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The development of green spaces in cities has corresponded to a need to deal with a

series of socio-environmental and health problems felt in urban spaces. However, these

are often fragmented or somewhat disconnected interventions that leave out vulnerable

and subaltern groups like children, being also commonly based on strictly formatted

designs, with more urban furniture than natural elements. In view of the need to make

urban spaces healthier, safer, more resilient, and at the same time more child-friendly, in

this Conceptual Analysis paper we build from the literature on Urban Green Spaces,

Child-Friendly Cities and environments, and Children’s Infrastructure to propose the

concept of Children Green Infrastructure (CGI), and discuss its application to urban

planning, foregrounding the need for fairer, more inclusive and participatory approaches.

GGI derives from the Children Infrastructure concept but it puts at the center of the

debate the idea of connecting children to nature where they live, learn and play. CGI is

based on the assumption that nature should be transversal in urban planning processes,

and that it must be perfectly integrated within urban infrastructures, ensuring access to

all. Understanding children’s needs and integrating their voices in urban planning and

design processes are necessary conditions to moving forward to a fairer, more inclusive

and truly collective urban project.

Keywords: children’s rights, salutogenesis, inclusive urban planning, green infrastructure, Urban green space

INTRODUCTION

Significant evidence has pointed out the multiple benefits of Urban Green Spaces (UGS). Much
of the debate has been developed on the ecosystem services framework provided by UGS
(Haines-Young and Potschin, 2018), related to provision (Kazemi et al., 2018), regulation and
maintenance (Mathey et al., 2011; Graça et al., 2018) and cultural services (Jennings et al.,
2016; Liotta et al., 2020). Nature exposure also contributes to making us more “immune” to
urban stressors, improving mental health outcomes (Vidal et al., 2020b; Lencastre and Farinha
Marques, 2021). Beyond these multiple benefits, UGS have been proven to be an avenue to
health promotion, namely in deprived communities, also by enhancing social cohesion and a
sense of belonging (Jennings and Bamkole, 2019). It is widely acknowledged that urban spaces
face socio-environmental inequities, affecting the most vulnerable groups (Hoffimann et al., 2017;
Vidal et al., 2021a). Children, as a social category of generational type, are also exposed to a
variety of social, economic and environmental risks, limiting their opportunities for agency and
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development (Mansfield et al., 2021). Although on average,
urban children enjoy better access to essential services as
well as to cultural, educational and other opportunities for
development, this “urban advantage”masks enormous disparities
and inequities among urban residents (UNICEF, 2018).

Children’s access to quality UGS and their use of the same,
is also subjected to these inequities, with income disparities,
social class and racial and ethnic belonging all having an
important role in this regard (Abercrombie et al., 2008; Boone
et al., 2009; Johnson-Gaither, 2011; along with gentrification,
commodification and other neoliberal processes with impact in
urban planning (Karsten, 2007; Formoso et al., 2010; Karsten
and Felder, 2015).1 Furthermore, the way that UGS are designed
results frequently in a limited opportunity for children to
fully explore these spaces due to the high presence of urban
furniture, instead of natural elements (Woolley, 2008; Ferret,
2021; Vidal et al., 2021b). All these constraints threaten the
need to ensure universal access to safe and inclusive green
spaces in cities, especially for children, women and unprivileged
social groups, as framed by the UN 2030 Agenda (United
Nations, 2015). Indeed, children’s studies have called attention
to the disappearance of urban children from the public arena,
relating this to processes of institutionalization, privatization and
insularization of space (Zeiher, 2003; Leverett, 2011; Sarmento,
2018) as well as to exacerbated representations of the urban
public places as dangerous and children as vulnerable (Gill, 2007;
Tomás, 2007). In his book, Gill (2007) presents some social
statistics that illustrate this evidence: “In 1971 eight out of ten
children aged seven or 8 years went to school on their own. By
1990 this figure had dropped to less than one in ten. Again, in
1971 the average 7-year-old was making trips to their friends or
the shops on their own. By 1990 that freedom was being withheld
until the age of ten, meaning that in just 19 years children had
‘lost’ up to 3 years of freedom of movement” (Gill, 2007, p. 12).
The author furthers his argument by stating that the amount
of time that parents spend looking after their children “. . . has
quadrupled in just 25 years, from 25minutes per day in 1975 to 99
minutes in 2000, and one of the reasons for this is a fear of letting
children play unsupervised” (Gill, 2007, p. 13). On the other
hand, recent literature has revealed middle-class preferences for
an “urban lifestyle” that includes practices of “family outing” and
of “consuming the city” and their public spaces by children and
their families (Karsten, 2007; Karsten and Felder, 2015).

