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Abstract: Many cities globally are incorporating the circular economy model into their development
strategies to start transitioning as “circular cities” towards the implementation of human-centred
development. In many of them, one of the major challenges is represented by the large presence of
cultural heritage being in a state of degradation, abandonment and underutilization, which deter-
mines waste conditions not only at physical/spatial level but also at economic level (the presence of
subsistence economies) and at a social and cultural level (marginalization phenomena and high rates
of unemployment). The perspective of circular economy allows rethinking these waste conditions as
an opportunity to reactivate virtuous circuits capable of promoting sustainable development focused
on human needs. In this perspective, the paper aims to demonstrate both the importance of partici-
patory approaches in guiding circular and human-centred regeneration processes and of identifying
evaluation tools capable of integrating the human and ecological dimension with the economic one.
With this aim, a circular methodology is proposed and experimented with in Ercolano (Italy) and in
the Bronx (New York), in which the adoption of a participatory approach was central in all phases of
regeneration processes, from the identification and analysis of vulnerabilities and waste conditions
to the definition of a strategy capable of transforming these limitations into opportunities. A first
result is the elaboration of a framework of “Human-Centred Indicators” to monitor and support the
adoption of the circular economy strategy toward implementing the “human-centred city”.

Keywords: circular city; community-led strategies; cultural heritage; evaluation framework; human-
centred approach; participatory approach

1. Introduction

Each crisis can be an opportunity to reflect both on its related causes and on how to
increase the resilience of cultural heritage and landscape through regeneration strategies.
From this point of view, the critical issues arising from the COVID-19 pandemic crisis,
have generated political, economic, and social challenges that offer the opportunity to
orient future strategies towards a more sustainable development especially for vulnerable
cultural heritage and landscape [1,2]. The pandemic emergency has highlighted the need
to elaborate new tools to support a just, equitable and fair transition towards “Human-
Centred and Circular City” [3-8].

In this sense, the current pandemic has further shown the fragility of development
strategies based on the exploitation of natural resources, on the maximization of the
economic profit of a few and on deprivation of rights in decision making [3]. This is
why it is important that future regeneration strategies will adopt approaches able to
protect communities and businesses from climate-related shocks. In order to transform
vulnerable cultural heritage and landscape consistently with the approaches described,
urban regeneration practices must act in the perspective of circular models. These have
the ability to grasp environmental, economic, and social criticalities as an opportunity to
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regenerate vulnerable cultural heritage and landscape towards circular city transitions.
This circular perspective inseparably links urban regeneration practices to people’s health
and wellbeing, stressed by the pandemic condition described above.

The proposal analyzes how the participation of different actors in the regeneration
process represents a fundamental condition to achieve sustainable development goals [9]
by promoting an inclusive approach able to integrate different actors in the whole planning
process [10-15]. The operational approach proposed in the paper is based on the collabora-
tion and co-production of stakeholders as enablers of policies and actions. It highlights the
role of citizens as “city makers” and as “innovation actors” in participatory governance [16]
contributing to the definition of policies in a “city for all” [3]. In this scenario, the research
integrates human-centred and circular economy approaches for the implementation of
circular city models. This proposes a two-fold research innovation: the first is a process
innovation, adopting a participatory approach deducted from the comparison between
international guidelines and based on a multi-stakeholders involvement in decision mak-
ing; the second is a product innovation related to the identification of “Human-Centred
Indicators” both to evaluate and monitor regeneration practices and to support and orient
the elaboration of future strategies for implementing the circular city model.

The aim is to elaborate a clear and replicable methodology both to define shared, in-
clusive and sustainable development strategies and to assure a fair and equitable transition
towards a human-centred and circular city model. Putting people and culture at the centre
of the circular human regeneration means to consider human needs as the main objective.
The integration of this perspective with the circular economy model allows to interpret
human needs co-existing and co-evolving with economic, ecological, and social values,
thus allowing the implementation of a human-centred strategy [17-19].

In this perspective, cities represent the spatial dimension in which the humanization
project can be implemented at a human scale and the regeneration of cultural heritage
and landscape assumes the role of entry point for implementing the circular city model.
Culture represents the filter, which over time, people have shaped the physical and envi-
ronmental context in which they live [20]. Furthermore, the cultural heritage and landscape
could be considered as the result of the interaction between people and their living con-
text, embedding a set of tangible and intangible values (environmental, social/cultural,
economic, symbolic, aesthetic, historical, spiritual, etc.) which are the testimony of this
symbiotic relation. In turn, landscape shapes the people’s behaviors [20] as the quality of
the landscape, which includes the quality of places, of infrastructure, of human and social
capital and the institutions therein. It influences the whole productivity of an urban system
affecting the quality of people’s life who live there. This circular, symbiotic and reciprocal
process between man and landscape, is recognized as an “intrinsic value” [18,21,22] which
represents a factor of permanence in the transformative dynamics of cultural heritage
and landscape, assuring an evolutionary continuity [23] based on the co-evolution and
regeneration of material and immaterial values. Indeed, the “intrinsic value” represents
the fundamental value on which other values are founded on and which have oriented the
shaping actions in the built and natural environments, influencing the other dimensions of
the values as well.

As man began to conceive of his development in a selfish manner aimed at maximizing
economic profit, the co-evolutionary relationship with both landscape and other living
beings was increasingly weakened. This cultural change has been reflected at the spatial
level: in fact, space previously represented the dimension in which to cultivate the sense
and meaning of “being together” in a community [19,24,25]. Over time it has progressively
assumed an instrumental value with respect to the maximization of individual interests,
determining the current vulnerabilities and waste conditions.

Regenerating vulnerable and discarded cultural heritage and landscape [24,26-28]
means reconnecting human beings to nature [17], and re-building the symbiotic relation-
ships among them into a systemic perspective. In this context, the human capital, the social
cohesion, the solidarity, the common identity, the participation of the local stakeholders
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and decision makers, the feeling of confidence in the future of the city and in interpersonal
relations and relations between citizens and institutions [19,24] emphasize the role of
culture as a driver for change and development in the city [29].

