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Abstract: In the last few decades European industrial cities have experienced major transformations
which have implied the need to rethink the role of nature. Re-naturing the city, reconnecting
urban planning and nature and enhancing sustainability, means taking into account ecosystems
and biodiversity through a social approach to nature which reconsiders nature as a social product
and re-examines city–nature relationships, the way Urban Political Ecology (UPE) suggests. This
paper focuses on the Brescia Quarry Park, a suburban space that until just a few years ago was
characterized by mining activities. This area has now been transformed into a re-naturalized area
and is projected to become one of Europe’s largest re-naturalized protected urban areas. These
transformations are signs of a profound change in the urban metabolism. In fact, the community
has struggled for many years for the recognition of the value of the area in ecological and cultural
terms. Therefore, an approach was adopted based on Urban Political Ecology, which is useful to
study how the socio–natural relationships change and how an exploited and degraded land can
become a relevant natural area from the local community’s point of view. This approach also allowed
us to study conflicts due to unequal power relations and strategies developed by the community to
reduce these conflicts. Particular interest was given to the participatory processes which have driven
these transformations and to the role played by the different actors involved through top-down and
bottom-up approaches. So, we decided to combine UPE and participatory action research—PAR
and create a participatory map of the Cultural Ecosystem Services (CES) in the Park. Attention
was given to understanding the practices of the stakeholders and benefits for the community. This
involvement allowed us to represent the complexity of the re-naturalized urban landscape which
was analyzed through the changes in natural, urban and rural features that emerged. During the
process, the interaction between citizens and experts was fundamental in co-producing an analysis
of the placemaking of urban landscapes and in revealing the socio–ecological interactions of the
stakeholders with these places. The results of the mapping process represent a first step towards
promoting sustainable environmental planning and management based on the involvement and
empowerment of the local population.

Keywords: urban nature; urban political ecology; urban metabolism; cultural ecosystem services;
participatory mapping; re-naturalized areas

1. Introduction

The 7th Environment Action Programme—EAP [1] which guides the European envi-
ronment policy sets out a long-term vision according to which by 2050 the EU population
will live well within the planet’s ecological limits. Some key objectives identified by the
EAP refer to protection, conservation and enhancement of the EU’s natural capital and the
safeguarding of its citizens from environmentally-related pressures and risks to health and
wellbeing. In these ways, the European Union’s cities will be more sustainable. Among
the different ways of achieving these goals, the creation of protected urban areas may
play an important role because in addition to improving ecological conditions they also
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improve quality of life [2–4]. In many cases this is a long and complex transformation
process implying the need to rethink urban planning towards higher levels of sustainability.
In fact, since the eighties of the last century, European industrial cities have experienced
profound transformations which have changed their socio–ecological models. These cities
now include urban and suburban spaces that until some years ago were characterized
by industrial activities and today have been transformed or are becoming protected re-
naturalized areas. In these reshaping processes nature is claiming a central role in the
urban landscape [5,6].

During the last century some urban theories considered the importance of reintroduc-
ing nature inside the city [7–11], and in industrial urban areas.

At the beginning of the twentieth century Ebenezer Howard [12] proposed a green
solution of urbanization called garden urbanism, based on the regular distribution of
rural–natural and urbanized areas in concentric rings linked by public transport lines. This
proposal integrated natural elements into urban planning. However, until the eighties the
evolution of cities and urban planning followed different drivers. The urban explosion
during the second part of the century was based on functionalism in the city [13] according
to which nature remained in the background and only had an aesthetical function. As
a consequence, natural aspects were ignored in the development of the industrial city:
mechanical and technological elements were the drivers of this urban model based on
high-density in the city center and in residential suburbs which invaded rural and natural
areas [7–9,11].

The problems generated by the industrial city and the ecological limits of this kind of
urban development have emerged since the seventies. The first response to these issues in
terms of sustainability was represented by the compact city, which aimed at planning a
more compact urban model, with increased population density, activities and transports.
The main goals were to preserve the countryside from urban sprawl and limit the impact
of urbanization on nature [7]. Starting from the nineteen-eighties, there was a different
approach called eco-urbanism that tried to integrate green design and sustainability in the
city planning [7–10,14]. It attempted to take into account a broad range of environmental
sustainability issues, such as renewable energy, waste recycling and rainwater reuse [15]. As
Scott et al. [7] underlined, eco-urbanism comprises a number of theoretical interpretations
and initiatives, focusing on different aspects of urban sustainability and producing a
number of models: green city, eco-city (-town, -neighborhood, -village, -community),
resilient city, sustainable city, transition town, etc. [16–19].

As proposed in the nineteen-nineties by UPE, the solution to overcome the dichotomy
between city and nature, can be a social approach to urban nature by reconsidering human–
nature relationships [20–29]. Starting from the perspective introduced by David Harvey [30]
(p. 28), in the sentence there is “nothing unnatural about New York City”, the paper looks
at the city as a socio–ecological system where society and nature co-create changes in
the urban metabolism [27,29,31]. According to the UPE, urban metabolism consists of
“a number of dynamic, interconnected, and mutually transformative physical and social
processes” [31] that characterize the city in everyday practices and policies. Therefore, it
implies studying the relationships between nature and social systems in the urban areas
starting from the assumption that environmental and social changes co-determine each
other [28] (pp. 11–12) producing urban landscapes with new features. Another central
aspect in the discussion developed in this paper refers to the fact that questions regarding
socio–environmental relationships are fundamentally political questions. In fact, political
ecology helps show who (or what) gains from and who pays for, who benefits from and
who suffers (and in what ways) from the processes of metabolic change characterizing the
area. Another important element is represented by the fact that the relationships analyzed
also link distant places and ecosystems together and allow to relate local processes with
wider socio–metabolic flows, networks, configurations, and dynamics.

