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ARTICLE INFO ABSTRACT

Keywords: Cities face growing challenges and urban greenspaces (UGS) play a key role in improving cities liveability. UGS
Socio-ecological systems are complex socio-ecological systems and evidence-based and context-sensitive tools are needed to assist plan-
Greenspaces

ning and manage environmentally sound and socially inclusive UGS. In this paper, we propose an innovative
indicator-based tool to operationalize the biocultural diversity (BCD) framework in urban contexts, deriving from
its three conceptual layers — materialized, lived and stewardship. Indicators proposed are bundled in themes
representing essential components when assessing and analyzing urban BCD from a contextual and sensitizing
perspective. The set of indicators highlight key features of socio-cultural and ecological systems, theirs links and
interactions, both material and non-material, to capture the essence of biocultural diversity at site-level. By
offering a uniform scoring system with the possibility to set site-specific benchmarks, these can be used in any
type of greenspace of any city, while allowing different communities/neighborhoods/city councils to embrace
different approaches to meet their objectives towards larger scale goals. Twelve urban parks in Lisbon were used
as a test-bed for the indicator-based tool and proved its feasibility to gather an overall snapshot of all parks and to
demonstrate the possibility to deepen the study to only two parks uncovering self-exclusion processes that
otherwise would have remained hidden. The BCD tool brings together essential information scattered over
several quality and good practices assessment tools and protocols and, by including indicators specifically
addressing governance and stewardship, offers a policy-driven instrument able to capture trade-offs and/or
synergies between ecological, social and political domains.

Multi-layered indicators
Natural and cultural realms
Decision support tool

1. Introduction the United Nations (UN) Sustainable Development Goal (SDG) 11 for

2030.

The pace of urbanization has increased in recent decades and is ex-
pected to continue to increase in the future, with more than 70% of the
human population predicted to be living in cities by 2050 (Elmqvist
et al., 2018). The growth of cities is placing major pressure on ecosys-
tems and societies (Cortinovis et al., 2019; Yin et al., 2016). Balancing
the increasing pressure of growing cities with long-term protection of
the environment, while being inclusive, culturally diverse, and
economically equitable is a major societal challenge, as recognized by

In the context of urban expansion and natural habitat loss, the
availability and quality of urban green space (UGS) has become an
increasingly important aspect of urban planning and research. The role
of UGS in improving the quality of life of urban residents, through its
contribution to ecosystem services (ES) and human well-being, has been
widely reported (Elmqvist et al., 2013). UGS improves environmental
quality through the attenuation of air and noise pollution and regulation
of the microclimate (Grilo et al., 2020). It also provides free and
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universal access to recreation and relaxation opportunities, further
contributing to physical and mental health (Chiesura, 2004; Kabisch
et al., 2015; Lovell et al., 2014). UGS also provides locations where
different groups can meet together, fostering tolerance and social
cohesion (Cattell et al., 2008; Peters et al., 2010).

There are many different types of UGSs in cities, including urban
forests, schoolyards, urban parks, derelict land, street trees, allotment
gardens, and green roofs or bioswales; each performing specific
ecological functions. Each type of UGS is embedded in a diverse and
dynamic social context, and in addition to maximizing ecosystem
functioning, must provide inclusive, fit for purpose, quality spaces that
address both local needs and the individual city vision. To consider and
incorporate the complex interactions between the natural and cultural
realms, and to cope with ecological and social demands, adequate tools
are needed to guide UGS planning and management, and assist decision
making (Groffman et al., 2017; Pickett et al., 2016). As part of a mosaic
governance approach, the challenge is to “combine the planning-based,
long-term vision for spatial green space networks with local people’s enthu-
siasm and dedication manifested in locally embedded, but usually not
spatially interconnected, initiatives from active citizens” (Buijs et al., 2018).
As quoted by Arslan et al. (2016) (Arslan et al.,, 2016), to monitor
progress regarding the UN SDG 11, “there is a need for globally-identified
and comparable indicators that can translate information obtained through
evaluation into information relevant to policy-making and planning at the
neighborhood level”.

This study focused on the social and ecological role of UGS and
developed a new indicator-based methodology for promoting and
measuring its performance building on a 3-dimensional conceptual
framework presented in a previous study (Elands et al., 2019).

1.1. Review of UGS audit and valuation tools

Several green space quality audit tools are available, but their focus
is mostly on assessing accessibility, the adequate provision of amenities,
space maintenance, and safety issues (Joseph, 2016; Knobel et al., 2019;
Chen et al., 2020). Examples of these audit tools include the Community
Park Audit Tool (CPAT) (Kaczynski et al., 2012), the Quality of Public
Open Space Audit Tool (POST) (Broombhall et al., 2004), and the Natural
Environment Scoring Tool (NEST) (Gidlow et al., 2018). Very few tools
incorporate an ecological assessment, and this has therefore been mostly
addressed by ES dedicated tools, which are applicable but not specific to
the urban context, e.g., i-Tree (I-Tree eco user’s manual), Toolkit for
Ecosystem Service Site-Based Assessment (TESSA) (Peh et al. et al.), and
Integrated Valuation of Ecosystem Services and Tradeoffs (InVEST) (In
(Integrated Valuat). A recent review of valuation toolkits from the urban
perspective (Van Oijstaeijen et al., 2020) highlighted the heterogeneity
of the criteria used and their mismatch with specific requirements in the
planning and management context, namely a limited use of social and
governance parameters. The importance of the social benefits derived
from UGS and the need to engage stakeholders in toolkit development
was not considered.

New approaches and tools, incorporating both biological and social
assessments, and including the benefits derived from visiting green
spaces and governance aspects, are, therefore, necessary to address the
complex relationships between people and ecosystems. Such approaches
will effectively advance our capacity to assist and inform decision
making, negotiate trade-offs, implement management plans, and assess
their outcomes (McPhearson et al., 2016a, 2016b).

1.2. Purpose of the study

This study developed a framework and methodology for using
context-sensitive indicators that address both ecological and social re-
quirements. The method could be used as a research and a decision-
support tool, fulfilling the need for an integrated and unified method-
ological approach to advance our understanding of complex urban
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socio-ecological systems (McPhearson et al., 2016a, 2016b).

The biocultural diversity (BCD) indicator framework is briefly pre-
sented as the basis for the current work, with the main focus of the study
being the step-by-step development of a methodology for implementing
the BCD indicators. Guidelines are provided as the context for using the
methodology and the results of a pilot test of the methodology are
presented.