Integrating the human-centred into a circular perspective allows to consider the
landscape regeneration as a “multiplier of values” [17] able to regenerate the vitality of
vulnerable and discarded cultural heritage and landscape, transforming them into a “living
system” [17,30,31]. This vision highlights the importance of relational dimensions in which
all values co-evolve together through virtuous and circular processes. The latter, putting
the human beings at the centre, can satisfy their needs, guaranteeing the preservation and
the development of the other values.

Assuming human needs as the centre point of research approach, highlights the
importance to experiment with inclusive strategies for triggering circular processes to build
a circular city as a “city of man on a human scale” [32-35]. In this perspective, the circular
and human-centred city is able to regenerate all forms of the existing cultural heritage
capital (natural, manmade, cultural, social, economic and human) [8,20] as key factors for
achieving the sustainable development goals.

The paper adopts the human-centred approach as a precondition to implement cir-
cular regeneration strategy, improving collective memory, and community bonds. This
represents the first step to rebuild the attractiveness of places and to create new flourish
opportunities for the communities by enhancing the potential of local social and human
capital. The research looks at the human-centred approach to test participatory tools for
implementing the circular city model as a “regenerative city” [36,37] at a multidimensional
level, considering at the same time cultural, economic, ecologic and social values.

Starting from the above considerations, the paper proposes the comparison of two
experiments conducted in Ercolano (Italy) and Bronx (NY), chosen as contexts in which
the coexistence of vulnerabilities and conditions of discard occurs at the physical/spatial,
economic, social, and cultural levels. These case studies let the research test specific
participation tools (interviews and questionnaires) according to a bottom-up approach, to
assess both the expressed needs and the expectations about potential positive impacts of
the proposed strategies.

The document is organized into four sections. Section 2 explores from a theoretical
point of view the human-centred approach in the American school and in the European
school, focusing on their origins, the state of the art and the tools. Section 2 has been
structured in this way to represent the state of art of circularity, social and economic
regeneration in vulnerable settlement systems. This literature review links the themes of
co-design and the participatory approach to the collaborative regeneration of the built
environment in order to present the next section. Section 3 introduces the methodological
approach that, starting from the Section 2 consideration of need to define a more human-
centred and inclusive development strategy, proposes a new analyzing strategies and
tools. In order to test what was announced in Section 3, Section 4 presents the two case
studies of Ercolano and the Bronx. In this scenario Section 5 analyses the two case studies
focusing on the implementation of participatory methods and tools identifying general
issues (Section 5.1). It lets us respond with international criteria of sustainable development,
climate strategies, circular economy model and human-centred approach, in order to define
“Human-Centred Evaluation Matrix” (HCEM) and “Human-Centred Indicators (HCI)”
towards a human-centred and circular city (Section 5.2).

2. The Human-Centred Approach: A Literature Review

In the theoretical framework, the human-centred approach shifts from the individual
to the community dimension, determining connections between people, design action and
social innovation. This relational model creates processes of social cohesion and cultural
heritage and landscape regeneration. Adopting the human-centred approach in participa-
tory practices means to give particular attention to the value of trust [38] and cooperation
as an enabler to enhance social cohesion and to stimulate circular relationships, synergies
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and symbioses. It lays the foundations for a design-oriented regeneration of settlement
systems according to a double vision: design-as-practice and design-as-meaning [39]. The
design-as-practice is based on participation and practical involvement in reference to socio-
logical theory applied to collaborations [40,41]. On the other hand, the design-as-meaning
is based on the theory of design linked to the search for shared values for the construction
of a common horizon. The two approaches work in a complementary way to achieve a
regeneration of settlement systems whose transformations affect both the physicality of
the places and the meaning they assume as a result of shared changes. This determines
the development of a network of relationships capable of creating concrete and symbolic
actions in the social construction of circular and sustainable reality [21]. The comparison of
an American and European human-centred vision lets the research build an exhaustive
framework from origin to future directions. In literature it is interesting because it matches
the American vision as a pioneer in the sector of participation and the European one as a
more advanced future vision.

The American vision dates back to the second half of the 20th century linked human
needs and citizen participation with a human-centred approach [42]. This vision has
matured over time to the point of becoming a promoter of inclusive tools aimed at involv-
ing citizens for the construction of shared settlement transformations [43]. The services
required for the settlement transition are a response to the transformative needs of the
community [44] In participatory planning, stakeholders (putative, potential or future) are
invited to collaborate with decision makers in the innovation process both in the analysis,
planning, design and management phases, contributing to the evaluation of the proposed
solutions [45]. Participatory planning evolves as part of the value co-creation process, based
on the stakeholders’ needs, which play a central role in settlement transformations [46-50].
According to the American future perspectives based on the vision of Humanhattan 2050,
the human-centred approach and co-design produce a collective process capable of exerting
a direct impact on social sustainability. It is able to cultivate a sense of belonging and
promote participation and integration between places and people, acting on the concept of
settlement systems identity without altering it [51,52].

The European vision linked to human-centred approaches makes cities and human
settlements inclusive, safe, resilient, and sustainable [9,53,54] to ensure that anticipated
regenerative transitions are socially fair. The latest documents from the European Com-
mission [3,4] describe how the human-centred city is achieved through research and
innovation actions in six fields: “people”, “place”, “prosperity”, “resilience”, “governance”,
and “measuring innovative cities”. The European vision promises the ability to accelerate
the transition to inclusive, resilient, safe, climate-proof and resource-efficient ecosystems in
the opportunity of involving citizens. The European vision thus opens up a reflection on
how to face global urban challenges by assuming a holistic, participatory and inclusive
perspective.