Given this evidence, it is undeniable that cities must be
plannedwith and for children, and evenmore when it is projected
that by 2030 more than 60% of the population residing in urban
areas will be under 18 years of age (UNICEF, 2018). However,
although the studies carried out on the topic of UGS aimed to
provide up to date knowledge with the goal of improving urban

1The studies cited in this paragraph do not use, nor build from the UGS concept.
In fact, there seems to be two different perspectives in terms of the literature
with relevance to this topic: on the one hand, the interdisciplinary studies
that build specifically from the UGS concept, and on the other hand, the new
children’s studies that have given an important contribution to the understanding
of children’s relationship with urban places and urban nature, and the recognition
of children as social and political actors, knowledge-producers and subjects of
rights. Our proposal of the Child Green Infrastructure concept builds from the
articulation between these two perspectives.

environmental quality and promoting the wellbeing of the urban
population, there has been a neglect of the structural deficiencies
and inequalities that are constantly reproduced within the urban
fabric (Jennings et al., 2021). Cities are spaces of production
and reproduction of inequalities (Lefebvre, 1974), and among
these, environmental inequalities are gaining expression amongst
urban settlements (Laurent, 2011; Kabisch et al., 2016; Liotta
et al., 2020). Moreover, cities tend to be characterized by
“. . . adult-centric legislation, policies, rules and practices that are
embedded within social structures and institutions which impact
negatively on children’s daily lives and result in disadvantage
and oppressive social relations.” (LeFrançois, 2014, p. 517). This
adultism has contributed to the invisibility of children in urban
policies and undermined both the realization of children’s right
to the city and the quality and resilience of the urban fabric since
this is also a function of the resilience of its most vulnerable
social groups (Castro Seixas and Giacchetta, 2020). As argued
by Cordero Arce (2012), a hegemonic children’s rights discourse,
promoted, in part, by the United Nations Convention on the
Rights of the Child, is depicting children as passive actors where
their rights are understood as an adult concession. In the same
line, Skelton (2007), suggests that UNICEF’s concept of children’s
participation, being framed in an abstract and decontextualized
manner, actually contributes to rendering social inequalities and
exclusion processes invisible. Thus, although the importance of
the Convention on the Rights of the Child as “(. . . ) a legal
and symbolic landmark, pointing to a universality of rights for
younger citizens” (Sarmento, 2020, p. 23) is indisputable, as it is
its acknowledgment of children’s rights to participation, there is
also a need for a critical reflection on the Convention (Gillett-
Swan and Thelander, 2021). As Sarmento, 2020 suggest: “it is
necessary to reflect on the improvement of its effectiveness and
its own content, which needs to integrate the changes that have
taken place in contemporary societies and in the ways of life of
children” (p. 23).

Previous studies have shown that children are not provided
with the opportunities to contribute to the development of their
own environment, thus becoming invisible in the landscape
and forced to fit into “unfriendly environments of the adults”
(Matthews, 1995; Sutton, 1996; Tsevreni, 2015; Ataol et al., 2019;
Zerlina and Sulaiman, 2020). It is against this background that
we argue for a shift of the paradigm and intervene in the
(infra)structural dimension of the city, including the children in
this process. With this goal in view, in this paper, we propose a
new concept—Children Green Infrastructure (CGI), and discuss
its potential application in urban planning. We suggest that this
concept opens new possibilities for the realization of children’s
rights, namely their right to the city, their right to play and their
right to nature. At the same time, CGI foregrounds the need
for fairer, more inclusive and truly participatory approaches to
urban planning.

TOWARD HEALTHY, CHILD-FRIENDLY,
AND INCLUSIVE CITIES

Healthy cities are anchored in the concept of “salutogenesis”
(Antonovsky, 1979), which characterizes these as places of

Frontiers in Sociology | www.frontiersin.org 2 April 2022 | Volume 7 | Article 804535

https://www.frontiersin.org/journals/sociology
https://www.frontiersin.org
https://www.frontiersin.org/journals/sociology#articles