In this paper the UPE approach was applied looking at a particular process of renat-
uralization that is taking place in cities and therefore transforming the urban industrial
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landscape. This approach allowed us to study how placemaking [32–34] has transformed
the former suburban industrial areas. Looking in particular at brownfield regeneration [32]
in European planning, the concept of placemaking was introduced by Healey [34]. It is
based on the difference between the concept of space, as a neutral physical basis, and the
concept of place, as a relational space where social practices of different actors take place.
Following Lefebvre [35], placemaking is a collective practice in which social processes
create their own particular places characterized by a material dimension (spatial practice),
a social dimension (spaces of representation) and a semiotic dimension (representations of
spaces). The physical spaces created are the material product of this interaction and the
imagined spaces are the map or projects created for these places [32]. In the case study
placemaking was investigated by the UPE approach with particular attention to conflicts
and changes in socio–cultural relationships which characterize the re-naturalization of
the brownfields. These areas include urban and suburban spaces that until some years
ago were characterized by industrial activities and today have been transformed or are
becoming protected re-naturalized areas. Re-naturalized brownfields are particularly in-
teresting because the goal is not to return a degraded ecosystem back to its pre-human
damaged state [2], but to metabolize “the natural environment through which both so-
ciety and nature are transformed, changed, or altered and new socio–natural forms are
produced” [36] (p. 446, emphasis added). Therefore, brownfields [32,37–43] within the city
become spaces where ecological and social issues are important drivers for the reshaping
of the urban landscape.

These processes interest many cities around the world [39,44–46]. Looking at Euro-
pean case studies there are many former industrial sites that have been regenerated, by
public and/or private intervention and transformed into parks or green areas [32,42]. In
particular, a number of networks have developed projects and actions focused on brown-
fields (among them the most relevant cases are CABERNET, RESCUE, CLARINET [47]).
Considering the proposal shown by Franz et al. [42] (p. 139) to regenerate brownfields in a
sustainable way, the main issues for planners and researchers regard: planning processes
and methods for citizen participation, sustainable land use and urban design on brownfield
sites, management and reuse of existing buildings and infrastructures, reuse of soil and
debris and management of risk from contamination.

The UPE approach not only helps to reconnect city and nature but also serves as a
way to study the evolution of socio–ecological relationships in the re-naturalization of
brownfields. An approach based on UPE is useful to study how this exploited and degraded
land has become a relevant natural area from the local community’s point of view and
identifying ways to improve processes to reconnect the city and nature that would be useful
in similar European cities. The main research question addressed in this paper is: how is it
possible to reconstruct the evolution of the socio–ecological relationships in a re-naturalized
area through the contribution of the local community in determining socio–cultural value?
We hypothesized that to properly study how the process of renaturing quarries transforms
socio–ecological relationships, the UPE approach and Cultural Ecosystem Services must be
combined. We tested this hypothesis by comparing experiences related to the renaturing of
brownfields that focus on quarries [48–52] to this case study.

2. Materials and Methods

The methodological approach aims at promoting environmental planning based on
community engagement and local knowledge to enhance the participatory management of
a re-naturalized former industrial urban area, the Quarries Park, in the city of Brescia. The
method used focuses on the identification of places inside these areas to which the local
community recognizes cultural and ecological values. The participatory mapping of CES
based on UPE purposes is able to capture the evolution of human–ecosystem relationships.
Our research group worked for a decade together with the local environmental associations
to study the transformation processes which characterized the area. After this long period
of collaboration, we decided to co-produce a map of the changing cultural and ecological
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values of the area. To co-produce this map from a community point of view, there was a
need to involve the community and study the local knowledge. McLain et al. [53] (p. 653)
suggest “collaboratively developing a research design with a trained professional and the
local community, by gathering and analyzing data, validating maps with the community,
and writing a report”. Following their suggestions, the study promoted a research process
based on analysis, mapping and public discussion of CES.

2.1. The Brescia Quarry Park: Physical Features and Activism of the Local Community

The city of Brescia is located between the lowlands and the Prealps of the Lombardy
region and covers an area of 90 km2, of which 7% is covered with green urban areas,
19% are forests, 23.5% are agricultural areas, and 1.6% are rivers and lakes. It has about
200,000 inhabitants and is considered one of the most industrialized cities in Northern Italy.