These visions, American and European ones, share the need for the transition to a new
human-centred paradigm and therefore imply a change in the culture of landscape transfor-
mations, which represents the product of human beings as it influences the uses of spaces
by establishing relationships between man and their living environment. The regeneration
practices that move from the aforementioned directives of the human-centred visions
aim to develop the creative capacity of the human being. The latter was involved in the
empowerment of local communities in terms of active citizenship, proactive participation
and capacity for self-organization [17]. These visions push the community to evolve from
“collective thinking” to “collective action” by assuming social equity as a common good
with a shared value. In the human-centred approach, social equity aims to support the dif-
ferent actors of the process in a differentiated way. It bridges the latent disparities in order
to guarantee an equitable final distribution of possibilities and the satisfaction of individual
needs in order to respect collective ones [4]. In this sense, justice and social equity are seen
as essential assets for social, economic, and personal development and as a service for the
community. When society creates the necessary conditions for the individual experience of
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global well-being, it will be possible to live on sustainable processes of interdependence
for the achievement of common goals [3]. This relationship of mutual connection between
cultural heritage and landscape chooses participatory tools of dialogue and inclusion to
create a collective identity aimed at increasing in individuals the sense of responsibility
to safeguard their cultural heritage. It makes the best use of common resources and to
avoid waste [55]. In this perspective, the regeneration of vulnerable cultural heritage and
landscape through a human-centred approach becomes a “productive activity” [8]. It
multiplies values while preserving existing ones and producing “new” ones in multiple
dimensions. The implementation of a human-centred approach in circular regeneration
strategies requires first of all the identification of the “intrinsic value” [22] of the cultural
heritage and landscape, interpreted as a spatial expression of the relationship between man
and landscape. This perspective regenerates the “complex value” of the landscape [21,22],
considering it as a “complex system” [8,56]. In this scenario, the circular economy, under-
stood as the economy of the co-evolution of man [57] and relationships, allows to adopt a
systemic vision, attentive to interdependencies. Human-centred exploits the circular princi-
ple of closing cycles, spoken for the first time by Barry Commoner in “The Closing Circle”
in 1971 [58], to identify an approach that reduces/eliminates waste and underuse, through
activation of closed cycles. Associating circularity with the human-centred vision allows
the research to activate processes of collaboration, cooperation, and symbiosis between
different actors (economic, public, social). The most interesting aspect of this association is
that the aforementioned regeneration processes involve different actors. This generates a
density of interpersonal relationships which affect mutual exchanges, improving the out-
come of transformations. Adopting a circular approach within the human-centred vision
means integrating the multidimensional impacts of social transformations by grasping the
complexity of the values involved in the regeneration processes [31].

Adopting the human-centred vision, urban regeneration strategies require a paradigm
shift in which all economic values coexist and co-evolve with ecological and social values,
thus allowing the implementation of a strategy that is human-centred [30]. The human-
centred development strategy assumes human needs as a relational perspective of “human
flowering” [59]. This means that the new human-centred regeneration strategies must
take into account the physical transformation impacts of space, the social, environmental
and economic level. In this scenario, the centrality of the human being goes beyond
the anthropocentric vision to highlight the relationships, in space and time, between
human beings and nature [17]. This reasoning brings together different processes that
increase performance, being generators of creative energy, new opportunities, and original
complementarities. It gives life to cooperative relationships in which each party receives
and in turn offers in a circuit of reciprocity, that is, of benefits for everyone.

3. Methodology

The proposed methodology presents a double level of innovation. The first is a process
of innovation where local stakeholders are considered in all phases of the experimentation
and their needs are considered simultaneously as the input and output of the circular
methodology. In fact, the confrontation between institutions, expert knowledge and
community allows to identify and analyze expressed and potential needs to be met and for
this reason they represent an input for the identification and analysis of vulnerabilities and
waste conditions to be answered in the elaboration of the regeneration strategy. Similarly,
these needs guide the choice of strategy to be adopted and condition the definition of
outputs in terms of actions to be undertaken and tools to be used for monitoring and
evaluation of their satisfaction.
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The second is a product innovation in that the results of the dialogue between the
various local stakeholders are interpreted by expert knowledge as a starting point for
relating local needs to international directives on circular economy [60], current challenges
of regeneration strategies [61], ecological transition [53], sustainable development [9] and
a human-centred approach [3,4] through the definition of general criteria, from which
to deduce an assessment framework based on the identification of indicators to support
decision-making and to monitor and assess the multidimensional impacts of circular
strategies towards the implementation of a human-centred city.

The research dwells in particular on the heritage and cultural landscape in a state of
degradation, abandonment and disuse present in the two case studies, Ercolano (Italy) and
the Bronx (New York), chosen as contexts in which the coexistence of vulnerabilities and
conditions of discard occurs at the physical/spatial, economic, social and cultural levels.
The perspective adopted is that of the UNESCO Recommendations [56] which, considering
the landscape as a superposition of multiple layers, guides its classification based on the
decomposition into sub-systems.

The methodology is based on the following five steps:

Phase 1. The discretization of the examined complex urban system in sub-systems,
distinguished in environmental subsystem (SEn), social sub-system (SS), economic sub-
system (SE) and cultural sub-system (SC). For the latter, a clarification is needed: the
perspective adopted in this research assumes culture as a crosscutting dimension, which has
influenced, and today orients, the social, environmental and economic dynamics. However,
in both cases the identification of a cultural sub-system implies that the analysis of physical
assets (buildings or spaces) has a cultural value and an evident expression of a determined
culture in a specific time. The discretization is useful to identify waste/vulnerability factors
in each sub-system and, thus, to identify the key issues to be reinterpreted as potential
resources for the development of human-centred regeneration strategies.

Phase 2. Identification of decision makers and stakeholders. Downstream of the
previous discretization phase of the case to be examined, it is possible to identify emerging
and specific issues for each of the sub-systems analyzed. The identification of each issue
allows the identification of related decision-makers, considering their responsibility in
responding and influencing the issue of related sub-system [62].