2. The indicator framework

Developing a context-sensitive tool that addresses the complexity of
UGS functions requires an adequate underlying conceptual framework
(Brown, 2009), with a deep integration of ecological and social concepts
(Groffman et al., 2017; Pickett et al., 2016). The BCD concept, with its
emphasis on the diversity of human-nature interrelations (Persic and
Martin, 2008; Pretty et al., 2009), provides the necessary integrative and
unifying perspective to assist the research, planning, and management
of UGS. Drawing on this concept, Elands et al. (2018) (Elands et al.,
2019) developed a conceptual framework addressing human-nature
interrelations in an urban context. This framework proposed that BCD
manifests in three mutually influencing dimensions. (1) Lived BCD,
which embraces the ways people perceive, experience, and value UGS,
as well as their culturally-embedded biological assemblages. (2) Mate-
rialized BCD, which concerns the experiences and practices of lived BCD,
through which green spaces come to exist in tangible biophysical ex-
pressions, meaning discrete objects that exist regardless of the percep-
tions about them. (3) Stewardship of BCD, which represents an active and
conscious engagement of people with urban space and its shaping.

Biocultural diversity is more a sensitizing concept than a definitive
concept, with a clear definition of attributes or fixed benchmarks (Buizer
et al., 2016). Sensitizing concepts, e.g., quality of life or sustainable
development, lack such specific attributes and precise reference values.
Definitive concepts provide prescriptions of what to observe, while
sensitizing concepts only provide a starting point and a general sense of
guidance that can be used to inform fieldwork. Sensitizing concepts
merely suggest directions along which to observe, capture, and under-
stand what is happening. These directions, herein designated as themes,
enable complex concepts to be broken into distinguishable, manageable,
and observable elements (Blumer, 1954; Patton, 2015).

The three BCD dimensions offer city planners and UGS managers a
rich source of information and are departure points to study UGS from
the BCD perspective. However, as M.C. Patton stated, “Operationaliza-
tion involves translating an abstract construct into concrete measures for the
purpose of gathering data on the construct” (Patton, 2015). This means that
to be truly useful to inform strategic planning and decision making, this
framework needs to be operationalized, with each dimension translated
into indicators providing concrete, measurable, and comparable
information.

The objective of this study was therefore to operationalize the urban
BCD framework through the development of an indicator-based tool,
which would serve both as a research and a decision-support tool to
inform BCD analysis in the urban context. The aim was to meet the need
for indicators to study biocultural diversity (Harmon et al., 2010) and
for an integrated and unifying methodological approach to advance our
understanding of complex urban socio-ecological systems (McPhearson
etal., 2016a, 2016b). The proposed tool acknowledges and incorporates
the diversity of meanings and contexts, and informs multiple modes and
scales of decision making.

3. Methodology to operationalize the BCD indicator-based
decision support tool

3.1. Themes and selection of indicators

The operationalization of the BCD based decision support tool
involved the breaking down of each of the three BCD dimensions into



P. Gongalves et al.

themes, within which we proposed a set of indicators that we considered
essential to address when studying UGS through a BCD lens.

The choice of themes was largely based on a description of the BCD
layers themselves, which was achieved with reference to previous work
on the areas of intersection and interdependence between biological and
cultural diversity (Persic and Martin, 2008; Pretty et al., 2009). These
studies encompassed many aspects of BCD, including systems of values,
beliefs, and meanings; livelihoods and practices; knowledge and
knowledge transfer; and social relations with others, places, and in-
stitutions (e.g., place attachment and governance systems).

Within the BCD perspective, the preservation and active co-creation
of quality UGS implies an equal access to environmentally sound and
inclusive green spaces that are planned and managed to fulfil their
intended purpose for that specific location and community (Scotland,
2008). A quality green space is one that meets the needs of people, place,
and environment, while engaging stakeholders in its planning and
management. The choice of themes had to consider the role of bio-
physical and socio-cultural features in promoting ecological quality and
well-being, and in ascribing meaning and identity to places (Andersson
and Barthel, 2016). The themes also had to integrate the need to
consider different values, levels of knowledge, and practices in the
governance and decision processes (Buizer et al., 2016). Thus, the
selected themes aimed to assess if the space was ecologically sound,
inclusive, and fit for purpose; what the motivations, practices, and ex-
periences associated with the space were, and what governance systems
were in place.

The selected indicators were chosen to provide place-based infor-
mation, i.e., they were i) biologically, socially, and politically relevant;
ii) clear and readily understandable, and interpretable by the public and
policy makers; and iii) integrative and sensitive to management prac-
tices (Brown, 2009). Selected indicators encompassed instrumental and
contextual indicators (Rapport and Hildén, 2013) through the use of
both quantitative and qualitative data, obtained either by site-based
sampling and assessments, or by consulting existing documentation
made available by municipalities and other stakeholders. For each in-
dicator, one or more metrics were suggested, which were designed to be
as easily measurable and interpretable as possible under objective
criteria. They provided basic but meaningful information that could be
used in municipalities’ monitoring schemes and decision processes. The
consideration of a wide-range of indicators, with diverse metrics, data
sources, and scales of analysis, provides multiple options to study UGS
according to site socio-ecological specificities, evaluation requirements,
and the extent and availability of resources, through the selection of an
adequate set of indicators, covering as much as possible the three BCD
layers and several themes.

On the basis of a literature review we proposed a total of 14 themes,
with a variable number of indicators per theme (Table 1). For Materi-
alized BCD we proposed four themes, including standard measurements
of biological, functional, and landscape diversity to assess ecological
function; the assessment of biophysical features that may promote or
hinder the welcomeness of space; and biocultural features that create
place identity. Six themes were suggested for Lived BCD, with indicators
addressing the diversity of socio-cultural identities, how people relate
and interact with physical space and other people, and how these in-
teractions are perpetuated over time. Stewardship of BCD had four
themes, with indicators related to participation in governance processes
and how people actively engage with space and take responsibility for it
through civic ecological practices.

Below we provide the rationale underlying each indicator. Detailed
information on candidate metrics, units of measurement, and links to the
BCD concept are provided in the Supplementary Material.