The Quarry Park is located in the suburban spaces in the southeastern part of the city.
It covers 960 ha and is projected to become one of the largest European protected urban ar-
eas and in particular one of the largest re-naturalized protected urban areas involving some
municipalities of the hinterland (Borgosatollo, Castenedolo, Rezzato) that have the same
characteristic quarry lakes. Until a few years ago the area was characterized by the exploita-
tion of gravel mining. Excavation activities ceased for economic reasons: they were near
exhaustion and the cost to exploit sand and gravel increased. Some years ago there was also
a drop in demand due to the construction crisis. The area comprises different land use types
(Figure 1 (data source: http://www.geoportale.regione.lombardia.it/metadati?p_p_id=
PublishedMetadata_WAR_geoportalemetadataportlet&p_p_lifecycle=0&p_p_state=max\
imized&p_p_mode=view&_PublishedMetadata_WAR_geoportalemetadataportlet_view=
editPublishedMetadata&_PublishedMetadata_WAR_geoportalemetadataportlet_uuid=\{18
EE7CDC-E51B-4DFB-99F8-3CF416FC3C70\}&_PublishedMetadata_WAR_geoportaleme\
tadataportlet_editType=view&_PublishedMetadata_WAR_geoportalemetadataportlet_fro\
mAsset=true&rid=local) (accessed on 6 February 2021)). In particular, the urbanized area is
20.7% of the park and the infrastructure, such as highways, railways, metro lines makes up
7.7%. The rural area (49%) is another important element of the landscape [54]. The wooded
areas (9.3%) and the wetlands (0.2%) are not very large but are important for their ecological
biodiversity. The water basins (13.1%), with their banks, are another representative feature
of the new park and planners are creating pedestrian and bike paths around them.

In the early 2000s the local community grouped into local committees and environ-
mental associations began to use the re-naturalized area by organizing various types of
events as well as presenting requests and proposals to the Local Administration. Next to
this need for empowerment, issues referred to environmental justice in terms of conflicts
of interest regarding both the transformation process and the range of possible new land
uses emerged. In particular, the population was well aware of the risk that the area could
be transformed into a landfill or be affected by new big urbanization projects. Trying
to establish a dialogue with local committees and associations as well as with scientific
and naturalistic groups, between 2014 and 2015 the Local Administration promoted the
participatory planning process “Signs on the water”. The general aim of the process was
to encourage a debate on the redevelopment of the south-eastern area of the city. In the
postwar period this territory experienced the most extensive urban sprawl, a great increase
in the main infrastructure networks (ring roads, highways, railways) and in production
settlements. The specific aim of the process was to focus on the area of former extractive
basins of sand and gravel, considering the environmental and landscape recomposition
and the restitution to the local community of the area that has been conventionally called
“Parco delle Cave” for forty years. Participants helped the Administration to localize and
define the perimeter and specific interventions of renaturing and environmental protection.
They contributed to identify the vocations of the Park, by asking for a transformation
which favors the naturalistic, didactic and recreational activities (also looking at some
sports like canoeing, nordic walking, biking and running). The local community also
contributed to define the mobility inside the area looking in particular at the pedestrian
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and cycle path system. The 2016 Land Management Plan of the Brescia Municipality (Piano
di Governo del Territorio—PGT) translated the strengths, weaknesses, needs, and demands
highlighted by the local community during the participatory project into a strategy. The
perimeter and the vocations of the area were also defined. In the same period the Ad-
ministration began acquiring the quarry lakes and the neighboring agricultural lands. At
present the public property owned area is about 114 ha. The Administration also started
the environmental requalification works. The protected area was formally instituted in
2018 by the Municipality of Brescia through the Local Park of Supra-municipal Interest of
the Buffalora and San Polo Quarries (PLIS of Buffalora and San Polo). The PLIS aims first
at promoting the conservation of biodiversity and ecosystems (e.g., through reforestation
plans) and protecting agricultural landscapes that have natural, historical and cultural
value, also with the support of educational activities. The PLIS also takes into account
degradation and pollution problems, by trying to transform these issues into potentials
for the local development. In particular, the presence of the lakes created by excavation
activities represents the most important element that valorizes this urban landscape, as
defined in Section 4 [5,55–57]. The long-term goal of the PLIS is to transform this “open
and permeable” area into “a real oasis” for fauna and flora as well as for people.

Figure 1. Land use in the Park area.

2.2. The Urban Political Ecology of Cultural Ecosystem Services

Ecosystem Services (ES) are benefits obtained from ecosystems [58]. The Millennium
Ecosystem Assessment (MEA) [58] describes four categories of ecosystem functions, fur-
ther detailed in four ecosystem services: supporting, provisioning, regulating and cultural
services. Supporting services consist of the regulation of basic ecological functions and
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processes that are necessary for the provision of all other ecosystem services, e.g., produc-
tion of oxygen, photosynthesis, nutrient cycling, capture of solar energy, decomposition
and recycling of organic waste. It is difficult to demonstrate their relationship to human
needs because it is mainly indirect and complex. Provisioning services are the products
people obtain from ecosystems, e.g., food, fresh water, provision of biotic materials or fuel,
so they are widely recognized as essential for meeting human needs. Regulating services
are the benefits obtained from the regulation of natural processes, e.g., regulation of the
composition of the atmosphere, climate regulation, regulation of the water cycle, water
purification, air quality maintenance, crop pollination, biological control of disease and
pests, land stabilization and control of soil erosion. Their relationship to human needs is
complex to understand but they have been brought to public attention by looking at climate
change and natural disasters. Services of the first three categories provide material benefits.
On the other hand, Cultural Ecosystem Services are mainly non material benefits arising
from human–ecosystem relationships in terms of “cultural diversity, spiritual and religious
values, knowledge systems, educational values, inspiration, aesthetic values, social rela-
tions, sense of place, cultural heritage values, recreation and ecotourism” [58]. It clearly
appears that life-enriching contributions to human well-being from most cultural services
are directly experienced and intuitively appreciated. A key point is that the recognition
of cultural services strongly depends on the perceptions and expectations of the different
stakeholders. So, they cannot be considered as a priori products of nature that people use
for a particular benefit to their well-being but rather as relational processes that people
actively create, express and also transform through interactions with ecosystems [59].