Phase 3. Implementation of an integrated and participatory approach through en-
gagement tools. Considering the above mentioned complexity, which characterizes the
definition of a landscape, it was necessary to integrate vulnerabilities and waste condi-
tions identified in phase 1 from an experts’ point of view, also with subjective weakness
and threats derived from how people perceive the place where they live. In this per-
spective, the integration of Multi-Stakeholder Engagement Processes (MSEPs) [63] and
Multi-Stakeholder Decision Analysis (M-SDA) [64] was useful both to involve local stake-
holders and decision makers in analyzing the quality of their living environment (and
consequently of their life), engaging them also in the development of appropriate develop-
ment strategies to manage their physical, economic and social environments.

Phase 4. Identification of main critical issues interpreting and reorganizing expressed
needs and perception derived from the engagement phase (phase 3). In this phase, the
main critical issues of each case study were compared in two matrix for the identification
of “Negative Common Contact Points (NCCP)” and, starting from these, of “Positive
Common Contact Points (PCCP)”.

Phase 5. Elaboration of “Human-Centred Indicators Matrix” (HCI) to operationalize
the “circular economy” strategy toward implementing the “human-centered city”. Starting
from a literature review about the use of indicators related to circular economy, regeneration
strategies, ecological transition, sustainable development, and a human-centred approach,
we propose a set of “Human-Centred Indicators”.

All phases of the proposed methodology are interlinked and configure a circular
process, in which stakeholders and decision makers are the core of a social innovation
process and the real driver able to orient the elaboration of regeneration strategies, from
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the knowledge phase, through the planning and design, towards the implementation and
monitoring.
The circular methodology is clarified in Figure 1.

INPUT PHASE 2

4 e Identification of decision makers and
Community participation stakeholders

and engagement

PHASE 1 PHASE 3

The discretization of the Implementation of an
examined complex urban integrated and
system in sub-systems participatory
approach through
Human-Centred engagement tools,
Approach {Interviews for Decision
towards a Makers and
Circular City Questionnaires for
Stakeholders)

PHASE 4

Identification of issues in
order to elaborate and
decode them into a

comparison matrix

Figure 1. Methodological scheme. Source: elaboration of authors.

4. The Participatory Approach for Human-Centred and Circular Regeneration:
The Cases of the Bronx (New York) and Ercolano (Italy)

The choices of the two urban cases fall on the Bronx and on Ercolano as case studies,
in which the human-centred vision is experimented through the implementation of partic-
ipation strategies in urban contexts. These case studies are characterized by duality: on
one hand there are great cultural and environmental resources, with a high unexpressed
potential, and on the other hand there is the presence of cultural, social, environmental and
economic waste that make them a highly vulnerable and fragmented context. The experi-
mentations here conducted the experimentation that will allow to define a methodology
for human-centred and circular regeneration that is transferable and replicable in other
territorial realities affected by the same fragile conditions.

The case study of the Bronx, neighborhoods of New York, was chosen to be a practice
in which urban regeneration takes place through the active involvement of communities.
The stakeholders try to redeem themselves from the social and economic marginalization
of a place exploiting the great local transformative potential. The Bronx represents a bor-
der area or rather the border between a heavily degraded site and the unbridled wealth
of Manhattan. Since 2012, after Hurricane Sandy, the Bronx has taken the opportunity
to protect itself from catastrophic climatic events to intervene on the processes of urban
regeneration and gentrification that afflict the area. The cultural heritage and landscape
of the Bronx, with specific reference to the South Bronx, has historical importance accom-
panied by the high rates of crime, economic deficit and social segregation that make the
neighborhood one of the most active in the field of social participation [65]. All these
changes affect the cultural heritage and landscape regeneration order and bring out their
connoting vulnerabilities. The adoption of a holistic perspective guides the analysis and
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study of perturbative pressures acting on the cultural heritage and landscape. The systemic
structure of perturbative actions impacts on the configuration of the individual component
systems, on the specific dynamics of evolution, on the relationships between these and the
system to which they belong, on the changes of the cultural heritage and landscape [66].

The case study of Ercolano, municipality of the Vesuvian area of the Naples Metropoli-
tan City, in the south of Italy, falling within the buffer zone identified by UNESCO as part
of the World Heritage Site, which also includes the archaeological areas of Pompeii and
Torre Annunziata. The municipalities of the Vesuvian area represent an ambivalent reality:
on the one hand, they are landscapes of great beauty, a social capital with high potential,
and an archaeological site of inestimable value (founded in Roman times and destroyed by
the eruption of Vesuvius in 79 A.D). Following the first excavation campaign in 1709, the
city became one of the most popular destinations on the European Grand Tour and site,
nearby Portici, where the royal family’s and its court residence, were identified for heritage
value as the so-called “Golden Mile”. The main characteristics of Ercolano cultural heritage
and landscape are the quality of natural resources compromised by a strongly stratified
and heterogeneous urban fabric; conditions of physical, economic and social degradation
can be traced back to phenomena of an environmental nature. These pressures are linked to
social and economic dynamics and the ways in which the cultural heritage and landscape
are enjoyed.

Both the cases offer the opportunity of experimenting and testing the human-centred
and circular regeneration strategies in an urban context characterized by concomitant
environmental, social, economic and cultural waste conditions. This aspect allows not only
to operationalize the human-centred approach toward a circular city model, but also to
define a methodological approach that is replicable also in other places characterized by
vulnerabilities and waste conditions.

The action of comparing the two practices derives from the need to systematize
an American best practice with a European one. From the first practice, it is possible
to concretely deduce the systematization of the consolidated participatory principles
of which the American school is the founder and pioneer. From the second practice
it is possible to have feedback on the application of the latest European directives on
the subject of inclusivity attentive to the construction of communities of built heritage
with shared identity. The integration between consolidated American principles and
the acknowledgment of European avant-garde allows to support the elaboration of a
comprehensive methodological process adaptable to other contexts.