3.2. Rationale for selected indicators

3.2.1. Materialized BCD indicators
The UGS biophysical attributes theme refers to an ecosystem’s
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Table 1
Proposed themes and indicators to operationalize the BCD framework.
Layer Themes Indicators References
Materialized UGS biophysical  Spatial (Lovett et al., 2005;
attributes heterogeneity; Oliver et al., 2015;
Vegetation structure; Diaz et al., 2007;
Biological diversity; Goodness et al.,
Functional diversity; 2016)
Tree health and
regeneration
Welcomeness Physical (Dunnett et al., 2002;
accessibility; Holland et al., 2007;
Infrastructure and Mehta, 2014;
amenities; Ellicott, 2016)
Cleanliness/neglect;
Security
Signs of social Biological salient (Andersson and
memory carriers  features; Cultural Barthel, 2016; Byrne
and socio- artefacts; Biocultural and Wolch, 2009;
cultural artefacts; Signs of Tweed and
symbols prior use; Relictsand ~ Sutherland, 2007;
remnants Florgard et al., 2009)
Neighborhood Permeability; (Ersoy, 2016; Mehta,
biophysical Complementarity; 2008; Colding, 2007;
attributes Park provision Lovell and Johnston,
2009)
Lived User group Socio-demographic
diversity (social and other
identities) differentiation;
Ethnicity/urban
subcultures;
Residence
Neighborhood Socio-demographic (Loukaitou-Sideris,
socio-cultural characterization; 1995; Seaman et al.,
attributes Local economy; 2010)
Crime rate; Health
status
Space usage Visitation rate; (Cattell et al., 2008;
Frequency and Lovell and Johnston,
duration; Uses and 2009)
motivations to use;
Social activities
Interactions Human-human (Tuan, 1975; Peters,
interactions; Human- 2010)
nature interactions
Meanings, Safety; Inclusiveness; (Mehta, 2014; Tuan,
perceptions, Perceived UGS 1975; Sterling et al.,
and values of qualities; 2017a; Voigt and
users Biodiversity and Waurster, 2014;
ecosystem services; Manzo and Perkins,
Sense of place; 2006)
Wellbeing; Conflict
Memory carriers  Place memory; (Andersson and
of place Reputation; Digital Barthel, 2016;
external memory; Cilliers et al., 2015a;
Local Ecological Yli-Pelkonen and
Knowledge (LEK); Kohl, 2005)
LEK transfer and
exchange
Stewardship Property rights Conditions to access; Sikor et al. (2017)

regime

Governance

Civic practices

Management

Specific rules and
norms
Stakeholders;
Opportunities and
barriers;
Stakeholders’
activities; Citizen
science; Civic
ecologic/
environmental
practices;
Engagement
Ecological practices

(Buijs et al., 2018;
Gavin et al., 2018)

(Krasny and Tidball,
2012; Cosquer et al.,
2012)

(Aronson et al.,
2017; Zhang, 2017;
Space, 2004)
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components and functions, the foundation of ecological quality, adap-
tation capacity, and ecological resilience, as well as people-nature in-
teractions (Luck et al., 2009). It includes the indicators of Spatial
heterogeneity, Vegetation structure, Biological diversity, Func-
tional diversity, Tree health, and Regeneration status. Spatial het-
erogeneity, or the existence of spatial units with different
characteristics or functions (Shugart, 1998), is crucial for ecological
functioning and resilience because it promotes the coexistence of a large
diversity of taxa (Lovett et al., 2005). The diversity of landscape ele-
ments also supports multifunctionality and affords people the opportu-
nity for multiple uses, while being associated with aesthetic and
landscape preferences (Dronova, 2017). The same type of relationships
are found with Vegetation structure, which is directly related to
biodiversity (Beninde et al., 2015), attractiveness, preferences, and
psychological restoration (Bjerke et al., 2006; Jiang et al., 2015; Chiang
et al., 2017). Biological diversity in UGS provides direct and indirect
benefits to urban dwellers (Oliver et al., 2015), namely physical health,
cognitive performance, and psychological well-being (Keniger et al.,
2013). Biodiversity can be assessed in various ways, such as species
richness and diversity (Colwell et al., 2009), the presence of keystone
species that are essential for community structure and integrity (Mills
et al., 1993), or the presence of species with conservation status, which
represent important elements for biodiversity conservation. The large
number of vascular plants in cities encompasses both native and
non-native species. In many cases, the decline of native species caused
by urban sprawl is compensated for by the introduction of non-native
species. Exotic species contribute to ES provision (Schlaepfer, 2018),
with ornamental species being particularly important for human
appreciation (Wilson et al., 2016). However, they may also present
negative impacts, the analysis of which is beyond the scope of this work,
but which must be considered when planning and managing UGSs
(Gaertner et al., 2017). More than simply the number and diversity of
species, Functional diversity determines the functioning and resilience
of an ecosystem (Peterson et al., 1998; Diaz and Cabido, 2001). Func-
tional diversity also plays an important role in human appreciation and
engagement with nature, with a higher diversity of visual traits afford-
ing multiple ways to explore and appreciate biodiversity (Goodness
et al., 2016; Andersson and McPhearson, 2018). Tree health and
regeneration status is important to ensure system continuity (Fuller
and Quine, 2015; Greenberg et al., 2011). This is particularly important
in urban forests and horticultural green spaces, where the existence of
young specimens is critical to the maintenance of habitat structure and
quality (Le Roux et al., 2014). On the other hand, dead and fallen trees,
when security issues have been considered, can contribute to a high
biological diversity (Stokland et al., 2012).

Welcomeness as a theme of materialized BCD focuses on tangible and
visible features providing an accessible, inclusive, and comfortable
environment, and an adequate layout for the purpose of visiting the
space (Dunnett et al., 2002; Holland et al., 2007; Mehta, 2014). This
theme includes indicators of Physical accessibility, Infrastructure
and amenities, Cleanliness/neglect, and Security. An inclusive green
space welcomes people of all ages, socio-economic status, and walks of
life, without any barriers: physical, cultural, or emotional (Elands et al.,
2018). Equity in Physical accessibility to green spaces involves
providing access without natural or artificial physical barriers or
transportation difficulties (Van Herzele and Wiedemann, 2003). Access
to green spaces considers not only the ability to reach the space but also
to use it in a meaningful way. Adequate and well-kept Facilities and
amenities are key for a meaningful visit and will encourage regular
visits (Mehta, 2014). The quality of the space is also determined by
Cleanliness and maintenance, with cleanliness offering a sense of
comfort and relaxation, and the presence of damaged property or in-
civilities often being associated with a perception that areas are unsafe
(Mehta, 2014; McCormack et al., 2010). Safety is often cited as the first
concern in public spaces. Although its perception is strongly influenced
by a few factors, the presence of adequate lighting and/or staff in urban
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parks is associated with an immediate sense of safety (Holland et al.,
2007; McCormack et al., 2010).

