 2019). The literature argues

that distribution, regarding the allocation and access to

high-quality nature-based solutions, requires analysis of

participation and user preferences and lower income

groups’ willingness to participate (Dawes et al. 2018).

Byrne and Wolch (2009) propose a deeper unpacking of

this unevenness of green space by tracing the social, his-

torical, and political practices in planning, including

sources of pollution, user perceptions, demographic, and

biophysical characteristics. This ‘tracing’ offers an alter-

native to revealing issues of justice in connection to which
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disadvantaged and marginalised groups do not have equal

access to the multiple benefits offered by green spaces.

Recognition

Recognition of ecological systems, the social and spatial

context, and the interconnection of scales are identified as

important aspects of nature-based solutions (Gibson and

Quinn 2017; Nanda et al. 2018; Woroniecki 2019). The

literature argues that recognising the interconnection of

scales exposes the interrelationship of social and ecological

dynamics and their change through time (Schindler et al.

2016; Leone and Raven 2018). It reveals social–ecological

patterns and processes in terms of functional connectivity

and interactions (Alexander et al. 2019). Recognition of the

social, spatial, and biophysical context can provide vital

information for decision-making. This includes acknowl-

edging human dependency on biophysical conditions,

considering environmental impacts, ecological functions,

as well as nonhuman capabilities (Mukherjee et al. 2015;

Konijnendijk van den Bosch 2016; Horta et al. 2018). This

needs to be positioned in a multilayered and complex

systems view, that needs to be recognised and addressed in

order to plan for nature-based solutions.

Participation

Participation is extensively discussed in the reviewed lit-

erature. Public and multiple stakeholder engagement is

deemed crucial for planning and delivering nature-based

solutions. Participation is understood also as the bridge

between science and practical or policy relevance (Brink

et al. 2016). To achieve participatory processes that deliver

sustainability outcomes, methods such as planning with

future scenarios through GIS and modelling technology are

recurrent in the reviewed literature (Gibson and Quinn

2017; Richards and Friess 2017; Rall et al. 2018; Lanzas

et al. 2019; López-Valencia 2019). Planning with future

scenarios is promoted as a way to develop alternatives,

identify conflicts, synergies and trade-offs, and deliver

informed decision-making. Also crucial is the inclusion of

different forms of knowledge to ensure equity, trans-

parency, and cultural appropriateness through education

and knowledge exchange (Fürst et al. 2014; Kati and Jari

2016). Notwithstanding the prevalence of participation

discussions, the inclusion of nonhuman nature in partici-

patory processes is not addressed. A few studies do, how-

ever, propose ways to overcome limitations in

‘multispecies’ participatory processes and issues such as

power imbalances, representativeness and misrecognition.

For instance, Calcagni et al. (2019) argue that social media

platforms are a means to exchange and build knowledge,

co-construct cultural ecosystem service values, and

potentially assist in the identification and negotiation of

ecosystem service synergies and trade-offs.

Capabilities

In addressing nonhuman capabilities, the review reveals a

limited understanding of capabilities. Our analysis exposes

two main understandings of capabilities. First, a focus on

ecosystem capabilities as providing ecosystem services to

humans. The health and well-being of ecosystems was

considered solely for the quality of services it provides to

the urban population (Andersson et al. 2016; Jenerette

2018; Korn et al. 2018; Robinson and Breed 2019). The

second understanding relates to how urban ecosystems and

other infrastructures’ capabilities can be improved to

ensure the resilience of people and cities (Wootton-Beard

et al. 2016; Verdú-Vázquez et al. 2017; Sinnett et al. 2018).

A city’s susceptibility to change and shocks and its

capacity to recover to an adequate state, is considered to

depend on the capability of nature-based solutions to

deliver ecosystem services over time (Mussinelli et al.

2018; Bush and Doyon 2019). This understanding of

capability is also related to limitations and competition, as

nature’s capabilities (human and nonhuman) are hindered

if there is limited space (Brink et al. 2016; Li et al. 2019),

or where cities exhibit considerable variation in natural,

climatic, topological, and geological conditions (Artmann

and Sartison 2018; Egerer et al. 2018). Thus, one of the

challenges in delivering ecologically just cities is compe-

tition for limited space and negotiating competing social

and ecological values. Several studies, especially those

from urban and/or landscape ecology disciplines, focussed

on species’ and ecosystems’ capabilities (Wootton-Beard

et al. 2016; Mugwedi et al. 2017; Horta et al. 2018).