Following a political ecology framework, Kull et al. [60] presented a critical analysis
where they investigated: the origin of the ecosystem services idea, how it works, how it is
used and misused, also considering environmental planning and policies. They analyzed
the impacts of the ES concept for different parts of society and different components of
the environment looking at winners and losers in terms of environmental management,
the power structures and discursive frameworks that facilitate such outcomes. Further
analyzing the critical issues, they argued that “a variety of scholars critique the ES concept
from both internal and external perspectives” [60] (p. 123). From an ecological perspective,
the concept is criticized for obscuring ecological functions [61] or leading to unjustified
simplifications [62,63]. From a strategic perspective, some see the concept as too broad,
and easily confused with others [64], “while others critique its political efficacy” [60]
(p. 123), [65]. Looking at the UPE, there are particularly interesting studies that criticize
how the concept allows us to avoid considering relevant social, political and context-specific
elements [66–68] and it reflects and promotes certain market-based models of society. For
instance, Gomez-Baggethum et al. [69] argue that even if the concept in itself shows a
number of benefits, “its reinforcement of a neoclassical economic model reproduces the
market logic and its underlying ideology” [60] (p. 123). In fact, critical scholars insert ES
among the tools used by neoliberal approaches to the environment “that commodify nature
and create new sites for capital accumulation largely in the hands of a global elite” [60]
(p. 123), [70–73].

The research approach adopted in this paper used the UPE and looked at a particular
category of ES, namely the cultural one, and analyzed the social and power factors related to
re-naturing the city. Taking into account the critiques to ES, the participatory methodology
used did not quantify CES in monetary terms and did not have the aim of promoting an eco-
management of the area, but it investigated the socioecological relationships that changed
the area. The participatory process analyzed the places characterized by the presence of
CES, involving the local community and studying interrelations and conflicts between
nature and society. The mapped places identified through the participatory mapping of
CES revealed the perception of the local community and placemaking processes. The use
of CES aimed at studying more sustainable solutions in environmental planning based on
the knowledge and empowerment of local communities [53].
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2.3. Cultural Ecosystem Services through a Participatory Mapping Process

Before creating the participatory mapping process of CES, the power relations and
conflicts regarding the Park were investigated for ten years through participant observation.
This methodology was based on the direct involvement of researchers [74] who actively
collaborated with local associations and groups by creating projects and initiatives to
promote sustainability in the city of Brescia. Through these activities the complex top-down
and bottom-up relationships among the Local Municipality, associations and stakeholders
have emerged as fundamental elements in the process of the institution of the Park.

The academic literature recognizes two antithetical ways to enhance participation
and citizen empowerment. The first approach based on consensus and top-down pro-
cesses [75–77] requires adoption of a procedure which is close to that of institutions and
involves a search for consensus on choices that are controlled from above. The second
type of empowerment is a radical bottom-up approach which involves balancing differing
visions based on dissent [77,78] as a form of democratic change. An integration of the two
approaches allows the active involvement of the community in the co-creation of planning
knowledge that improves its political empowerment. According to UPE, civic participation
can help create a discussion about citizen needs related to urban environmental governance
and can identify a number of strategies for a more equitable distribution of social power
and more inclusive models of urban environmental policy [20,21,28,79,80]. Looking at
the transformation process of these areas formerly characterized by mining activities into
protected re-naturalized areas, both top-down and bottom-up approaches are represented.
In the different steps one method can prevail over the other or coexist. UPE helped compre-
hend these steps by revealing the strategies that underly the creation process of the Park
adopted by stakeholders who produced a number of conflicts with consequences in terms
of environmental justice.

Starting from these premises, the research group developed a CES participatory
mapping process.

A useful approach to study CES in urban areas is based on mapping their presence [81,82]
through the perception of the local community. In particular, participatory mapping
processes, with the help of GIS (Geographic Information System) solutions, ask participants
for the CES location, characteristics and perceptions. Another approach studies CES as
attributes of urban parks or urban green areas, inside a city [83,84] or in different cities
adopting a comparative viewpoint [85,86]. Looking at this second perspective, CES are
considered in terms of features and functions of spaces emerging from the evaluation of
users who spend time in different activities.

Our research project mapped the places where the local community assigned the
presence of some CES, giving them a cultural value [87] using both approaches. Mapping
the places that provide CES helps reconstruct the changes of the socio–natural relationships
and the evolution of the socio–ecological value of the area. Our main goal was to give
particular attention to the interaction with the community considering the needs and the
expectations about the future development of the area. This could provide useful support
in the first phases of the planning process. The participatory mapping of CES, looking at
a qualitative approach from the beginning of the planning, is one of the elements which
gave added value to our approach and distinguished it. The continuation of our study
could be dedicated to analyzing its usefulness in greater terms also with regard to touristic
functions and the perceptions of majority of users.