The Signs of social memory carriers and cultural symbols theme
refers to manifestations of close and consistent human-nature in-
teractions, embodied in the UGS. These signs can range from complex
architecture, park design, and the composition of ornamental species in
a park, to a desired path through derelict land or a tree carving in a
forest. They reflect different periods, socio-cultural contexts, and ide-
ologies of natural creations, bringing past meanings and experiences
into the present. These elements contribute to the building of a place’s
character and unique identity to which people relate (Andersson and
Barthel, 2016; Byrne and Wolch, 2009; Green, 2009). The indicators
informing this layer are Biological salient features, Cultural arte-
facts, Biocultural artefacts, Signs of prior use, and Relicts and
remnants. Biological salient features represent elements with his-
torical, cultural, aesthetic, and educational value that perpetuate cul-
tural value for keystone species, umbrella species, and long-living
organisms (Andersson and Barthel, 2016). Cultural artefacts, such as
architectonic elements or urban art, provide information about a soci-
eties’ history, and how people used to live and express themselves. In a
green space, artefacts can offer meaning and identity, create a sense of
belonging, and help preserve cultural heritage (Andersson and Barthel,
2016; Tweed and Sutherland, 2007). Biocultural artefacts, created
from and/or representing nature represent and perpetuate the dynamic
relationships between people and nature (Salick et al., 2014). Consistent
patterns of user engagement with a space create novel uses and functions
and leave spatially explicit traces of their interaction with the space that
are designated as Signs of prior use (Campbell et al., 2016). These signs
of space appropriation, e.g., informal sports pitches or desired paths,
inscribe the memory of repeated human action in the landscape and
stimulate the perpetuation of these novel uses and functions. Relicts
and remnants of natural ecosystems in the city preserve a species
composition closer to the original natural landscape, hosting many
native and endangered species (Kowarik and von der Lippe, 2018). They
also retain the original ecosystem functioning that cannot be fully
replaced by novel man-made habitats (Kowarik, 2011) and have a high
conservation and educational value (O’ Farrell et al., 2012). Remnants of
natural vegetation also contribute to visual diversity in the urban
landscape, which is often designed to be homogenous, and also provide a
sense of identity and belonging by bringing historical land-uses into
contact with people (Florgérd et al., 2009).

Each UGS is embedded in a given socio-ecological context and bio-
logical and cultural diversities in a green space cannot be dissociated
from its surrounding matrix (Ersoy, 2016; Werner, 2011). A theme of
Neighborhood biophysical attributes, with indicators of Permeability
and Complementarity was included. Permeability indicates the de-
gree to which the matrix facilitates or impedes the movement of or-
ganisms. This includes not only animal and plant species, for which
movement and dispersal is essential for ecosystem functioning and
resilience, but also the movement of people (Ersoy, 2016; Lu et al., 2018;
Zuniga-Teran et al., 2016; Southworth, 2005). Complementarity rec-
ognizes the need for a variety of land-uses that perform complementary
socio-ecological functions in the spatial green space network. Urban
human-made habitats are not likely to perform the entire range of
ecological functions of natural ecosystems, but each can contribute to
overall ecosystem functioning (Kowarik, 2011) by means of land-use or
habitat complementation (Colding, 2007; Lovell and Johnston, 2009).
The same principle applies to the social functions of green spaces
because no single space is likely to meet all of the desired facilities or
layouts. The existence of different types of green spaces in a neighbor-
hood may offer alternative and/or more interesting functions for some
users in a multifunctional network of green spaces (Lovell and Taylor,
2013; Hansen and Pauleit, 2014).

3.2.2. Lived BCD indicators
The User group diversity theme directly assesses users’ cultural
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diversity in terms of their origin, socio-demographic and economic
status, and visible patterns of allegiance to any kind of subculture. The
indicators for this theme are Socio-demographic and other differen-
tiation, Ethnicity/urban subcultures, and Residence. Actual access
to a UGS can be determined by experiential barriers and the level of
perceived integration, more than by UGS resources or physical qualities
(Seaman et al., 2010; Paloniemi et al., 2018). Because people tend to use
the spaces that are closest to their place of residence (McCormack et al.,
2010), green spaces should reflect the neighborhood characteristics. The
underrepresentation of some groups may reveal the existence of
self-exclusion processes (Seaman et al., 2010). The theme Neighborhood
cultural characteristics captures the existence of such processes by
determining if the cultural diversity of the neighborhood is fully rep-
resented in the green space. Culture and economy are mutually influ-
ential and the development of the Local economy is intertwined with
social processes that shape place meaning as good or bad (McCann,
2002). In addition to being representative of a neighborhood’s economic
status, a diverse range of businesses and services provides a sense of
usefulness and promotes walking behavior (Mehta, 2008). In contrast,
the perception of a lack of safety, of which the Crime rate provides a
real picture, restricts this willingness to walk in the streets (Mehta,
2008). UGSs offer opportunities for physical activity and relaxation in
clean, cool, and quiet environments, with significant positive effects on a
resident’s mental and physical Health status (Braubach et al., 2017).

The Space usage theme that includes Visitation rate, Frequency
and duration, Uses and motivations, and Social activities, indicates
if the UGS supports regular visitation and different uses. Regularly
visiting a green space for prolonged periods allows a consistent inter-
action with nature, while fostering feelings of connectedness and an
emotional bond to the space (Smaldone et al., 2007). A diversity of ac-
tivities and their actors may reveal the extent of the usefulness and
inclusiveness of the space, with the presence of other people also
increasing the perception of UGS safety and attractiveness (Mehta,
2014). Interactions with someone or something provide a foundation to
develop an emotional connection towards the object of interaction
(Tuan, 1975). The theme Interactions, with indicators of Human-hu-
man interactions and Human-nature interactions, accounts for the
ways people interact in and with nature, and its importance for social
cohesion and place attachment. Social interactions promote the creation
of bonds and the sense of community, providing the base for social
cohesiveness (Cattell et al., 2008; Peters, 2010). The same is true for
interactions with nature, with emotional experiences with the natural
world inducing empathy for the environment and the desire to protect
and conserve nature (Soga and Gaston, 2016).