Vidal and Castro Seixas Children’s Green Infrastructure

protection from diseases and support for the creation and
maintenance of health. The recent experience of the COVID-
19 pandemic has highlighted the protective role of UGS, namely
those spaces that are fully accessible and provide recreational
opportunities (Kleinschroth and Kowarik, 2020; Rodgers, 2020).
The multiple benefits for mental health are well documented
(Tendais, 2020; Mayen Huerta and Utomo, 2021; Ribeiro et al.,
2021), with for example Wortzel et al. (2021) finding that
youngers experienced lower COVID-19 related worries as a
function of their accessibility to UGS. For children, healthy cities
are places where they have the freedom to play, explore and
socialize, without restrictions or constraints (Kyttä, 2004). In
this regard, encouraging street play by improving the streets
and spaces next to the children’s homes helps promoting the
integrative development of children (Thaler and Sunstein, 2008)
and realizing children’s right to play (Davey and Lundy, 2011).
Children can find affordances for play in both formal, planned
spaces and informal/unmanaged places (Jansson et al., 2016). The
multifunctionality and richness of planned spaces are particularly
appreciated by children, but unmanaged areas are also valued for
exploration, play and creating “children’s places” (Jansson et al.,
2016). With Brown et al. (2019), we see “the focus on child-
friendly cities as a valuable entry point for integrated healthy city
commitment, policy and action, as set out at the foundation of
the WHO Healthy Cities initiative” (p. 1). Thus, a child-friendly
city is a city that is healthy not just for children but for all citizens.

In the wake of the U.N. General Assembly’s adoption of
the Convention on the Rights of the Child (CRC) in 1989, a
rights-based approach to creating child-friendly environments
prevailed, giving rise to several important UN initiatives such as
the UNICEF Child-Friendly Cities (CFC). CFC framework builds
from a holistic perspective of children’s rights as comprising
both their access to urban resources (rights in the city), and
to meaningful participation in urban governance (rights to the
city), and it has given wider visibility to the need for integrating
children’s rights into decision-making and city governance. A
child-friendly city should promote children’s rights, and provide
safe spaces to play, allowing for a strong connection with nature,
encouraging independent mobility and, above all, including
children in the processes of reformulation and design of urban
places and policies (Brown et al., 2019). UGS, especially those
with public access, have the potential to promote a healthy
lifestyle for children (Dadvand et al., 2019), and are important
in fostering children’s integrative development and wellbeing
(Fjørtoft, 2004; Faber Taylor and Kuo, 2009; Ward et al., 2016;
Sarmento, 2018; Neto, 2020; Fjørtoft et al., 2021; Ito, 2021).
A Danish study (Engemann et al., 2018) has showed that
children who lived in environments without green spaces had
increased risk for psychosis, compared to those who lived in
green areas. Furthermore, literature on biophilia (Wilson, 1984)
has suggested that humans have a spontaneous relationship or
predisposition to connect with nature, whose intensity varies
according to their exposure. This hypothesis has been extended
to children (Kahn, 1997; Keith et al., 2021) and supported by
studies on children’s development showing that throughout their
childhood, children experience important milestones related to
nature connectedness, which emphasize the relationship with

nature in multiple ways (Neaum, 2010; Svetlova et al., 2010;
Bensalah et al., 2016), namely by the interaction of children
with non-human species that starts in early childhood (DeLoache
et al., 2010). Nonetheless, some authors have also suggested that
this nature connectedness of children can be lost or perhaps it is
not innate after all and is instead learnt and depends on nature
exposure (Hand et al., 2017).

In the last 10 years, other international initiatives were
designed to promote the inclusion of children, their voices and
perspectives in city planning: Urban95, which sought to re-
imagine cities from 95 cm tall (Vincelot, 2019), or the publication
“Cities alive: designing for urban childhoods” (ARUP, 2017) that
put children in the spotlight to respond to the main social and
environmental challenges in contemporary cities. Nevertheless,
and despite its importance in giving visibility to children, their
rights and capabilities, the UNICEF CFC framework has also
proved to be insufficient and liable to co-option in many cases
(Racelis and Aguirre, 2002, 2006). Co-option is facilitated by the
fact that there is no single definition of what a child-friendly
city is or ought to be, and therefore, different conceptualizations
and approaches to CFC emerge within the context of neoliberal
globalization. In fact, the idea of what a child-friendly city is
might vary according to different cultural and socio-economic
contexts. VanVliet andKarsten’s proposal (vanVliet andKarsten,
2015) is key in this respect as it reveals the different approaches
to children’s relationship with the city, with children being
framed as consumers, users, entrepreneurs and/or producers.
Moreover, although there may be common features of child-
friendly environments, there are sociocultural variations in the
subjective experiencing of these features and in their contribution
for the resilience of children (Derr et al., 2019). The main focus
of child-friendly cities initiatives also depends on the economic
status of the country where it is applied, as for high-income
nations the focus has been on improving the quality of spaces
available for children in the city, while in low-income nations
priority has been given to survival issues, including access to
basic services and children’s safety and security (Malone, 2016).
These differences point to the importance of taking into account
the context, and listening to children and their families within
the process of building child-friendly cities and environments.
Horelli’s (2006, cit in Haikkola et al., 2007, p. 322) definition of
environmental child-friendliness is relevant here as the author
considers it to be “a complex multi-dimensional and multi-level
concept”, which “refers to settings and environmental structures
that provide support to individual children and groups who take
an interest in children’s issues, so that children can construct
and implement their goals or projects.” Although participation
of children is part of the framework, this again is no guarantee of
protection against co-option andmanipulation of children within
the process.