Considering the health, integrity and adaptive capacity of

nature is considered a fundamental component for planning

and implementing nature-based solutions in cities.

Current research on nature-based solutions points

to implicit recognitions of the need to include

ecological justice

This review exposes a shallow recognition of the need to

include ecological justice in the design of nature-based

solutions. While there is an underlying acknowledgement

of ecological justice, there remains a lack of deeper

understanding of what an ecological justice perspective

means for urban transitions, or what role multifunctional

nature-based solutions can play in urban transitions. A

number of records highlight the importance of ecological

integrity, ecosystem and species’ capabilities, and distri-

butional equality and equity in terms of natural resource

allocation (Bush and Doyon 2019; Marshal et al. 2019).
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This recognition, however, remains superficial, with brief

mentions of the importance of addressing issues of eco-

logical justice, but with no further engagement throughout

the methodological, analytical, or discussion phases of the

research. It is on this basis that we consider a number of

studies to have an implicit, rather than explicit ecological

justice approach.

Implicit social–ecological recognition

Although there is no specific reference to ecological jus-

tice, several studies’ underlying approach was based on the

recognition of social–ecological interconnectedness (Lar-

son et al. 2013; Vasseur et al. 2017; Winter et al. 2019) and

of the importance of studying the ecologies of species and

ecosystems to better plan and design (urban) space that

allows multiple species to flourish and establish. For

instance, by studying birds’ feeding preferences, breeding,

and nesting sites, and plant-attracting assemblages, Deng

and Jim (2017) propose a green-roof design based not on

ornamental features, but on a ‘naturalistic ecological’

habitat that contributes to enriching the ecology of cities.

Horta et al’s (2018) study of the Toco Toucan’s distribu-

tion, home range, flight, seed dispersal patterns, and other

capabilities, provides a powerful environmental tool for

maintaining urban forest patches and creating connected

green areas.

Tree capabilities are also expressed as inherent to a

species success in adapting to environmental factors.

Rarely mentioned capabilities, such as solar tracking, and

bending and folding in response to light (Wootton-Beard

et al. 2016), highlight the recognition of nonhuman nat-

ure’s extraordinary capacities. This has implications for

how the built environment affects patterns of light and

shadows throughout the day. Creating refuges for species

to develop their capabilities was also mentioned as a nec-

essary consideration to further deliver urban greenery from

an understanding of plants’ biology and diversity (Mug-

wedi et al. 2017; Nero 2019; Tresch et al. 2019). These

studies interestingly stand out by offering a noninstru-

mental strategy that focuses nature-based planning and

design based on the functions and capabilities of nonhu-

mans and their supporting ecosystems.

Thus, while the current literature lacks explicit refer-

ences to ecological justice dimensions, we nevertheless

identify 43 papers that retain an implicit ecological justice

dimension. These studies, and the respective ecological

justice dimensions they are concerned with, are detailed in

Table 2.

The implicit ecological justice dimensions highlight

critical intersections between ecological justice as an

approach to urban transitions and nature-based solutions. In

the following section we explore these findings,

specifically in finding ways in which nature-based solutions

can include nonanthropocentric ways of valuing nature and

exploring how the identified interactions between the fields

can lead to comprehensive, inclusive, and just ways of

designing and implementing nature-based solutions.

DISCUSSION: CRITICAL ASPECTS

FOR DESIGNING AND PLANNING

ECOLOGICALLY JUST CITIES WITH NATURE-

BASED SOLUTIONS

An ecological justice perspective can contribute to diag-

nosing, exposing, and preventing the social and ecological

injustices that play out in the complex and contradictory

urban landscapes. As such, it also provides urban planning

with a guiding framework for assessing multifunctionality

of nature-based solutions. In this part of the paper, we

present our reflection from the literature review and

analysis.

Based on the above analysis, our proposal is to position

ecological justice as a core design principle. This enables a

reframing of nature-based solutions as a planning tool for

urban transitions and justice. Explicit human and nonhu-

man design and planning are deliverable through the

multifunctionality of nature-based solutions. An ecological

justice lens can be institutionalised through a relational-

value and multiscalar approach to urban transitions. Such

an approach provides guidance for planning priorities,

including stakeholder inclusion and co-design principles,

identification of functions and co-benefits, and recognition

of synergies and trade-offs.