People perceive and enjoy nature in many ways, and are conditioned
by the meaning and value they ascribe to a green space and what it has
to offer. A theme dealing with Meanings, perceptions, and values of
users is of uttermost importance when dealing with BCD (Sterling et al.,
2017a). Perceptions of Safety, Inclusiveness, UGS qualities, Biodi-
versity and ecosystem services, Sense of place, Wellbeing, and
Conflict are the indicators proposed for this theme. Perceived safety,
inclusiveness, and integration are some of the most important factors
making people feel welcome and comfortable in the space and its
perceived qualities, the convenience of visiting and satisfaction with the
place, are often more important than its physical availability (Mehta,
2014; McCormack et al., 2010). Biodiversity perception plays an
important role in the perception of benefits derived from visiting the
green space (Dallimer et al., 2012; Schebella et al., 2019; Goncalves
et al., in press). Some people may appreciate the space solely for its
aesthetic properties, or the useful amenities and infrastructures it pro-
vides, while others can develop a more emotional or affective relation-
ship that translates to a sense of belonging and attachment to place. The
perception of Wellbeing and Sense of place indicates how well the
green space is performing in providing such benefits.

Users have different needs and experience a place in various manners
that can clash with the interests and well-being of others, causing
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Conflicts, self-exclusion, or space-time segregation. Conflict can also
arise with nature itself or with management institutions, through the
constraining of certain behaviors or activities or by managing land-uses
that are not welcomed (Dinnie et al., 2013; von Dohren and Haase,
2015; McMillen et al., 2018).

The history of a place is engraved in people’s memories and repre-
sents an informal repository of information, perpetuated in time through
knowledge transfer (Andersson and Barthel, 2016). The theme Memory
carriers of place, with indicators of Place memory, Reputation, Dig-
ital external memory, Local ecological knowledge (LEK), and LEK
transfer and exchange accounts for such dynamics. Experiences and
stories create a place memory, which is important in assigning value to
a place and for keeping a record of past events and changes to the bio-
physical or social structure of the place (Cilliers et al., 2015b). These
memories and their dissemination are major contributors to a space’s
Reputation. Spaces acquire reputations that are built upon real facts or
based on rumors. They persist over time and affect the way people use or
avoid the UGS (Holland et al., 2007). Digital records are useful tools to
disseminate knowledge and share experiences, while keeping a memory
of place that lasts over time for future generations. One of the key areas
of interdependence between biological and cultural diversity is LEK and
its Transfer and exchange. In addition to providing a memory re-
pository for future use, LEK provides additional information about
ecological processes and meaningful places, representing a very useful
tool for planners and managers (Yli-Pelkonen and Kohl, 2005).

3.2.3. Stewardship of BCD indicators

Land tenure and Property rights regime (Bac, 1998) are the first
conditioning factors in determining how people may access and use
green spaces. The existence of Conditions to access represent control
rights that may impose restraints on the rights of some groups by
restricting free access to a space (Sikor et al., 2017). Specific rules and
norms, either formal or informal, may promote or deter certain uses and
activities and shape the way people interact with the space.

Governance is a system of decision making processes, in which ac-
tors other than legal institutions can take part. The way actors, formally
or informally, can have an active voice in the decision process, depends
on their position and role among the actors’ involved and the way they
relate to each other and with legal institutions. Stakeholders represent
the official and non-official entities that are actively involved in plan-
ning, managing, and maintaining the green space, while Opportunities
and barriers indicates the capacity of stakeholders to have a real voice
in decision making (Buijs et al., 2018; Sterling et al., 2017a; Gavin et al.,
2018).

The Civic practices theme represents an active engagement with the
space through environmental stewardship (Krasny and Tidball, 2012)
and includes the indicators of Stakeholders’ activities, Citizen sci-
ence, Civic ecologic/environmental practices, and Engagement. The
type, Stakeholders’ activities, indicates people’s involvement and re-
lationships with the events occurring in UGS. Engagement in Citizen
science or in Civic ecologic practices denotes a direct interaction with
nature that translates into pro-conservation attitudes and behavior
(Cosquer et al., 2012).

Although the major purpose of some green spaces is to provide clean,
welcoming places with many choices of activities and relaxation op-
portunities, UGS managers must incorporate best Management practices
to conserve, protect, and promote biodiversity and ES provisioning
(Aronson et al. et al.).

3.3. Guidelines for using the indicator-based support tool

The number of suggested indicators is rather large because it relies
on disaggregated information. Although it is potentially more difficult to
obtain, interpret, and share, disaggregated information has the advan-
tage of providing clear, place-based information on what is influencing
the system, as well as how or why. Aggregated information, as in
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indexes, offers a generalized perspective that can only indicate that
something is happening, but not the causes behind it (Wong, 2015).
Indexes may obscure important information in the underlying data or
may fail to recognize the complexity of the dimension of interest. In such
cases, data in their raw, disaggregated form are often more useful than
when compiled in a composite measure. The use of disaggregated in-
dicators allows this information to be selected and referred to the spe-
cific issue under analysis, as will be demonstrated in the next section.

An underlying principle common to all diversity measurements is
that they are teleological, i.e., they are conducted for a specific purpose.
A biocultural approach assumes a place-based definition of locally
relevant goals, grounded on the local cultural context and its values,
perceptions, and needs (Sterling et al., 2017a). As such, the proposed
indicators are not meant to provide precise measurements of BCD with
benchmarks to achieve, but rather a way of organizing and under-
standing information in a contextual way, providing a methodology to
analyze the interaction between people, places, and biodiversity and a
foundation on which to base policy decisions. The contextual indicators
describe the wider contexts of UGS, e.g., social or environmental, and
can be used to understand how a phenomenon operates in each context
(Mayoux, 2001), while the BCD indicators are used for a specific purpose
and context determined by “what, for what, and for whom”.

3.3.1. Defining the scope of analysis

The analysis process should begin with a clear statement of the
purpose and precise objectives of the study and desired outcomes.
However, different planning and management policies have different
goals. Different stakeholders seek different outcomes, qualities, func-
tions, and experiences, and they use and value UGS in different ways.
These variabilites regarding UGS’ management can be overcome by fully
engaging stakeholders, from the objectives to all stages of imple-
mentation, including the selection of indicators. This allows for alter-
native understandings of the problem, and the identification of
competing interests, priorities, and constraints. In this way, various
parties are more likely to actively engage in the process and agree on
common solutions, and these solutions are more likely to be imple-
mented and widely-accepted (Buijs et al., 2018; Sterling et al., 2017a;
Gavin et al., 2018). The first step in the process starts by agreeing on the
discussion and decision models, which could be either workshops, focus
groups, or other commonly used participatory methodologies (Mayoux,
2001; Mayoux et al., 2006). This step is by itself informative with regard
to the Governance and Civic practices themes because it will identify
existing actors and their ability to both participate and have a mean-
ingful voice in the decision process. The participants can then define the
purpose and objectives of the study, discuss the goals and desired out-
comes, and define indicators and the scale and time frame of the anal-
ysis. Indicators are not only useful to measure progress, but also to
identify problems and set management goals. Goals and outcomes may
be articulated as baselines or targets to achieve, or simply a direction in
which to move, with indicators selected accordingly. Depending on the
purpose, context, and what the indicator is measuring, its relevance,
robustness, and sensitivity to change may vary.