Considering participatory methods, the first step focused on the use of the Participa-
tory action research (PAR) methodology [88,89]. This approach looks both at the quality
of information generated and at the ways in which skills, knowledge and participants’
capacities are developed through the research experience [53,90,91]. This means looking at
the transformation processes investigated in this paper, reflecting with the local community
on the evolution of the landscape in the area from a personal and systemic-relational
perspective, considering a range of alternative ways of thinking and acting to valorize the
area. Thus, it is important to include different tools such as surveys, interviews, focus
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groups and laboratories in the participatory process [74,92]. This methodology provides an
opportunity to make contact with people without limiting the dialogue only to the institu-
tionalized groups. In this way it is possible to paint a more realistic picture of the reasons
why the local community recognizes a cultural value in these kinds of re-naturalized areas.
Moreover, strategies and tools to develop the environmental policy needed to protect and
valorize the area can be proposed.

The next step consisted of linking PAR to a mapping process. This allows translation
of acquired information and results of the participatory process on a digital map that can be
shared with stakeholders, citizens and experts [93–100]. In fact, with participatory methods
the map is conceived as a process which promotes a mutual exchange of information,
opinions and knowledge among participants. On the one hand, for experts this means
dealing with the local knowledge of the landscape for better planning and, on the other
hand, for the local community it means promoting awareness of the cultural elements
of the local landscape by strengthening social identity and community empowerment
through active participation. Furthermore, producing a participatory map not only means
drawing and shaping the results on it but also building a process that is part of this
map by understanding how individuals or groups view the world [101]. Considering
maps and looking at their performative qualities, one’s attention shifts from what maps
represent to the process of map-making and explorations of how “a map becomes part
of a story, to be created and enacted, rather than simply serving as a discourse for the
powerful” [102] (p. 345). So, as McLain et al. [53] state, maps are tools that can be profitably
used for identifying and representing human–environmental connections that have a
spatial component and are often difficult to discern using non-spatial analytical techniques.
As a result, when considering mapping as a social and political practice and not just a
technical one [103,104], there are relevant consequences also in terms of integration between
top-down and bottom-up participatory approaches. What is included or excluded on a
map represents the values and beliefs of a community [105]. It has the power to affect who
controls the use of the space [106], who has access to environmental resources [105] and
whose values and interests influence decision making processes on natural resources [107].
If more powerful members seek to dominate the mapping process, one has to note that
mapping processes are collaborative, adhere to internal and external power dynamics and
minimize opportunities for powerful individuals, groups or communities to dominate
mapping [108], altering power dynamics [103] between institutions and communities and
within communities [53].

3. Involving the Community in the CES Participatory Mapping Process

Between early 2018 and early 2020 a new participatory process was developed. This
was a bottom-up and interdisciplinary participatory project. “Parco delle Cave. Un
cuore blu in città—Quarry Park. A blue heart in the city” was led by the local social
cooperative Cauto and involved a number of partners: institutional partners like the Local
Municipality, the University of Brescia, many schools, and the local community together
with environmental and sports associations. It aimed first at increasing public awareness
about the environmental and cultural values of the area through an active involvement of
the local community. It also aimed at promoting a participatory management through the
co-production of activities among the stakeholders involved.

In this participatory planning process our fieldwork lasted from April 2019 to February
2020, involving the local community and enhancing the co-creation of the local knowl-
edge [53]. At the beginning of 2019 we wrote the questionnaires; the data collection and
the validation process with the community lasted from May to December and in early
2020 we completed the work by examining the content and results of the interviews, focus
groups and labs and processed the information and data. A very intense, time consuming
approach was chosen to make contact with the local community, to promote an active
involvement and to unveil the local knowledge. We proposed three steps.
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The first step consisted of face-to-face interviews with the local historians about the
beginning of the mining activity in the 1950s and the transformations of the landscape from
rural to industrial and to post-industrial. Following Claval [109], landscapes can be read
like a history book: by investigating how re-naturalized areas have been socially produced
and re-produced through a variety of socio–ecological processes allows the creation of a
picture of the evolution that has taken place in the area in the last few decades.

In the second step it was fundamental to involve local associations, groups and schools
in some focus groups and laboratories of CES mapping to test the survey and co-produce a
first open map about the places where people recognize cultural values. A close connection
emerged between technical and participatory aspects that contributed to improve the
potentials of the bottom-up perspective adopted by our research group. Among other
things, there was the need to have a sample that could be considered large enough to ensure
an adequate contribution of the different voices. So, stakeholders and all the other local
environmental and sports groups who were involved participated in the project “Quarry
Park. A Blue heart in the city”. Moreover, the use of a printed version, asking participants to
mark locations on paper maps, aerial photos, or satellite images, allowed all the participants
to reach a high level of involvement therefore avoiding problems related to a respondent’s
ability to work with spatial attributes. Another interesting aspect that emerged during
our fieldwork was offering the participants open questions, where they could identify
problems and suggest solutions. So, we created a first opportunity to actively involve them
in the planning process. We organized five focus groups, one in each neighborhood (San
Polo Case, San Polo Cimabue, San Polo Parco, San Polino, Bettole-Buffalora), with the local
groups and associations and the representatives of the neighborhood councils.

Looking at the topics, we investigated the value given to the places, characteristics,
accessibility, CES use patterns (such as frequency of the visits, activities carried out) and atti-
tudes towards the CES provision. Moreover, we dedicated a deep analysis to the perception
of the CES in terms of improvement in well-being. We followed the framework proposed
by Fish, Church and Winter [59] on the identification of places in which a community that
takes part in certain practices can receive benefits, mainly intangible, in terms of cultural
experience provided by CES. Therefore, people were asked to describe their interaction
with these places and the cultural services they provide by considering the dimensions of
well-being that are associated with cultural spaces and practices, into identities they help
frame (e.g., belonging, sense of place, rootedness, spirituality, etc.), experiences they help
enable (e.g., tranquility, inspiration, escape, discovery, etc.), capabilities they help equip
(knowledge, health, judgement, etc.).