When thinking of UGS, we are not limiting these to the
traditional spaces of urban parks but rather, as Pincetl and Gearin
(2005) suggest, use this as a broader concept as children also
value informal and unmanaged areas for their free play and
exploration (Jansson et al., 2016). The possibility of manipulation
of environments, both unmanaged and managed, needs to
become recognized as part of children’s play and met with
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understanding amongmanagers whomust deal with the different
perspectives on places among adults and children (Jansson et al.,
2016).

Current investments in UGS are not without problems. In
this regard it is central to ensure that, when allocating green
space to a certain area, the long-term and low-income residents
are not displaced. This is a key issue for policymakers as they
seek to balance the positive effects of green space allocation and
the negative effects of eco-gentrification (Jo Black and Richards,
2020). Eco-gentrification affects mainly those from deprived
communities, who then see both their rights to nature, and
to housing threatened. In this context, it is worth mentioning
the theory of “Just Green Enough” proposed by Curran and
Hamilton (2018), which aims to reverse this trend by allowing
communities to design their own environmental initiatives, and
preventing the expulsion of the most disadvantaged from these
re-qualified places.

Public and open green spaces may lead to the opportunity
to develop outdoor education programs, which have been
shown to have significant effects on learning (Hamilton,
2017), contributing also to the diminution of behavior and
socialization problems (Chiumento et al., 2018; Engemann et al.,
2019), improving cognitive development (McCormick, 2017),
enhancing prosocial behavior (Putra et al., 2020) and reducing
the risk of diseases characteristic of urban societies (McCracken
et al., 2016; Roslund et al., 2020). More importantly, the planning
process can itself be place-based and place-conscious, in a way
that values local knowledge and it is done with and for the local
community (Villanueva et al., 2016; Lloyd et al., 2018).

MINDING THE GAP: CHILDREN’S GREEN
INFRASTRUCTURE

As stated before, UGS are vital for promoting safe and healthy
urban spaces, especially for children (Vidal et al., 2020a).
Nevertheless, it is worth remarking that for a city to be healthy,
it must first be fair and inclusive. And to be fair and inclusive,
the city needs to be a collective construction of several voices.
Kalache and Kickbusch (1997) suggest that the foundations for
healthy living are established in the first years of life. Therefore,
urban planning aimed at promoting a healthy environment
for children brings benefits in the short, medium and long
term. However, in general, children have seldom been called
to participate in the processes of urban planning and design
(Bishop andCorkery, 2017). This, in spite of the abovementioned
UNICEF programs as well as evidence from the new sociology of
childhood/children’s studies that have shown how children are
capable of a critical understanding of place and of making good
and realistic contributions to urban planning and policy (Cele
and van der Burgt, 2015; Jansson et al., 2016; Ataol et al., 2019;
Hanssen, 2019; Mansfield et al., 2021).

Given the ineffectiveness of traditional urban planning (Rittel
and Webber, 1973; Rakodi, 2001; Campos, 2015;, the design
of the cities by children can be a solution for promoting
inclusive values (Krishnamurthy, 2019). However, that may not
happen if, as stated before, these are planned as restricted and

over-structured places. Power of imagination is a crucial skill
that UGS should enhance. However, children are less likely to
develop their imagination and fantasy within restricted and over-
structured places, strictly formatted with more urban furniture
than natural elements (Woolley, 2008; Ferret, 2021; Vidal et al.,
2021b). For that reason, there is an evident need to develop an
integrated solution that enables children to fully explore cities’
spaces. It was in this context that ARUP (2017) proposed the
concept of “Child Infrastructure” (CI) to refer to a network
of spaces, streets, nature and interventions focused on the city
capacity to attract children and remain healthy. This concept
goes beyond designated spaces for children like playgrounds,
defending an expanded infrastructure that is properly integrated
into the multifunctional urban fabric. This proposal aims to place
children at the heart of urban planning and to improve the
everyday lives of cities’ younger residents through intervention at
the neighborhood level. Based on this concept, the Gehl Institute
(2017) proposed ten principles for the implementation of a CI to
combine the accessibility of activities for different ages with daily
routes on safer, more welcoming and user-friendly streets, in
addition to a connection with nature: (i) give visibility to children
and caregivers; (ii) promote curiosity: (iii) encourage children to
get dirty; (iv) improve spaces close to their homes; (v) encourage
playing in the street; (vi) promoting collective responsibility
for children; (vii) develop a community co-creation; (viii) work
without borders; (ix) monitor to know where to improve; and
(x) strengthen the best ideas. Building from this concept, we
suggest that CGImay help reducing the risks for children living in
cities not only by promoting the development of safe spaces and
routes where cars traffic is reduced or non-existent, but also by
allowing children to feel comfortable and encourage independent
mobility within urban spaces. This can only be achieved by
looking at urban nature experiences as well as security through
children’s perspectives, and preventing the adultcentric bias of
current urban planning.