Both experiments take place in a fragmented, residual, abandoned and rejected cul-
tural heritage and landscape which, undergoing the negative effects of growth dynamics,
lose their productive and social potential over time. In both cases the cultural heritage
and landscape assumes a condition of waste due to the loss of any form of connection
with the urban context they belong to, determining a consequent fragmented society,
based on individualistic values and on «suspended, neutralized and inverted relational
modalities» [67].

The economic, social, cultural and environmental vulnerabilities shared by both case
studies correspond to an equal link between communities, places and economies [32]. It
has a decisive impact on cultural heritage and landscape regeneration dynamics that can
be activated between processes, people, resources and places [68,69]. The regeneration
strategies that involved both case studies move towards participatory approaches based
on the human-centred vision. They experience an integrated vision, based on the identity
components which constitute the “intrinsic value” of their cultural heritage and landscape
and which represent the permanence in the transition processes [56].

5. Results

The adoption of a holistic perspective guides the knowledge and analysis of waste/
vulnerability factors of examined cultural heritage and landscape. The cultural instance
underlying this approach is the declination of the concept of place according to an inte-
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grated vision [70,71], in which the close links between communities, places and economies
are a defining aspect of local dynamics based on the roots between processes, resources
and places [68].

For this reason, it is fundamental to read the cultural heritage and landscape as “com-
plex systems” [8,56,71] characterized by different subsystems interacting and influencing
each other. From this perspective, the current vulnerability and waste conditions are
interpreted as results of the perturbative pressures and actions which, in the time, have
modified the evolutionary dynamics of one or more subsystems, determining impacts also
in the others. On this basis, waste is not understood specifically in the physical sense but
takes on a broader meaning, including cultural, social and economic aspects.

The analysis of community needs, the knowledge of the dynamics of change, the
recognition of local and universal values of the landscape, the identification of resources
to maintain and regenerate the built environment are the elements that substantiate the
proposed circular methodology. The research experiments the integration between the
systemic approach and the circular economy perspective, to analyze the whole process
that, starting from the analysis of perturbative pressures and related transitional processes,
interpret the consequent current vulnerability and waste conditions as potential resources to
be regenerated, prefiguring regeneration strategies able to guarantee sustainable, equitable
and inclusive development.

5.1. Discretization of Examined Complex Systems in Sub-Systems

The complexity of the interrelations and mutual influences that characterize the land-
scape as a complex system was analyzed through the discretization of its sub-systems
(phase 1 in Figure 1) allowing the analysis of relationships, connections and interdepen-
dencies interacting in them [24,72].

Within a broad framework of perturbative pressures, the research has identified the
catastrophic events and human actions as the main disruptive factors for both cases.

In Ercolano, the analysis of disruptive pressures shows that the prevailing vulnerabili-
ties and waste conditions are to be found in [24]:

e the environmental sub-system (SEn), the progressive abandonment of valuable build-
ings of the 18th century, the predominance of new buildings with no constructive
quality and the drastic reduction of green areas for local agricultural excellence pro-
duction, have progressively led to the loss and illegibility of the historical layout,
compromising their state of maintenance and the quality of life of the inhabitants;

e the social sub-system (SS), in which the high rate of poverty and unemployment
determined by the Second World War has consequently favored the marginalization
of the poorest people and the proliferation of criminality phenomena;

e the cultural sub-system (SC), in which the loss of local know-how related to mate-
rial culture and to specific skills linked to the local production was reflected in the
progressive decay of the built environment, increasing its fragility;

e the economic sub-system (SE), in which the Second World War and the lack of a
subsequent unified regeneration plan has progressively limited the economy only on
touristic aspects, reducing the economy linked to productive activities to a subsistence
economy based on the second-hand market.

e In the Bronx, the analysis of disruptive pressures shows that the prevailing vulnerabil-
ities and waste conditions are to be found in [72]:

e the environmental sub-system (SEn), characterized by the vulnerability of the ecosys-
tem, the resulting environmental risks and the natural catastrophic phenomena that
occur, such as flooding and hurricanes;

e thesocial sub-system (SS), distinguished by the vulnerability expressed by the different
ethnical actors involved and by the relative risk of social exclusion often caused by
the various gentrification phenomena;
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e the cultural sub-system (SC), in which the cultural involution aggravates the physical
fragility of the cultural heritage and landscape, determining vulnerabilities in the built
environment;

e the economic sub-system (SE), in which the stakeholders’ vulnerability derived from
the economic crisis and the stress of economic exclusion, determine a subsistence
economy and generate an impoverishment of the market on both a small and global
scale [72-74].

5.2. Identification of Stakeholders and Decision Makers

Following this first phase, the research has identified the active or potential stakehold-
ers and decision makers (phase 2 in Figure 1) according to their levels of participation,
interest and influence in the regeneration process [39,75]. Based on the categorization of
Corporate Finance Institute [76] six categories of stakeholders were identified (Table 1). The
identification is established considering the stakeholders ability to have decision-making
influence and to carry out regenerative actions in a related sub-system.

Table 1. Identification of stakeholders and decision makers.

Stakeholders

Macro-Categories Stakeholders Categories Sub-System
Tourists/visitors )
Economic
Customers Users .
Environmental

Sports groups
Touristic operators
Archeological site’s employees
Employees Agricultural employees
Company employees
Industrial employees
Industrialists
Developers
Corporate producers Economic
Investors Touristic agencies Cultural
Textile enterprises Environmental
Food enterprises
Research institutions
Suppliers and vendors for touristic
facilities
Foreign textile markets
Agricultural cooperatives
Suppliers and vendors for manufacturing
facilities
Citizens
Ethnic associations
Neighborhood associations Social
Income associations Cultural
Role associations (mothers)
Civil society organization
Local government
Heritage authorities

Economic
Environmental

Suppliers and Vendors Economic

Communities

Governments All

5.3. An Integrated Approach for Multi-Stakeholders Engagement: Interviews and Questionnaires

The integration of MDEPs and M-SDA helped the organization and the integration of
the expressed values in a shared vision, which was used as the critical starting framework
to build a participatory and shared decision-making and planning process. It consists in
the adoption of a hybrid and integrated approach which, through participatory planning
process, favors the awareness raising of all involved people in analyzing their problems
and in searching for appropriate solutions, at the same time developing trust and focusing
their priorities. Starting with the identification of perceived values and expectations of all
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local stakeholders related to the living place, it was able to identify the main critical issue
on which to act through a circular regenerative strategy. The use of this approach helped to
focus on the different purpose for which different survey methods were used for different
categories of stakeholders, making the whole process, from the knowledge phase to the
planning phase, fairer and more inclusive [55].