After a brief introduction of the interviewers about the meaning of CES and goals of
this participatory mapping process, people were asked some open questions:

- Which place do you want to indicate? Please briefly report anything that comes
to mind (e.g., parks, gardens, reeds, fields, agricultural landscapes, streams, rivers,
inhabited areas, old buildings, churches, etc.)

- Can you localize it on this paper map?
- Can you describe its characteristics?
- How many times do you go to that place per month?
- Is it accessible to everyone?
- How many people do you meet?
- What can be done in that place? What do you usually do in that place? What do

people who frequent it do? (e.g., play or exercise, create or express yourself, producing
something or taking care of something, collecting or consuming products)

- What does that place offer, what kind of product or service does it produce? (looking
at e.g., tourism, excursions, festivals or events, local food or drinks)

- What benefits does that place give you, as an individual user and the community in
terms of identity (e.g., belonging, sense of place, rootedness, spirituality, etc.), experi-
ences (e.g., tranquility, inspiration, escape, discovery, etc.), capabilities (knowledge,
health, judgement, etc.)?
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The third step consisted of the involvement (with the help of local groups and associa-
tions, schools and Neighborhood Councils) of the local community in some public labs of
CES mapping to complete the map and discuss different governance methods for the park.
In the first meeting, after an introduction about the meaning of CES and the goals of this
process, people were divided into a number of groups and were asked the same questions
proposed in the previous step. Then, respondents were inspired to discuss the cultural and
ecological value of the places chosen, the presence of different kinds of landscapes they
create, and their evolution.

After that, we combined the information collected to enrich the first open map. Then,
we organized other meetings in the form of focus groups and workshops with the lo-
cal community to discuss the results, that revealed the placemaking processes and the
transformations of the urban metabolism. In doing so, the co-creation of knowledge and
the community empowerment were stimulated from the bottom involving all the local
groups and the active citizenship as a whole. The results obtained represent the start-
ing point of discussion for planning and management strategies and activities based on
community involvement.

4. Results

The local community living near the Brescia Quarry Park has fought for many years to
obtain the institution of a protected re-naturalized area and to avoid new exploitation forms
like landfills. In this placemaking process the local community implicitly recognized the
importance of the area from an ecological point of view because of the ecosystem services
it provides, like food, water and other products, provisioning, temperature regulating
(to contrast the urban heat island effect), air cleaning and biodiversity enhancing. The
local community also recognized a number of Cultural Ecosystem Services with regard
to the value of the human–ecosystem relationships characterizing the area [59], that are
part of the processes that during the years have formed the complex landscape of the
re-naturalized area. In particular, these interactions that combine natural, historical and
cultural values, generate an individual and societal identity which provides experiences
shared across generations [110]. According to the definition of the European Landscape
Convention [111] landscapes are areas “as perceived by people, whose character is the result
of the action and interaction of natural and/or human factors”. Moreover, by following
the social approach to nature [112–114], the research process investigated the evolution
of the landscape in terms of a co-produced outcome of the interactions between social
and natural systems [57,115,116]. Our research aimed at introducing, in planning and
management processes, the socio–ecological relationships between tangible characteristics,
such as biophysical features and physical artifacts, and intangible attributes given by
the community. These relationships that are inherited from past generations, have to be
maintained in the present and improved for future generations.

The points indicated in Figure 2 represent the places with a cultural value recognized
by the community. The data and information collected in the mapping process showed
the complexity of the urban nature that is stratified into different types of landscape. The
artefacts containing memories and narratives important for local people [117], the socio–
ecological relationships, the use patterns and benefits, shaped the mapped places. For
every place indicated, we created a form containing the perceptions of the participants
in terms of CES, on which we built an open map (Figure 2). Then, we categorized these
places looking at what people do and what kind of benefits and/or products they obtain.
This was possible through a preliminary qualitative analysis of the answers identifying
some key concepts related to certain features: rural, urban, industrial, natural or linked
to leisure.
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The 47 places with CES identified and analyzed in the answers of the participants are
categorized as follows:

• Rural landscape (12 points/places): crops, streams, trees along the streams, “cascine”
—old buildings typical of the Lombard agricultural landscape (CES: production, sense
of place, excursions).

• Urban landscape (nine points/places): green paths and gardens, ancient historical
buildings, churches (CES: environmental education/knowledge, spirituality, sense of
place).

• Leisure landscape (eight points/places): the re-generated places around the quarry
lakes (CES: outdoor activities, sports, excursions).

• Natural landscape (12 points/places): lakes and wetlands and the associated biodiver-
sity in terms of flora and fauna (CES: ecological knowledge, education, inspiration).

• Industrial landscape (six points/places): signs of excavation or other industrial ac-
tivities such as a spinning mill or a water mill, with a value in terms of industrial
archeology (CES: sense of place, knowledge, education).