3.3.2. Selecting indicators

The indicators selected should be aligned with the city’s strategic
vision, while being able to address the specific context and its people,
place, and environmental values. The indicators also must be sensitive to
the changes induced by municipal policies and actions taken to address
problems. To ensure that they are reconciled with a cities’ vision, in-
dicators are usually aligned with broader regional, national, and inter-
national goals and guidelines, with local needs and visions of optimal
futures requiring negotiations between all concerned parties. Because no
single solution will maximize the benefits for all groups, decision mak-
ing should be based on well-established and transparent decision
methodologies, e.g., multi-criteria analysis, analytical hierarchy pro-
cess, Delphi methods, and Q-methodology (Castro Pardo and Urios,
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2017; Saaty, 1987). This decision process is also useful to assess the
importance and relevance of the indicators to the different parties,
negotiate priorities, and give weights to the indicators if wanted.

The selection of indicators must be carefully balanced. Fewer in-
dicators are generally better, mostly for time and resource consumption
reasons, with too many indicators becoming complex to manage and
difficult to implement. Although it is common to agree to a minimum set
of indicators, for a complete understanding it is advisable to consider the
use of indicators from all themes. The assessment of indicators that are
apparently not relevant may provide complementary information that is
important to contextualize the problem. Restraining the number of in-
dicators due to resource availability can lead to weaknesses in the
analysis of the situation prior to any intervention, failure to uncover
hidden aspects, and biased interpretations (Kaye-Blake et al., 2017). For
each indicator, we suggest one or more metrics of different levels of
detail and resource investment, which should be selected to be as easily
measurable and interpretable as possible under objective criteria. With
several possibilities available it is likely that a suitable indicator will be
found, but even a lack of information may be informative by itself,
expressing that some problem or deficiency needs to be addressed.

3.3.3. Scoring the selected indicators

To make sense of the analysis and convey a meaningful message,
each indicator must be scored through a rating system that translates the
indicator value to an interpretation of its meaning regarding the ques-
tion under consideration, and it is then compared to the desired out-
comes. This scoring system involves two steps. The first transforms all
variables into a quantitative variable, for which we propose a five-point
scale or a five-class grouping depending on the data type and structure.
Quantitative variables may be rescaled to a five-point scale using an
indicator’s highest and lowest values or using any other appropriate
method, such as linear interpolation (Lu et al., 2015). Others can be
grouped into five categories, classes, or generally accepted strata, e.g.,
age or education. Qualitative variables can be inductively classified into
five groups, while those based on Likert or scoring scales, can be directly
used in the second step. This step involves rating each indicator on a
five-point scoring scale that translates the indicator value to an inter-
pretation of its performance regarding the question under consideration.
Scoring criteria are based on the purpose of the analysis, UGS typology,
and their intended ecological and social functions, both local and in the
city context. Criteria must be as objective and accurate as possible to
maximize comparability and minimize the subjectivities of personal
interpretations (Wong, 2003), while also being adjustable. As an
example, depending on whether the function is to maximize the number
of species that are representative of a city’s biodiversity, to serve as a
repository of native species for educational purposes, or to maximize
aesthetical appreciation, a naturalness metric would score higher in the
first and second cases and, probably, lower in the third case. UGSs are
highly dynamic systems. Changes in their biophysical structure and/or
surroundings influence the way people use, perceive, and experience
such spaces and indicators should be able to reflect this. People and
cities needs change over time, and therefore the desired outcomes and
criteria need to be revised and adjusted accordingly. The proposed
two-step five-point scoring system allows all indicators to be converted,
independently of their nature, into a single, quantitative, uniform, and
thus comparable value. This can be easily understood and used by lay
people, allowing them to assess temporal trends by reviewing past scores
and considering predicted future scores.

The scoring criteria define the meaning assigned to the indicator,
while the actual score measures how well it performs in regard to that
meaning. This involves a comparison with some standard of measure-
ment, or expected or reference value. Biocultural indicators have no a
priori defined reference values or general standards for comparison
(Sterling et al., 2017b). A general standard would imply an assumption
of how a UGS should be structured or should be experienced. Reference
values refer to the objectives and desired outcomes negotiated during
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the decision process. The indicator score measures how the indicator is
performing in relation to that specific outcome. This allows benchmarks
to be established (Ammons, 2014), representing a target to achieve in a
vision of the future desired by communities and local government.

The scoring criteria and reference values need to acknowledge the
city’s strategic vision and major planning options, existing norms, and
quality standards for recreational green spaces. They also need to
consider the current knowledge regarding social and ecological sciences,
as well as climate change adaptation, landscape preferences, ecological
functioning, affordances, and place making theories. These sources of
information can be used to establish ratified values, i.e., a “value
attributed by institutions acting in the name of the community and public
interest” (Cassatella, 2011), which are then used as references. This
reference system allows performance benchmarks (Ammons, 2014) to be
established, against which green spaces are compared. This will develop
a knowledge baseline and aide in the assessment to where the UGSs
stand regarding the city’s strategic vision. It should be noted that
institutional criteria may fail to address a user’s needs and result in
solutions that are disconnected from the local reality.

An alternative is to use a reference site or a narrative of an ideal space
as an example of best practice to achieve the desired outcomes. The
scores assess how distant the UGS under analysis is from the reference
site, which is conducted with reference to the outcomes and not the
solutions adopted to reach those outcomes. To assume the solution as
the reference would risk the standardization of what and how a green
space should be, and the transposition of successful solutions would be
decontextualized from the local reality. This kind of reference system
allows the establishment of “best practice” benchmarks, where a site is
compared to an outstanding performer. This allows the circumstances
that account for better results to be assessed and seeks ways to adapt
practices and make them suitable for their own use.

Either way, scores assess how the indicator behaves regarding the
chosen reference. The indicators can be compared between sites and
even cities; not in terms of their absolute value but in how they behave
regarding the locally established benchmarks. Benchmarks are framed
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by the problem addressed and the scenario envisaged by planners and
the community. The indicators will determine where the green space
stands in relation to that locally defined goal. Provided that the same
question is assessed with the same set of indicators and metrics, and
scored under the same agreed rating criteria, this tool can be used across
scales because the indicators are scored under a common system.