On the one hand, direct interviews were submitted to the decision makers in order
to investigate the more influent dynamics and pressures that impact on the sub-system in
which they act. On the other hand, questionnaires were submitted to local communities
(single citizens, cultural associations, members of Third Sector, etc.) to investigate the
unexpressed needs and the expectations and the issues considered essential for local
development and for the enhancement of individual wellbeing.

In order to proceed to the discretization of the conditions of waste resulting from the
impact of disturbing pressures, two working tables were organized:

e the first, to activate a dialogue with the community, through the distribution of large-
scale mixed questionnaires. It allowed to transpose the lifestyles of the population
and to grasp their predisposition to participation and interaction with other actors;

e the second, to promote discussion with the institutions, has made it possible to
identify new management models for the wastes identified. The process triggered by
the working tables opens up the possibility of drawing up scenarios for rebalancing
waste that take into account the interconnections between people and places, activities
and territories [77].

In the first one, the community involvement was immediately operationalized through
workshops, focus groups and direct consultation supported by the distribution of large-
scale mixed questionnaires. This active interaction with the population has shown the
perception and expectations about lifestyles conditions, development opportunities, trust
and willingness to collaborate and interact both with institutions and other actors. This
dialogue phase allowed the researchers to propose the stakeholders’ issues as key factors
to support decision making and to orient it on the basis of shared and expressed visions,
needs and requests [78].

In the second one, the confrontation with the institutions took place through inter-
views with representatives of local heritage authorities, delegates of local government
bodies, members of cultural associations and organizations, exponents of Third Sector,
communication and tourist agencies. The interviews were carried out both with decision-
makers already active in the territory and with those who could potentially be integrated
in the elaboration of development and regeneration strategies but who are currently not
yet able to influence the choices. The potential decision makers identified in this phase
were integrated with those identified by expert knowledge in the previous phase, but in
this case, they were derived from testing the respondents’ willingness to collaborate with
other actors involved in the process, thus identifying a network of potential relationships.

The experimentation of this participatory and inclusive approach aims to elaborate
scenarios for rebalancing waste in a circular perspective [45] and to identify new ways
of interaction between stakeholders and decision makers for the definition of regenera-
tion strategies.

The questionnaire submitted to the local stakeholders was organized through a mix
of open format questions and closed format questions, in order to deduce information
about characteristics of the respondent and their perceptions, needs and expectations at
the cultural (from Q3. to Q6.), social (from Q7. to Q13.), economic (from Q14. to Q19.) and
environmental (from Q20. to Q24.) level.

In particular, among the different categories of closed format questions, Likert ques-
tions [79], dichotomous questions (yes or no) and multiple-choice questions were chosen.

The Likert questions were based on 5-point answers (1 = not at all, 2 = a little, 3 = quite
a lot, 4 = very much, 5 = very much) and were chosen to help the assessment on how the
respondents feel towards a certain issue. Indeed, they were used to evaluate how strongly
respondents agree on positive expectations about the future (Q3.1), on issues related to
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confidence in the effectiveness of projects to enhance the local cultural heritage (Q5.), on the
negative influence of foreigners on the community (Q10.), on the level of perceived safety
(Q11.), on trust in collaborative relations between citizens and institutions (Q14.), on active
participation in the political (QQ7.) and social life (QQ16.), on the attention of institutions to
the problems of the area (Q15.) of the district/neighborhood, on their willingness to invest
in improving the quality of life (Q17.), on the level of satisfaction with the quality of the
environment (Q20.) and on the negative (Q22.) or positive (Q23.) environmental impact of
their work.

Dichotomous questions (yes or no) were used to verify the presence of work based
on local traditional skills (Q4.) and the consequent opportunity to find a job in another
district/neighborhood (Q4.1), the opinion about the cultural value of economic activities
(Q6.), the involvement by local authorities in decision-making processes (Q8.), the engage-
ment in activities with a positive impact on community and on the enhancement of local
culture (Q9.), the job stability (Q12.) and a constant income trend (Q18.), the introduction
of innovative elements in entrepreneurships business model (Q19.1), and the necessity to
integrate some functions in the area (Q24.).

Multiple-choice questions were used to find out the factors preventing the develop-
ment of the area (Q3.), the type of degradation present in the area (Q13.), the income range
(Q18.1) and the duration of work (Q19.), the degree of connection between the area and the
context (Q21.) and the type of connections to be improved in the area (Q21.1), the type of
functions and activities to be enhanced (Q2.) and integrated (Q24.1),

Finally, open format questions were used for feedback about the perception of the
homogeneity of recent development strategies (Q1. and Q1.1.), about the sense of identity
summarized in a slogan or a keyword.

The interviews conducted with decision makers were organized on open format ques-
tions as this mode was better suited to their propensity for greater freedom of expression
than the use of a preset scheme. For both questionnaires and interviews, the first set of
questions (Q1.—Q2. and I1.-12.) is indicated as a “theoretical framework” to introduce and
describe the cultural background that justifies and explains the research question [80,81].

Both tables have been structured reporting questions (indicated with letter Q for ques-
tionnaires submitted to stakeholders and I for interviews conducted with decision-makers),
answers given by respondents of Ercolano (AE) and the Bronx (AB), vulnerability and
waste conditions, which are common to both cases and are described as “Negative Com-
mon Contact Points (NCCP)”. Each of them was associated with a letter that corresponds
to their categorization, which can be seen in Figure 2.