This preliminary analysis of CES based on the answers of the local community and
on its knowledge of the area, allowed us to identify specific landscape features that local
stakeholders recognize as having a particular socio–ecological value answering the research
question of the paper. The results are based on the interpretation of the responses received
during the mapping process and on the discussion and evaluation done during the focus
groups and workshops. Revealing the complexity of the area these results represent
an important step forward compared to the PGT approved in 2016 in which the Local
Administration established the Park recognizing the ecological values of the area. The local
community placed the cultural and ecological relationships in the mapped CES. In this
way, it suggested some places as elements of the different landscapes characterizing the
Park. Assigning different uses and values, the places emerged in the mapping process also
revealed the conflicts inside the area and suggested the need to examine unequal power
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relations through the UPE. Using only CES or only UPE could return a partial result, losing
the contribution of the local ecological knowledge or undervaluing the power relations
and conflicts. Taking into account how placemaking has transformed the characteristics,
and also considering unequal power relations, conflicts and strategies inside the area,
it can be very useful to co-produce environmental planning based on a socio–cultural
approach. The presence of a broad range of CES, and as a consequence of different types
of socio–ecological landscapes, could suggest different planning strategies starting from a
strong attention to the biodiversity and protection of nature to the possibility of excursions
and tourism activities.

Looking at future perspectives, there is a need for an in-depth study of the distribution
of CES, integrating this qualitative analysis with quantitative methodologies, e.g., quantify-
ing the surface of the different landscapes, looking at the relationships between CES and
land use types, CES and visitors to the Park, CES and biodiversity, CES and environmental
justice, etc. In terms of planning this participatory approach could contribute to the val-
orization of typical rural landscapes in the suburban area, the preservation of the rural and
natural characteristics and the implementation of ecological networks.

5. Discussion

The UPE approach allowed us to understand how this exploited and degraded land
became a relevant natural area from the local community’s point of view. In particular,
the participatory mapping helped investigate the placemaking of the area by connecting
physical, social and semiotic dimensions in the re-naturalization process. It helped analyze
the new features as specific historical results of this process and therefore contributed
to an increase in public awareness on the need to protect urban nature transformed by
human–nature interactions. As Pagani [118] states, the future of these areas is mainly
based on culturally verified transformation processes, whereby the awareness of their
roots and the relationship between past and present can have important perspectives. The
“old” signs of human–nature interaction, e.g., old buildings typical of the agricultural
landscape, ancient historical buildings, typical crops, etc., full of meaning that until some
decades ago were attentive to a dialogue with nature have to be recovered, valorized
and reinserted as cornerstones of the local landscape. At the same time also “new” signs
of human–nature interaction such as the quarry lakes created by excavation activities,
together with the new grown flora and fauna, have to be inserted as key aspects of the
landscape. Achieving these goals is hard due to the complexity of the re-naturalized
area. Placemaking was investigated with particular attention to conflicts and changes that
characterize the re-naturalization of the area and it shows a number of factors that refer to
the urban metabolism which make it difficult to intervene: public and private properties,
high demographic density, intensive agriculture, high concentration of industrial plants
in particular manufacturing, high road infrastructure density, progressive loss of public
space, increased overall ecological stress, etc. By using the participatory approach, the
causes of this complexity looked clear. All the stakeholders involved, historians, local
associations as well as some citizens, highlighted the divergences in the attribution of
meaning and value of the area by local groups representing strong conflicts of interest [119]
(p. 27). These conflicts of interest are well represented in the town planning and territorial
government plans and in their revisions that have occurred over time for the enhancement
of the neighboring road infrastructures and for the transformation of some internal as well
as contiguous areas to the re-naturalized area into new structures e.g., residential, tertiary
and industrial zones. Therefore, one of the main issues is that in the last decades economic
interests have prevailed over the interests referred to the socio–ecological protection and
valorization of the area. It demonstrates that the urban metabolism and more general
questions of socio–environmental sustainability are fundamentally political questions with
a number of winners (the economic sectors referred to the exploitation of resources) and
losers (the citizens who suffered this exploitation) from the processes of metabolic change
characterizing the area.
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Results of the participatory approach for mapping the local community perceptions of
Cultural Ecosystem Services in the UPE framework also provided a number of interesting
insights for adopting active policies to valorize the re-naturalized area insisting on the need
to pursue an innovative perspective. First of all, this area should no longer be considered
as a constraint but as an opportunity for local development. Moreover, the area can
play a strategic role in terms of socio–natural well-being improvement e.g., biodiversity,
education, cultural and ecological knowledge, sense of place, recreation, tourism, etc. In
particular, what emerges from the approach adopted is that local stakeholders first have
to recognize the endogenous potentials of the area that cannot be reproduced elsewhere.
Then, they also have to contribute to identifying lasting dynamic balances between humans
and ecosystems [28,29] looking at multidimensional and multiscalar relationships, between
the environmental and social and economic components.

Starting from the results of the local knowledge analysis, in order to recognize the
socio–ecological value of the area and to examine the society–nature relationships in a
multidimensional and multiscalar perspective the need emerges to simultaneously develop
four lines of action in sustainable environmental planning:

1. To recognize, protect and valorize the natural and cultural elements as well as the
results of the transformation and re-transformation of city–nature relationships which
co-determine each other [28] (pp. 11–12) and characterize the metabolism of the
re-naturalized area. In line with Bieling et al. [120] (p. 28), our study reveals that
“practices, activities, and experiences are closely related to perceived linkages between
landscapes and well-being”. Re-naturing the city and in particular re-naturalizing
this former industrial area produces benefits in terms of identities, experiences and
capabilities.