Relational-value approach for designing

multifunctional nature-based solutions in cities

The traditional approach to delivering social and ecological

outcomes through nature-based solutions’ multifunction-

ality focuses on an instrumental management of ecosys-

tems. A relational-value framing offers a different way of

assessing and supporting planning of multifunctional nat-

ure-based solutions. Ecological justice argues for nature’s

agency and intrinsic value; however, the integration of

these concepts to the practical character of nature-based

solutions requires bridging elements that are more

responsive to human-nonhuman relations and the pluralis-

tic values associated with notions living a good life, of

justice, reciprocity, and virtue (Chan et al. 2016; Klain

et al. 2017). For instance, from an ecosystem services

perspective or an anthropocentric perspective, nature is a

means to an end (for humans), or servicing humans. In an

ecological justice perspective, there is not only a pursuit for

equity across human and nonhuman nature, but a

123
� Royal Swedish Academy of Sciences 2021

www.kva.se/en

174 Ambio 2022, 51:167–182



recognition of their symbiotic links. A relational-value

perspective also recognises the intrinsic value in the rela-

tionship between human and nonhuman natures of cities

(Yaka 2019). Pluralistic approaches to understanding nat-

ure-based solutions, in which relational and intrinsic values

are complementarily understood and articulated (Himes

and Muraca 2018), are key to enabling the operationali-

sation of ecological justice. These pluralistic valuation

methods expose power imbalances and systemic injustices

which reflect the intrinsic relationship and capabilities of

human and nonhuman nature (Himes and Muraca 2018).

This allows, through actions and policies, the design of

multifunctional nature-based solutions that co-benefit and

respond to both human and nonhuman nature’s needs and

capabilities.

We agree with Calcagni et al’s (2019) definition of

relational approach, which points to the importance of

relational values to understand human behaviour within

Table 2 Implicit recognition of ecological justice dimensions in the NBS literature (Source: authors)

Nature-based solutions (NBS) Ecological justice dimensions

Distribution Participation Recognition Capabilities

Designing habitat for species to flourish in urban spaces requires studying species’ needs,

behaviours, and ecologies (Snep and Ottburg 2008; Nielsen et al. 2015; Kajihara et al.

2016; Deng and Jim 2017; Mugwedi et al. 2017; Nero 2019; Talal and Santelmann

2019; Tresch et al. 2019).

d

Capacity of vegetation to flourish despite contamination and lack of fundamental

nutrients (Spencer et al. 2014; Artmann and Sartison 2018; Draus et al. 2019).

d

Increasing NBS multifunctionality, flexibility, adaptability, and connectivity can increase

‘carrying, adaptive and regenerative capacities of urban landscape systems’ (Schlee

et al. 2012; Horta et al. 2018; Silver et al. 2019).

d

Social–ecological awareness, perceptions and values within inclusive, democratic, and

adaptive governance systems that include and/or represent diverse stakeholders

(Larson et al. 2013; Andersson et al. 2014; Burton et al. 2018; Dawes et al. 2018;

Mattijssen et al. 2018; Diep et al. 2019).

d d

Connecting fragmented urban habitat for species flow, mobility, and functional diversity

(Caynes et al. 2016; Cannas et al. 2018; Alexander et al. 2019).

d d

Nature’s integrity in relation to local urban social–ecological patterns and processes

(Schlee et al. 2012; Wootton-Beard et al. 2016; Mugwedi et al. 2017; Talal and

Santelmann 2019).

d d

Noninstrumental valuation of cultural and ecological systems (Horta et al. 2018; Bush

and Doyon 2019).

d d

Develop care, stewardship and pro-environmental behaviours through awareness and

ecological knowledge of biodiversity and ecological processes in cities to promote

biodiversity protection and conservation through multispecies design strategies

(Andersson et al. 2014; Gungor et al. 2018; White et al. 2018; Calcagni et al. 2019).

d d

Ecosystem integrity through justice, equity and/or power imbalances recognition in

design and ecology science exchange processes (Childers et al. 2015; Brink et al.

2016).

d d d

Adoption of alternative methods in urban planning to represent and ‘give a voice’ to

nature (Horta et al. 2018; Bush and Doyon 2019).

d d

Identify biodiversity and distribution patterns of often neglected ecological processes,

systems and/or species that actively contribute to NBS (Schlaepfer 2018; Li et al.