In summary, for each metric it is necessary to define scales and/or
classes for measurement, as well as scoring criteria that are defined and
agreed among partners or stakeholders, and operate according to the
context, questions raised, and desired outcomes. Once rating scales are
defined, each metric can be scored accordingly. If desired, scores can be
weighted according to schemes reflecting locally defined goals, and then
graphed for visualization or analyzed with appropriate methods. Score
weightings must be agreed during the negotiation process based on their
relevance and importance. Weighting an indicator, when not done
through sound governance processes, involves a pre-assumption of its
importance and may be subject to arbitrary and subjective judgement or
a lack of transparency (Wong, 2003). With all indicators translated to a
score of 1-5, it is then easy to visualize the results either with spider
graphs or in a geographic information system (GIS), as shown in the next
section. Although several indicators do not have a spatial basis, they
always refer to a specific place and can be represented in a qualitative
GIS. These visualizations ensure that the indicators and their interplay
are easily understandable and are adequate for further analysis, inter-
pretation, and sharing.

The overall process and its various stages are depicted in Fig. 1.

4. From theory to practice: results of a pilot-test

Twelve urban parks in Lisbon (Portugal) were used as the test-bed of
a BCD indicator-based tool through the framework of the GREENSURGE
project (https://greensurge.eu/). The study involved multi-taxa biodi-
versity sampling and face-to-face questionnaires addressing the moti-
vations of people for visiting parks and their perceived benefits from
those visits. The details of the park selection and sampling
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Fig. 1. Flowchart of the indicator-based process.
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methodologies are available in (Vierikko et al., 2020) and (Goncalves
et al., in press). To demonstrate the tool’s usage we considered the
question, “are the studied parks addressing the needs of their users and
neighborhoods?”. We also assumed a social function of recreation and
mental restoration, and an environmental function of mitigating the
urban heat island effect. These were the assumptions supporting the
choice of indicators and scoring criteria used to rate parks. The best
performer for each indicator was used as the reference for other in-
dicators. The metrics, scaling systems, and scoring criteria are shown in
Table 2, with data sources, raw data, and scores for all parks being
provided in the Supplementary Material (Appendix B).

Because we considered the environmental function of cooling the
temperature and reducing the urban heat island effect, a higher canopy
cover corresponded to a higher score. If only the park’s recreational and
mental restoration function were under consideration, the scoring
criteria would have been based on landscape preferences or affordances
theories. Such theories state the preference for a mixture of open and
closed areas (Jiang et al., 2015). Thus, the extremes of completely open
and closed cover would score as low and a proportionate mixture of

Table 2

Indicators used to test the tool, with the metrics, scaling, and classifications used
to re-scale each indicator on a 5-point scale, and the scoring criteria used to rate

the indicator.

Theme Scale/classes Scoring criteria

Indicator

Metric

UGS biophysical Mean canopy cover 1 — Low cover - low
attributes rescaled to 1-5 mitigation to 5 - High

Vegetation structure
Canopy cover (COV)
Welcomeness
Cleanliness and
maintenance
Cleanliness (CLN)

Neighborhood
biophysical attributes
Complementarity
Complementary in 300
mt (CPL)

User group diversity vs
Neighborhood socio-
cultural attributes
Socio-demographic
and other
differentiation
Age and education
(AGE, EDU) strata

Meanings, perceptions,
and values of users
Satisfaction with
space
Complaints about UGS
(SAT)

Sense of place
Is this place special?
(SPE)

Wellbeing
Perceived
Restorativeness (PR)

1- No signs of litter/dog
feces to 5 - Visible litter/
dog feces; overloaded
trash bins

1 - Absence of
complementary GS to 5 -
High provision of
complementary GS

Absolute difference
between strata
percentages rescaled to
1-5

1 — No difference
between users’ and
neighborhood age/
education strata to 5 —
Very large difference
between users’ and
neighborhood age/
education strata
Number of referred
annoyances per visitor
interviewed rescaled to
1-5

1 - Low percentage of
complaints to 5 - High
percentage of complaints
Percentage of users
referring connection with
place rescaled to 1-5

1 - Low percentage of
users to 5 - High
percentage of users
referring to connection
with place

Weighted average score
(1-5) of the Perceived
Restorativeness Scale

1 - Low PR score to 5 -
High PR score

cover- high mitigation

1 - Visible litter - Very
unclean, inviting and
unwelcoming; 5 - No
signs of litter - very clean,
inviting, and welcoming
1-Poor provision of
complementary features;
5 - Very good provision of
complementary features

1 — Neighborhood not
reflected in users -
potential high self-
exclusion processes to 5 -
Neighborhood reflected
in users - no self-
exclusion processes

1 - Low satisfaction with
the space to 5 - High
satisfaction with the
space

1 - Little emotional bond
to the place 5 - Strong
emotional bond to the
place

1 - Low perception of

psychological restoration
to 5 - High perception of
psychological restoration
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open and closed cover would score as high.

To be easily understood by decision-makers the final scores may be
visualized using a colored results matrix (e.g., Table 3) or a GIS map (e.
g., Fig. 2).

The coloring system enabled a rapid visualization of how parks
performed for the various indicators assessed and which aspects are in
need of intervention.

Although a more profound analysis of the observed differences was
beyond the scope of this study, one park (VFundao) stood out due to its
low scores for all indicators. The lowest scores were attained when
comparing the demographic strata of users and the neighborhood, which
suggested the existence of self-exclusion phenomena. Another park
(Gulbenkian) also displayed low scores for the same indicators, despite it
being a very well-known, high quality park in Lisbon (Luz et al., 2019).
As such, we re-initiated the process to understand why these parks were
not fulfilling the needs of their neighborhoods. For this analysis, we
added indicators related to spatial heterogeneity, biological diversity,
infrastructure and amenities, security, biological salient features and
cultural artefacts, frequency and duration of visits, human-human in-
teractions, and reputation. Site quality was assumed to be high as it was
a site offering a clean and safe welcoming environment, with an
adequate number of well-maintained amenities and facilities. These
were the assumptions underlying the scoring criteria for these in-
dicators. Data, scaling, and scoring criteria for these indicators are
available in the Supplementary Material (Appendix B).