2. To consider the uneven power relations and the impact of the conflicts and strategies
adopted by the local community and stakeholders. The renaturing process of the quar-
ries began at the end of their exploitation and most quarry owners did not participate
actively in the renaturalization. Therefore, the Local Municipality directly intervened
in the transformation of these areas, which returned to being publicly owned, and in
the monitoring of environmental conditions of soils and water lakes. Comparing this
case study with the brownfield regeneration in Europe [42], it emerges that in our case
the local community is the main actor in producing the socio–ecological transforma-
tion. The public intervention of the Local Administration characterized the following
step and was based on the socio–ecological value of the area perceived by the local
community. Now, citizens as well as local stakeholders such as farmers have to play
a real role in achieving socio–ecological “sustainability” through a democratically
controlled and organized process that identifies the strategies through which a more
equitable distribution of social power and a reduction in impacts can be reached.

3. To take into account the so-called “local networks” between what is inside and what
is in the immediate vicinity. Sustainability is not to be found exclusively within the
perimeter, but at the territory level as a whole. The logic behind the protection and
valorization of the re-naturalized area is closely connected with the higher anthro-
pogenic pressures implemented beyond the area’s borders [121] (pp. 127–128). The
creation of a connective tissue of this green infrastructure [122] with the adjoining
areas is therefore a good strategy to guarantee the survival and effectiveness of the
protected area itself in terms of sustainability [123] (p. 13) and to maintain the capacity
for self-reproduction of the entire territory.

4. To take into account the so-called “global networks of ecosystems”: ecosystems ex-
change energy and material through a network of worldwide relationships [124,125].
In fact, the relationships analyzed link distant places and ecosystems together and
allow us to relate local processes with wider socio–metabolic flows, networks, config-
urations, and dynamics. As Daniel et al. [110] underline, the ES framework allows to
consider the full array of contributions that ecosystems provide for human well-being
and it also allows recognition of the interconnectedness of ecosystems across the broad
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spatial scales over which ecosystems and humans interact. As Bieling et al. [120]
state, even if CES are more spatially aggregated than other services, they also include
synergies on a broader scale. In fact, when asked about linkages of mapped places to
well-being, respondents frequently mentioned biophysical landscape features, that
represent the basis of CES. As a consequence, the planning and management pro-
cesses of this re-naturalized area have to take the ecosystem service categories into
account as a whole.

These four lines of action can contribute to creating one of the largest European re-
naturalized protected areas in such a complex medium-sized urban system. They also
respond to the need of creating a broad ecological network.

6. Conclusions

“...In sum, the political-ecological examination of the urbanization process reveals the inher-
ently contradictory nature of the process of metabolic circulatory change and teases out the inevitable
conflicts (or the displacements thereof) that infuse socio-environmental change [...] The political
programme, then, of political ecology is to enhance the democratic content of socio-environmental
construction by means of identifying the strategies through which a more equitable distribution
of social power and a more inclusive mode of the production of nature can be achieved” [28]
(pp. 11–12).

The research project presented in the paper followed these suggestions to analyze
the urban metabolism and the strategies and power relations characterizing the process
of renaturalization. The participatory mapping of the local community’s perceptions of
CES allowed us to understand the socio–ecological transformations of the last decades
that have increased the complexity of the landscape. Our study captured changes in
terms of pressures exerted and in terms of social relationships that underlie this particular
socio–ecological system: until a few years ago the interests expressed by the excavation
activities had prevailed and now the local community is reappropriating the area. However,
many problems expressed by uneven power relations persist and as a result there are
inevitable conflicts of interest. Moreover, the research helped us understand changes in the
attribution of the socio–natural value which reflects how an exploited and degraded area
can become a relevant place from the local community’s point of view. The community,
which is struggling for the recognition of the value in ecological and cultural terms, plays a
central role in the reshaping process. Now the perception has completely changed, and
the protected area is fundamental for the human–nature well-being of the city and its
surroundings. This suggests a profound change in planning and management, taking
into account the relational terms on which values, and the benefits that people gain,
are constructed.

To promote combining the CES mapping and UPE approach, we are now proposing
the results of our research to the PLIS committees that manage the protected area. The
participatory mapping process did not directly influence the decision of the Local Admin-
istration about the composition of these committees but showed the relevance of local
knowledge and need of empowerment. The Management Committee is composed of the
Director, the Councilor for the Environment of the Municipality, two representatives of the
associations, one of the neighborhood councils and one of private donors. The environmen-
tal associations chose one researcher of our group as their representative in this committee.
The Scientific Committee is composed of two members chosen by the Administration,
two selected by the Management Committee and the coordinator who is a member of the
Natural Science Museum of Brescia. These organisms have been defined throughout a
top-down approach, but with the aim to promote an active involvement of all the local
stakeholders from the bottom. So, powerful groups, institutionalized groups, decision mak-
ers, experts as well as associations, active minorities and the general public can have a say
in the whole process, from recognizing the cultural–natural value of places to suggesting
and implementing environmental strategies and tools. The integration between top-down
and bottom-up approaches contributes to ensure adequate planning and management that
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is able to guarantee, in the long run, the respect and valorization of the peculiarities of the
area, a more equitable distribution of social power as well as the consideration of the local
and global networks. It also enables decision-makers to promote an effective connection
between the needs of the community and the goals of environmental governance.
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