In both cases, the sample of respondents consists of 208 citizens, with the following
characteristics:

e In Ercolano, the majority of respondents were aged between 30 and 40 years old (26%),
followed by respondents aged between 20 and 30 years old (23%) and over 50 (23%),
while the respondents aged between 10 and 20 years old represent 16%. Finally, the
minority is represented by respondents aged between 40 and 50 years old. From a
cultural point of view, only 32% of the total sample had a university education as
higher education.

e In the Bronx, the majority of respondents were aged between 30 and 40 years old
(31%), followed by respondents aged between 20 and 30 years old (25%) and over 50
(24%), while the respondents aged between 10 and 20 years old represent 20%. Finally,
the minority is represented by respondents aged between 40 and 50 years old. From
the cultural point of view, only 28% of the total sample had a university education as
higher education.

The following Table 2 is a part of the whole Tables reported in Supplementary Ma-
terials, which shows how questions and answers from the questionnaires and interviews
were organized to deduce the “Negative Common Contact Points (NCCP)”. They have
structured reporting questions (indicated with letter Q for questionnaires submitted to
stakeholders and I for interviews conducted with decision-makers), answers given by
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respondents of Ercolano (AE) and the Bronx (AB), vulnerability and waste conditions,
which are common to both cases and are described as NCCP. Each of them was associated
with a letter that corresponds to their categorization, as can be seen in the Supplementary
Materials.

Table 2. Waste matrix based on vulnerabilities and waste conditions that determine “Negative Common Contact Points
(NCCP)”. Source: elaboration of authors.

CULTURAL SUB-SYSTEM

Q3. In your opinion, are there any factors preventing the development of the Area?

AE3. 73% of respondents said that one of AB3. 71% of respondents said that one of

the main factors that prevent the local the main factors that prevent the local

development is the widespread development is the widespread

degradation at a social, cultural, degradation at a social, cultural, NCCP_D-Destruction of the site’s values
economic and environmental level and economic and environmental level and
46% of them had a ‘not at all’ positive 48% of them had a ‘not at all’ positive

view of the future

view of the future

Q4. Is your work based on local traditional skills? If not, did you have to find a job in another district/neighbourhood?

AE4. 55% state that they have skills that ABL. 72% state that they have skills that
are not based on local knowledge and are not based on local knowledge and

NCCP_E-Import of external know-how
and loss of local skills

work in other districts/neighbourhoods  work in other districts/neighbourhoods

5.4. Comparison Matrix: Definition of Negative and Positive Common Contact Points between
Two Analyzed Case Studies

The data obtained from the analysis of the two case studies are both quantitative
(referred to the construction of the status quo) and qualitative (referred to the stakeholders’
and decision makers’ perceptions, needs and expectations deducted from interviews and
questionnaires).

They are merged into a “waste matrix” to build a framework of common vulnerabil-
ities and waste conditions between the two cases (phase 4 in Figure 1), determining the
identification of “Negative Common Contact Points (NCCP)” on which to act.

The dialogue conducted with the privileged stakeholders and decision makers allowed
the identification of expressed needs, to interpret as a starting point to orient the elaboration
of a regeneration strategy based on local requirements and shared vision.

On one hand, decision makers set as a priority problem the identification and regener-
ation of “urban waste”, represented by the large number of unused buildings and areas in
a state of abandonment and decay. This situation has led to a request from institutions to
develop a reuse strategy on an urban scale. The difficulties that emerged in the transition
from a consultation phase to an implementation phase were related to a lack of allocation
of tasks within the coordination process.

On other hand, the community and local cultural authorities identify the reduction of
“social waste” as a priority problem: high unemployment and crime rates negatively affect
the citizens’ living conditions and the enhancement of an identity and belonging sense. The
progressive estrangement between the community and the local cultural heritage has led to
its progressive exclusion from local development processes. The subsequent community’s
awareness about the importance to participate in the decision-making process, has favored
the collection of information from a large and heterogeneous sample of respondents.

In order to compare the two case studies, the matrix was drawn up by listing the Bronx
and Ercolano vulnerability and waste conditions in the two side columns and highlighting
those common to both in the centre, as represented in Figure 2.

Starting from the identified “Negative Common Contact Points”, a second matrix was
elaborated highlighting circular solutions adopted in the experiments to reduce each of the
waste conditions presented in the first matrix. Indeed, the study of the perturbations of
the state of the system also allows to understand the regenerative capacities of the system
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under examination, through the reading of the capacity to recreate a condition of dynamic
equilibrium different from the previous one following a perturbative phenomenon.

The second matrix was, intended as a “resource matrix” in which, for each NCCP, a
related “Positive Common Contact Points” was identified as regenerative solution able to
transform waste in resources in a circular perspective (Figure 3).

COMMON CONTACT POINTS

BRONX

1. Consumerism policy and
capitalistic economic management
2. Modern anthropocentrism

3. Different strategies for different
sectors and different scales

4. Nature-culture dichotomy

5. Climate change as obstacle to
business dynamics

6. Demolition of pre-existing coastal
structures

7. Enforcement of tech-products

8. Destruction of the site's values

9. Import of external know-how and
loss of local skills

10. Disconnection between the com-
munity and local cultural heritage
11.Landscape as a physical reality
dominate by economic aspects

12. Lack of integrability criteria

13. Top-down approach

14. Exclusion of community needs in
decision making process

15. Lack of defined responsibilities in
decision making process

16. Marginalization and loss of
cultures and local identity

17. Scarse availability to
collaboration into the process

18. Unsafety and unemployment rate
19. Users gentrification

20.Lack of trust in the cooperative
relationship between citizens and
Institutions

21.Lack of cooperative relationship
between State, market and society
22_Loss of industrial river heritage
23.Economic interests as drive of
development

24, Capitalist economy

25. Subsistence economy

26. “Business as usual” dynamics

27.Loss nfgreen space and
g unsatisfaction
| 28. High waste production

| buffer climate change zone

Figure 2. Waste matrix based on vulnerabilities and waste conditions that determine “Negative Common Contact Points”.