Infrastructure can be understood as a political, technological
and discursive technology of state governance (Kooy and
Bakker, 2008). However, agreeing with Berlant (2016, p. 393),
“Infrastructure is not identical to system or structure, as
we currently see them, because infrastructure is defined by
the movement or patterning of social form.” In this sense,
infrastructure can be seen as a “living mediation of what
organizes life: the lifeworld of structure. Roads, bridges, schools,
food chains, finance systems, prisons, families, districts, norms
all the systems that link ongoing proximity to being in a world-
sustaining relation” (Berlant, 2016, p. 393). According to the
(European Commission, 2013, p. 3), Green infrastructure is “. . . a
strategically planned network of natural and semi-natural areas
with other environmental features designed and managed to
deliver a wide range of ecosystem services.” This network is
responsible for the delivery of health-related and social benefits,
namely through the creation of a sense of community and
by reducing social exclusion and isolation. Notwithstanding
the importance of this concept, a growing body of evidence
has focused on infrastructures as emergent social-ecological-
technological systems that link more-than-human agencies with
social processes and technological systems (Star and Ruhleder,
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1996; Grabowski et al., 2017; Markolf et al., 2018). Considering
that infrastructures are “networks that facilitate the flow of goods,
people, or ideas and allow for their exchange over space” (Larkin,
2013, p. 328), it is also possible that infrastructure users can
redefine what infrastructure is for, i.e., an unfinished process
that allows a co-creation interaction among children, adults and
institutions. This aspect can also be related to the idea of “civic
infrastructure” as key to the goal of making urban planning
a truly inclusive and democratic process. Civic infrastructure
can be understood as “formal and informal institutional as
well as sociocultural means of connectivity used in knowledge–
action collaboration and networking” (Pezzoli, 2018, p. 192). In
times of increasing privatization of infrastructure (Viitanen and
Kingston, 2014), civic infrastructure is a key notion to put the
focus back on community participation and citizenship rights
(Perng and Maalsen, 2020). Children’s citizenship is particularly
undermined by a dominant discursive rationality paradigm
of citizen’s participation, which also devalues local knowledge
(Davies et al., 2012). CGI can benefit from the aggregation of
Green and Civic infrastructures through the development of
a network that links society to nature in urban areas (Green)
through a co-creation and civic participation (Civic) approach
(Ito et al., 2016).

The accessibility discussion on UGS is related to the
distribution (and availability) of these spaces in the city, but
also to mobility, with accessibility being often defined as the
availability of green spaces within a short walking distance of
the residence area (Boone et al., 2009). However, assessing UGS
remains a complex and controversial issue, namely because these
spaces are highly heterogeneous in terms of size, design, available
structures and services, quality and safety (Wolch et al., 2014).
The fact that there are accessible UGS does not mean that they
are of quality, safe and suitable for the populations residing in
that area, neither, as Iveson (2007) points out, the access to
these spaces from a topographical perspective guarantees status
as a member of the public, nor the possibility of participating
in public actions. Bristol City Council (2008) provided some
recommendations regarding the availability of green spaces. The
first concerns its quality and represents the main priority. UGS
must have the quality to meet the needs of users, where children
are included. The second refers to the distance between green
spaces and residential/school areas. The third is related to the
availability of green spaces in a given geographic area. The
relevance of these priorities is based on the principle that quantity
should not be the main criterion. Quality and accessibility
(distance) are the main priorities to promote democratization in
access to green spaces. And the evaluation of these two criteria
has to be done with and for children.