2019; Marshall et al. 2019; Tresch et al. 2019).

d d

Multiscalar understanding to unpack the local, regional, and global social–ecological

impacts and effects (Chan et al. 2006; Musacchio 2009; Fletcher et al. 2014; Childers

et al. 2015; Pezzoli and Leiter 2016).

d d

Multiple ecosystem functions and benefits in balancing needs of humans and nonhumans

(Chan et al. 2006; Fletcher et al. 2014; Cannas et al. 2018; Draus et al. 2019).

d d

Spatial distribution of ecosystem services and biodiversity with scenario planning and

other tools to identify trade-offs and prioritise conservation areas (Snäll et al. 2016;

Dagenais et al. 2017; Fenner 2017; Mandle et al. 2017; Lanzas et al. 2019).

d d

Recognise the biophysical baseline of ecosystems as supporting of all life (Andersson

et al. 2014; Dobbs et al. 2014; Albert et al. 2017; Tahvonen and Airaksinen 2018).

d d
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social–ecological interactions, which embody ideas of

justice as reciprocity, distribution, recognition, and proce-

dure. We see implications in our research, in which these

ideas have direct implications in the co-construction and

negotiation of cultural ecosystem services and allow for the

valuation of nature and nonhumans from a noninstrumental

perspective (Himes and Muraca 2018). These implications,

in turn, extend to the political economy of planning reform

and processes. Operationalising relational values is there-

fore crucial in translating issues of justice into assessments

of multifunctionality. In Fig. 2 we propose key nature-

based planning and design strategies to operationalise a

relational values approach to ecological justice in urban

planning.

First, creating a solid foundation of knowledge of

ecosystems, biological processes, nonhuman species, and

sociocultural differences in multicultural cities is critical.

More research on specific species, such as that on the Toco

Toucan (Horta et al. 2018), and their roles in the urban

landscape, can highlight their critical importance and can

make them ‘silent’ participants in the planning and design

processes. For example, work in cities through the lens of

pollinators, their needs and relations to human and non-

human species, has been put into practice across the globe.

In Oslo, Norway, people and bees exchange, engage, and

relate to improve habitat quality, foraging passages, and

food availability (Stange et al. 2018). The planning vision

and model developed for Curridabat, a municipality in the

metropolitan urban area of Costa Rica, is an example

where a city model was developed on the pollinators and

other species as ‘prosperity agents’ and members of the

community (Municipalidad de Curridabat 2017). This

requires institutionalised ways of translating ecological

knowledge, raising awareness, and building social capital

that explicitly enhances recognition and participation of

nonhuman nature in decision-making processes. In the

same vein, the City of Edmonton in Canada regenerated

urban water drainage infrastructure prioritising ecological

corridors for small animals.

Making relational values part of multifunctionality

assessments can assist people in improving their capacity

to link biophysical processes to the perception of values

and benefits (Fürst et al. 2014). This, however, needs to

come from a solid foundation of knowledge on ecosystems,

biological processes, nonhuman species, and sociocultural

differences in multicultural cities. Promoting values of care

and stewardship through restoration and conservation

activities in urban landscapes and measuring changes in

environmental behaviours and ecological knowledge from

those activities can start to include justice issues when

planning nature-based solutions. Developing knowledge

and skills that link ecological knowledge with peoples’

values (Wild et al. 2019), as well as finding ways to

operationalise relational values, are strategies to inform

multifunctionality assessments of nature-based solutions

through an ecological justice lens.

Multiscalar approach to institutionally embed

multifunctional nature-based solutions

Assessment of multifunctionality and enhanced outcomes

are dependent on scales. Nature-based solutions support

Operationalisation of relational values through an 
ecological justice lens to inform multifunctionality 

Planning of nature-
based solutions

Spaces of co-design

•through an understanding of synergies and trade-offs of multiple 
ecosystem functions, negotiate their fair and equitable 
distribution to ensure their long-term integrity and multi-species 
co-benefit allocation  

Co- participation 
mechanisms 

•create platforms for transdisciplinary teams and multiple 
stakeholders to participate

•design inclusive participatory planning methods that ensure 
consideration of multi-species needs and capabilities

Translation of 
ecological knowledge

•raise social-ecological awareness
•identify preferences and principles for human-nonhuman 
relationships 

•build social capital to recognise nature 

Ecological scientific 
evidence 

•create a knowledge foundation for recognition of social-ecological 
capabilities 

Fig. 2 Key planning and design strategies to operationalise relational values, guided through an ecological justice lens, to inform nature-based

solutions’ multifunctionality
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and restore ecological flows and functions and as such need

to be assessed on the multiple ways they deliver on bio-

diversity and ecosystems’ health beyond their immediate

place to be (re)considered as urban nature telecouplings

(Haase 2019). With this in mind, multifunctionality

assessments must be broadened to consider teleconnections

and scalability of multiple benefits. Pezzoli and Leiter

(2016) argue that sustainability requires the integration of

policies and plans at different geographical scales, espe-

cially the bioregional scale. A bioregional scale more

appropriately addresses the social–ecological interactions

and conflicts as it better represents interactions between

social, economic, and ecological components (Pezzoli and

Leiter 2016).