Gulbenkian, located in a wealthy neighborhood, is one of the most
well-known and frequently visited parks in Lisbon (Luz et al., 2019). It
offers a very well-kept, highly diverse environment, with numerous
amenities of excellent quality, providing high levels of well-being and
place attachment (Fig. 3). In contrast, VFundao, located in a low
socio-economic stratus neighborhood, scored much lower in all in-
dicators related to spatial layout and quality. The same pattern was
observed for indicators of well-being, connection, and satisfaction with
the space. This park is clearly not addressing the needs of its users nor is
it accomplishing its role of a place for mental restoration. However, it
plays a very important social role as a meeting place, enabling local
people to be together, as shown by the frequent visits and high rates of
user interaction (Fig. 3).

Despite the major differences in most indicators, both parks scored
poorly with regard to the representation of the neighborhood’s de-
mographic classes among park visitors. VFundao is mainly used by
elderly and less educated people, and lacks representation among the
younger educated adults within the neighborhood. Gulbenkian is mainly
visited by young, highly educated adults, with the older and less
educated people within the neighborhood not well-represented. We
used the “Distance to home/work” indicator to discard the possibility of
this result being due to a preponderance of visitors from outside the
neighborhood. This indicator showed that 70% of the interviewees lived
less than 1 km away and the distribution of educational level was
reasonably similar (data in the Supplementary Table). These results
suggest the presence of self-exclusion processes in both parks. In
VFundao, this is likely due to the lack of facilities and attractive features,
raising issues related to space welcomeness, which should be addressed
by the city council. In Gulbenkian the self-exclusion is probably due to a
feeling of non-belonging. The use of the complementarity indicator is
important to assess the existence of other areas of UGS in the neigh-
borhood that fulfil the needs of the self-excluded population.

The two analyses conducted here demonstrated the usefulness of
BCD indicators to evaluate the performance of established urban rec-
reational parks. This indicator-based tool can be applied to any type of
UGS, to address site-specific questions, such as if the space is ecologi-
cally sound and fit for purpose, or how users perceive and value the
space and its biodiversity, or even if the stakeholders have an active
voice in decision making.
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Table 3

Results matrix (columns — Parks; rows — Indicators) for the 12 parks in Lisbon: 1 — Mata de
Benfica; 2 — Mata de Sao Domingos de Benfica; 3 — Parque Recreativo do Calhau; 4 — Mir-
adouro de Montes Claros; 5 — Alameda Keil do Amaral; 6 - Tapada das Necessidades; 7 —
Jardim da Estrela; 8 — Jardins Gulbenkian; 9 — Mata da Quinta das Conchas; 10 — Mata de
Alvalade; 11 — Parque Urbano de Vale do Siléncio; 12 — Parque Urbano do Vale Fundao: COV -
Canopy cover; CLN - Cleanliness; CPL — Complementarity; AGE/EDU — Representation of a
neighborhood’s age and education; SAT - satisfaction with space; SPE — Connection with
place; PR - Perceived restorativeness.

+ 5]
Scores color code .

ark
Ind
cov

CLN
CPL
AGE
EDU

SAT
SPE
PR

Fig. 2. Map showing the location of the 12 parks with scores represented by color. (For interpretation of the references to color in this figure legend, the reader is
referred to the Web version of this article.)
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Fig. 3. Application of BCD indicators to two urban parks in Lisbon (GUL — Gulbenkian; VFN - Vale Fundao).

5. Discussion

This study developed a new indicator-based tool intended to facili-
tate the strategic planning of UGS and improve decision-making in
compliance with the UN’s SDG 11 - Make cities and human settlements
inclusive, safe, resilient and sustainable. Making cities sustainable in-
volves, among other actions, investment in creating high-quality green
public spaces and improvements in urban planning and management in
participatory and inclusive ways. These challenges align well with the
BCD conceptual framework proposed by Elands et al. (2019) and were
the underlying motivation for this study. By achieving our initial goal
and being able to test it in practice, we have attained a scientifically
justified development and have demonstrated its application.

This indicator-based tool has a few key characteristics. It is teleo-
logical. It presupposes the existence of an underlying research question
“of what, for what, and for whom”, upon which the choice and selection
of indicators, metrics, scales, and scoring criteria are based. Although
informative on their own, indicators are not supposed to be used indi-
vidually but rather in conjunction with others to provide a complete and
integrative view of the UGS. This applies not only at the local scale, but
also when taking into account their location and function in the urban
green infrastructure. The fundamental purpose is to integrate informa-
tion from all relevant indicators to identify synergies and/or conflicts
and then weigh and negotiate trade-offs. This is not prescriptive or
intended to provide solutions, but instead offers conceptual guidance
and communicates priorities, while recognizing that processes will
develop differently for different cities, neighborhoods, and types of UGS.
Benchmarks are framed by the question itself and the scenario envisaged
by planners and the community. The indicators will inform where green
spaces are in relation to the locally defined goals and desired outcomes.
This tool therefore moves from the pure technical and normative
approach of “generating the right indicators and then tailoring the solution in
order to get the indicators ‘back on track” (Scerri and James, 2010) to a
more reflexive constructivist approach. This approach considers that
nature is socially constructed and co-created, and its planning and
management needs to be adjusted to the local realities (Buizer et al.,

10

2016).

Although an index is more easily comprehended and interpreted
than disaggregated information, the proposed scoring and visualization
system offers an easy understanding of how a UGS is performing. Not
only does it provide this information as an overall perspective, but also
for each indicator. Such a visualization may be particularly important
for non-technical stakeholders and the general public. They might find it
easier to understand an overall index, but this would risk missing the
real reasons underlying such an index score. Disaggregated information
provides real power and arguments to non-technical stakeholders to
discuss and implement solutions that meet their needs and desires.

6. Conclusion

The proposed indicator-based tool brings together essential infor-
mation that is currently scattered over several tools and offers a policy-
driven instrument able to capture trade-offs and/or synergies between
ecological, social, and political domains. It includes both top-down and
bottom-up indicators that are mostly part of either cities’ monitoring
systems or are outputs of modern city governance. By suggesting
detailed indicators for each dimension and the possibility to establish its
own benchmarks, the tool can be used to compare multiple green spaces
in a city or even to compare green spaces in different cities. Although
proposing informational criteria at the neighborhood or city level, it can
also be used at the regional or even global scale. As long as goals and
scoring systems are commonly defined, and are agreed and uniform
among cities, it can be made clear what means what to whom. The next
step to prove the tool’s feasibility is to analyze UGS in several cities, and
to evaluate how it performs in different contexts. This new tool repre-
sents a powerful and holistic instrument that fulfils the demand for tools
to assist the decision making processes towards more livable, equitable,
sustainable, and resilient cities.
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