Despite the importance of the CI concept and the literature
on the UGS and their accessibility, as presented above, there
is an urgent need for a cross-cutting dialogue between these
perspectives and the CFC experiences. It is with this aim in
mind that we propose the concept of CGI (Figure 1). In the
center of the model are framed the main pillars that support
CGI. Thus, the process of co-creation should be the basis for
creating quality and accessible UGS that promote children’s
connectivity to nature from early childhood. Around them,

are the main objectives that can be achieved through the four
pillars, which are interconnected and mutually influenced. By
developing stimulating natural elements and fostering intra
and inter-generational socialization CGI should promote space
exploration and imagination skills. CGI should also contribute
to the development of open and unstructured natural areas, and
their inter-connectivity. But for CGI to be effective, children
must also be provided more free time to play and the possibility
to play outdoors. In the larger external circle are the pivotal
principles that guide CGI, namely the close link it holds with
Children’s Rights that frames it. Key to CGI are also the principles
of inclusiveness, integrativeness and fairness (of both the urban
planning process and the green spaces that are created) and
safeness of these green spaces. These have to be understood
from the perspective of the children as to prevent adultism
bias, but their meaning varies according to the context, as
explained before.

CGI is suggested here as an open concept, giving its users,
namely children, the possibility to redefine their meaning and
elements, within the framework of children’s rights. Although
this concept derives from the CI concept, it places the idea of
connecting children to nature at the center, focusing on the
context where they live, learn and play. Looking back, over the
past years, due to the intense urbanization process, increased
criminality and changing lifestyles and habits, childhood has
moved indoors, generating a disconnection from the natural
world and a nature-deficit disorder (Phenice and Griffore, 2003;
Louv, 2005; Karsten and Felder, 2015; Tsevreni, 2015; Sarmento,
2018). Nonetheless, a new social dynamic is gaining expression
related to the gentrification phenomenon, where middle class
families are beginning to reclaim city centers (Lilius, 2019),
namely the ’YUPPs’—young, urban professional parents—who
are actively choosing to live in city centers, rather than taking
the traditional route of moving out to the suburbs as soon as
they have children” (Karsten, 2014, p. 14). This process has,
on the other hand, led to increased practices of “consuming
the city” by children and their families (Karsten and Felder,
2015), and cannot be dissociated from the commodification and
privatization of urban public spaces. The latter processes have
transformed urban public places as well as children’s relationship
with the city and urban nature since those living in cities, report
fewer nature interactions compared with rural counterparts
(Collado et al., 2015).

CGI proposal assumes that when cities become places
of nearby nature connection, children, families and the
environment thrive. CGI is embodied by the Convention on the
Rights of the Child (United Nations General Assembly, 1989).
It thus recognizes children’s rights to freedom of expression, to
be heard and to participate in the decisions that affect them.
It also builds from the literature briefly presented in this paper
and concerning children’s rights to play and to nature as well
as their right to the city. However, the inclusion of children
in urban planning is a complex task that should be realized
through a co-creation approach. This becomes more obvious
when current evidence shows that children without nature
exposure experiences may have little empathy with or interest
in nature (Kaplan, 1989). Despite this, and as previously stated;
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FIGURE 1 | Children green infrastructure model proposed by the authors.

“most children have a natural affinity with nature” (Gill, 2011,
p. 8). This means that even though some children have less
empathy with nature, if stimulated, they can develop a deeper
connection with it. Also, Freeman et al. (2015) argue that the
concept of “nature deficit disorder” proposed by Louv (2005) “is
adult-determined, and ignores the richness of biodiversity and
associated nature connection opportunities available to children
within many urban landscapes.” Instead, the authors argue for
“a more positive interpretation” in order to explore “whether
children’s urban lives are and can be nature-rich”, also because
what may appear to an adult to be a nature-deficit may in fact be
nature-rich from the child’s perspective (Louv, 2005, p. 179).

CGI can act in both ways: firstly, by integrating children’s
preferences and motivations regarding natural elements in
city planning and design, but also their own experiences and
perceptions and how they interact with nature in their immediate
environment. Secondly, through this integration of children’s
perspectives, it will be possible to create stimulating and more
diverse open nature areas interconnected in cities, benefiting
particularly children with poor access to formal UGS. Therefore,
CGI is here understood as a place-based community-focused
continuous and unfinished process whereby both adults and
children can participate. What is important is to ensure that
children (and other members of society) have the possibility to

influence the final outcome through a democratic /participatory
and co-design process, meaning that their voices are not only
heard but taken into consideration in the final decisions, meeting
children’s right to participation as enshrined in article 12 of the
Convention on the Rights of the Child (CRC).