Understanding local issues needs to be positioned within

a larger geographical scale to understand the social, eco-

nomic and ecological dynamics. In their study of ecosys-

tem service modelling, Grafius et al. (2016) show the

assessment of functions is dependent on, and sensitive to,

scales. Balancing capabilities and feasibility in small,

complex scales is one of the challenges for nature-based

solutions (Grafius et al. 2016; Wang and Banzhaf 2018;

Hansen et al. 2019). However, an integrated approach to

spatial planning that recognises and represents social–

ecological systems in a functional (Lafortezza et al. 2013),

inclusive, and just way can have more transformative

change. This means unpacking the interconnected and

interdependent social–ecological dynamics (telecouplings)

and their impacts and/or benefits of both humans and

nonhumans. The following are two multiscalar considera-

tions that we suggest are critical when planning ecologi-

cally just nature-based solutions:

1. Urban mobility should be integrated to nature-based

solutions planning as it offers (at local, metropolitan,

and bioregional scales) different ways of connecting

pathways through social–ecological corridors, coupled

infrastructure providing accessibility and new habitats

to different people and multiple species, and improv-

ing connectivity to nature. This requires considering

multispecies’ needs in terms of mobility through

ecological habitats, the overall ecosystem corridor’s

health, and integrity to support different uses.

2. Embed circular economy concepts in nature-based

planning, which can help to identify solutions based on

their levels of exploitation or restoration of ecosystems

and considers the cyclical processes and regenerative

qualities that create value and multiple benefits for

multiple species by improving the capacity of social–

ecological systems to close loops and regenerate

(Prieto-Sandoval et al. 2018).

An ecological justice perspective for planning nature-

based solutions will strengthen and enhance

multifunctionality in terms of delivering benefits and

addressing the needs and capabilities of both human and

nonhuman nature. At the same time, multifunctionality of

nature-based solutions can enable ecological justice by

considering and bringing together the pluralistic values that

reveal systemic injustices. The integration of the multi-

functionality of nature-based solutions in planning pro-

cesses and assessments provides a means of enhancing

human and nonhuman capabilities, through ecological

knowledge and awareness, recognition, and participation.

Being mindful of the risk that multifunctionality of nature-

based solutions can become a means of reproducing

existing inequities, where effective, it potentially provides

a counterbalance to more established political economy

processes and moves us a step closer to delivering urban

ecological just transitions.

CONCLUSION

The aim of this paper is to understand how an ecological

justice perspective is informing research and planning of

nature-based solutions in cities. Our systematic literature

review reveals that, notwithstanding a growing literature

around nature-based solutions and multifunctionality in

cities, the literature and practice remains anthropocentric-

driven, and lacks an explicit incorporation of ecological

justice dimensions. There is, nevertheless, an implicit

inclusion of key ecological justice dimensions in some of

the literature. These studies enable us to identify intersec-

tions between ecological justice as an approach to urban

transitions and nature-based solutions that can be institu-

tionalised through relational-value and multiscalar princi-

ples. Ecological justice through relational-value and

multiscalar principles shifts the basis upon which urban

living is planned, developed, and assessed. Nature-based

solutions for social justice outcomes will not assess, design,

and deliver the same outcomes as nature-based solutions

for ecological justice. As Schlosberg (2012, p.447) argues,

we require ‘‘a framework of justice for the Anthropocene’’.

One that includes the nonhuman dimension.

A key direction for future research is how to recognise

the capabilities and needs of nonhuman living beings, and

enable space for their participation and agency in decision-

making and co-design processes. This can be achieved by

enabling transdisciplinary teams working around co-design

and co-participatory frameworks, with particular inputs

from ecology science throughout the design and decision-

making processes. The potential to enhance multifunc-

tionality provided by nature-based solutions is one of the

most important research and planning aims for our cities

and territories (Ahern et al. 2014). However, it requires

evidence-based analyses of ecosystems’ long-term integrity
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by clearly understanding the links to the multiple functions

and benefits from an ecological justice multispecies

approach. Key to achieving benefits for both humans and

nonhumans are nature-based solutions co-design and

planning processes that consider the provision of multiple

ecosystem functions fairly and equitably among the many

city inhabitants.
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