At the center of CGI is the need to rewild cities, through
a co-creation process where children are included and their
voices, needs and rights are taken into consideration. The benefits
of rewilding cities go far beyond the potential to promote
biodiversity recovery and sustainable development. Due to their
informal and unrestricted character, rewilding cities provides
stimulating natural elements which enhance the exploration
and imagination skills of children (Henderson and Vikander,
2008; Gurholt and Sanderud, 2016; Bento and Dias, 2017).
Also, rewilding means that nature takes its course and wildlife
can flourish (Xie and Bulkeley, 2020; Lehmann, 2021). This
solutionmay lead the opportunity to reintroduce lost biodiversity
back into cities spaces and promote inter and intragenerational
communication and a closer connection with nature, goals that
can be associated with the Planetary Boundaries proposed by
Steffen et al. (2015), and its application to city level proposed
by Hoornweg et al. (2016). Planetary boundaries cannot be
directly applied at a local level, but an effort should be made
since cities are key drivers and those most impacted by global
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influences. Rewilding allows for connecting small and medium
natural areas into a continuum, limiting the negative effects
of fragmentation, minimizing physical and symbolic distance
for children to these areas. Also, CGI may help to address
biodiversity loss and extinction through the creation of new
habitats to plants and animals.

CGI aims to place nature where children are present, in
an equitable manner. Processes of neoliberal urbanization have
increased urban inequality regarding resources’ distribution,
including nature and UGS provision (Authier and Lehman-
Frisch, 2013; Lang and Rothenberg, 2017; Karsten, 2020). Since
structural deficiencies are harsh to deal with, policymakers and
stakeholders must use the power of imagination and creativity to
add quality and child-friendly natural features where is possible.
If children spend most of the time at school, this process must
include transforming schoolyards into green areas or providing
nature play options close to childhood centers, adapting vacant
lots and streetscapes and opening community gardens. However,
it is also important to try to reduce the duration of classes and
the amount of homework that children are given and which
consumes most of their free time.

More difficult is to establish green corridors aiming to, first,
connect children daily routes—home, school, extracurricular
activities—and, second, connect the available natural areas in the
city. In order for children to walk or bike to school, one needs
to create an infrastructure that enables them to do this route
in a safe, interesting and playful way, which implies avoiding
the conflict with automobile traffic (Becker et al., 2018). In fact,
and according to several authors, the increased mobility for
adults, namely by the use of the car, resulted in the reduction
of children’s mobility (Parr, 1967; Engwicht, 1992; Tranter and
Sharpe, 2008). In this line, Cervero et al. (2017) developed the
concept of kid-friendly Transit-oriented developments (TOD),
arguing that planning cities should have the needs of children
in mind. Kid-friendly TOD comprise lush and green communal
gardens, playgrounds, tot-lots, and play-inviting open space,
where surface parking is progressively replaced by gardens and
play areas. But this is not enough, as we also need to change
adults’ minds so that they let their children walk or bike to
school, because even if the routes or the infrastructures are safe,
their representation may not be. Hence, we have to look at the
infrastructure as not only a material thing, but as an imagined
and socially constructed place in a world where adults have power
over children and their mobility.

The model here proposed through CGI rejects the KFC design
(Kit, Fence, Carpet) (Woolley and Lowe, 2013), or even the
presence of just one of these elements—with an emphasis on
the fences and a standardized children’s equipment kit, which
is neither flexible nor very stimulating for the children (Castro
Seixas et al., 2022). Unstructured open and natural areas can
stimulate children’s sociospatial exploration and imagination and
as Duhn et al. (2017) say, help “troubling the intersections of
nature/urban/childhood” (p. 1358).

Inclusiveness is another key aspect of CGI. Our understanding
of inclusiveness goes beyond the age variable to ensure the
participation of children who are systematically excluded and
not just those who have reduced mobility, who have already
attracted some attention from designers. We should focus

also on including street children, children from poor and
stigmatized neighborhoods, institutionalized children, children
with visual, hearing, cognitive disabilities and children with
mental disorders. This is of utmost importance since children
are also victims of social crimes and, poorly lighted “wild green
spaces” could present a risk in this regard (Lyytimäki et al., 2008;
Matzopoulos et al., 2020). CGI can help to minimize this risk
by creating a dynamic and interconnected network through a
green infrastructure. As Wenger et al. (2021) state, inclusion
is a complex process that involves an interaction between
physical (related to the UGS design), social (related to norms
and attitudes) and political (related to options and regulations)
dimensions. Social class, ethnicity, skin color, racial and gender
identity are other important variables to be considered, which
leads us to an analysis of how these open and green spaces can
constitute a microcosm of society power relations. Indeed, there
is some evidence that different social and ethnic groups value
different characteristics of UGS and also use the space differently
(Loukaitou-Sideris and Sideris, 2010; Özgüner, 2011; Vidal et al.,
2022).

CGI also calls for intra and intergenerational socialization
among children, young people and adults as well as between
children and non-human species. The inclusiveness and
integrativeness of CGI could be somewhat related to the concept
of Intergenerational Contact Zones (Kaplan et al., 2020), which
appeals to a co-creation process among all generations. Azevedo’s
proposal (Azevedo, 2020) of an intergenerational space can
be easily adapted to the development of CGI, in accordance
also to a place-based and place-conscious perspective that
values local knowledge and community participation (Malone,
2016; Villanueva et al., 2016), including the knowledge and
participation of children and young people. In the case of
CGI, it is believed that cocreation between communities and
decision-makers (Sanders and Stappers, 2008; Lund, 2018; Šuklje
Erjavec and Ruchinskaya, 2019; Costa et al., 2020) may better
promote children’s participation in urban planning and design
process. Furthermore, and of utmost importance, community
involvement goes far beyond the creation of CGI. As a
continuous unfinished process, the success of CGI implies the
commitment of the whole community to assure the sustainability
of the initiative. CGI calls for a universal commitment of all
adults and institutions for the inclusion of children in urban
planning processes.

FINAL REMARKS

In this paper we have built from the literature on UGS, Child-
Friendly Cities and environments and Children’s Infrastructure
to propose the new concept of Children Green Infrastructure
(CGI). Our conceptual model is framed upon Children’s
Rights, although we also recognize a need to critically review
official conceptualizations of children’s rights as enshrined
in the CRC.

We have presented CGI as anchored on several principles
that have been highlighted by the literature here reviewed,
namely the principle of inclusiveness, which foregrounds the
need the include children in urban planning processes, and
among these, the most marginalized and excluded children, and
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the principles of safety, accessibility and quality of the green
infrastructures, understanding these features from children’s
perspectives. This child-centered approach should thus prevent
current urban planning adult-centrism and promote children’s
rights of participation.

As stated before, CGI aims to promote children’s rights of
participation, to nature and to play. Nevertheless, we believe this
model could have beneficial social, environmental and health
outcomes for all, namely by helping to rewild cities, providing
quality, accessible and child-friendly green infrastructures and
fostering inter-generational dialogue and socialization. Indeed,
rewilding cities and enhancing biodiversity are essential processes
for the promotion of CGI. This perspective implies a different
approach than the one inspiring the creation of designated spaces
for children, which tend to be highly structured, restricted and
regulated, conditioning the exploration of space and the free play
of children, especially for the most vulnerable ones (Lehmann,
2021). CGI, through its civic and participatory focus, aims to co-
create natural areas by rewilding cities and creating open natural
spaces that can be appropriated by children as their own, because
children also participate in their design, together with adults
and young people. Rewild cities is also a process to reintroduce
nature which provides a wide range of benefits to tackle the
biodiversity and climate crises in a balanced way that fosters
humans and wildlife needs to create better urban landscapes
for all.

Access to quality and child-friendly green infrastructures is
unequally distributed. The concept here proposed of CGI should
be translated in the mission to reconnect children with nature
from where they live, learn and play. This implies including the
diversity of children’s voices in the urban planning process, to
create healthier and more inclusive and resilient cities for all
to live, grow up in, and realize their full potential. CGI appeals
to the need to shape city planning and urban design around
children’s needs but also their rights, including their right to
nature, their right to play and their right to place-making and
to participation in urban policies. At the same time though, CGI
aims to develop spaces and design processes that promote inter-
generational dialogue and socialization, that recognize children
as social and political subjects and knowledge producers, capable
of contributing to urban design processes together with adults.
The green infrastructures created through this approach should
also be inter-generational spaces that do not separate children
from adults.

Finally, the proposed model should also be considered as a
motivation to pursue further research and policy development.
In this regard, there are many under-explored areas, such as
investigating children’s—and especially marginalized children’s
perspectives and experiences with urban nature; developing
child-friendly participation processes and developing methods
for fostering inter-generational dialogue, as well as promoting
effective dialogue between lay people, experts and policy-makers
within urban planning processes. The meaning of the aspects
highlighted in the model will be different according to the
geographical, historical, cultural and socioeconomic contexts
and these aspects also need further analysis. The relevance of
some of these aspects may speaks more to the context of post-
industrial neoliberal cities of the “Global North”, where the
need for promoting children’s connection with nature from early
childhood as well as children’s free time to play and to do so in
open and unstructured natural areas is more significantly felt.
Nonetheless, questions of deep social inequalities, child’s labor
and child’s participation in armed conflicts, more salient in the
“Global South” also prevent children’s right, and available time
to play, by threatening the very right to childhood. Although
children’s right to the city, to nature and to play relate to different
questions and have different expressions according to the context,
we believe the value of CGI remains universal.
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