Source: elaboration of authors.

Theoretical background

A. Consumerism policy and capitalistic
economic management
B. Modern anthropocentrism

C. Different strategies for different sectors
and different scales

Cultural sub-system

D. Destruction of the site's values

E. Import of external know-how and loss of
local skills

F. Disconnection between the community and
local cultural heritage

G. Landscape as a physical reality dominate
by economic aspects

Social sub-system
H. Top-down approach

1. Exclusion of community needs in decision
making process

J. Lack of defined responsibilities in decision
making process

K. Marginalization and loss of cultures and
local identity

L. Scarse availability to collaboration into the
process

M. Unsafety and unemployment rate

N. Lack of trust in the cooperative
relationship between citizens and Institutions

Economic sub-system
0. Lack of cooperative relationship between
State, market and society

P. Economic interests as drive of development

Q. Capitalist economy

R. Subsistence economy

S. “Business as usual” dynamics
Environmental sub-system

T. Loss of green space and environment

quality unsatisfaction

U. High waste production

V. Exclusion of green areas In regeneration
strategies

W. Pollutant activities

X. Lack of green infrastructure as buffer
climate change zone

ERCOLANO

1. Consumerism policy and
capitalistic economic management

2. Modern anthropocentrism

3. Different strategies for different
sectors and different scales

4. Linear economy approach

5. Cultural heritage as past testimony

6. Unused/abandoned/degraded cultu-
ral heritage

7. Object-based conservation

8. Destruction of the site's values

9. Import of external know-how and
loss of local skills

10. Disconnection between the com-
munity and local cultural heritage
11.Landscape as a physical reality
dominate by economic aspects
12.Lack of a reuse strategy at urban

13. Top-down approach

14. Exclusion of community needs in
decision making process

15._Lack of defined responsibilities in
decision making process

16. Marginalizatlon of different cultu-
res and loss of local cultural identity
17. Scarse availability to collaboration
into the process

18. Unsafety and unemployment rate
19.Users as “consumers”

20. Lack of trust in the cooperative
relationship between citizens and
Institutions

21. Lack of cooperative relationship
between State, market and society
22, Loss of local productive activities
23.Economic interests as drive of
development

24, Capitalist economy

25, Subsistence economy

26. “Business as usual” dynamics

27.Loss of green space and
nment quality unsatisfaction
gh waste production

buffer climate change zone
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COMMON CONTACT POINTS

BRONX

. Humanhattan, Resilience 21,
NYC2020, Agenda 2030, Faro
Convention
2. Human-centred approach
3. Co-evolutive and regenerative
perspective
4. Hybrid regeneration approach
5. Climate change as opportunity

6. Built environment adaption

7. Integration of latest technologies
Into built environment heritage

8. Valorization of heritage site

9. Creation of new skills and enhan-
cement of local ones

10. Recovery of local identity

11. Recognition of “complex value”
of landscape

12. Thresholds of integrability
based on set of indicators

13. Community-led approach
14.Integrated and participatory
approach

15. Community self-organization
capacity

16. Creation of a heritage community
17.Community empowerment
18.New jobs opportunities

19.Users as future "employees”

20. Multi-actor partnerships

21. Implementation of “circular
subsidiarity”

22.Regeneration of industrial coast
settlement

23. Investments in research and
innovation

24, Support of social/cooperative/
collaborative economy

25, Attraction of new activities

26. Innovative business model

29. Minimization of climate impacts :
0. Regeneration of natural capital

| 31. Reduction of ollution :
| 32. Climate adaption an mftgatnn

plans and measures

Theoretical background

A. Humanhattan, Resilience 21, NYC2020,
Agenda 2030, Faro Convention, Historie Urban
Landscape, New Delhi Declaration

B. Human-centred approach

C. Co-evolutive and regenerative perspective

Cultural sub-system

D. Valorization of heritage site

E. Creation of new skills and enhancement of
local ones

F. Recovery of local identity
G. Recognition of “complex value” of
landscape

Social sub-system
H. Community-led approach

I. Integrated and participatory approach
J. Community self-organization capacity

K. Creation of a heritage community
L. Community empowerment
M. New job opportunities

N. Multi-actor partnerships

Economic sub-system

0. Implementation of “circular subsidiarity”

P. Investments in research and innovation

Q. Support of social/cooperative/
collaborative economy

R. Attraction of new activities

S. Innovative business model

Environmental sub-system
. Green space improvement

Minimization of climate impacts
. Regeneration of natural capital
. Reduction of pollution
. Climate adaption and mitigation plans and
measures

ERCOLANO

- Agenda 2030, Historic Urban Land-
scape, Faro Convention, New Delhi De-
(HETELT)]

2. Human-centred approach

3. Co-evolutive and regenerative
perspective

4_ Circular economy approach

5. Cultural heritage as common

6. Adaptive reuse of cultural heritage
in circular economy perspective

7. Integrated conservation approach
8. Yalorization of heritage site

9. Creation of new skills and
enhancement of local ones

10. Recovery of local identity

11. Recognition of "complex value” of
landscape

12, Definition of reuse compatibility
criteria

13. Community-led approach

14. Integrated and participatory
approach

15. Community self-organization
capacity

16. Creation of a heritage community
17. Community empowerment

18. New jobs opportunities

19.Users as “prosumers”

20. Multi-actor partnerships

21. Implementation of “circular
subsidiarity”

22, Regeneration of productive urban
settlement

23. Investments in research and
innovation

24, Support of social/cooperative/

collaborative economy

25. Attraction of new activities

26. Innovative business model

Imization of climate impacts

egeneration of natural capital

imate adaption and mitigation
plans and measures

Figure 3. Resource matrix based on potential regenerative solution identified as “Positive Common Contact Points”. Source:

elaboration of authors.

5.5. Human-Centred Evaluation Matrix (HCEM)

The above analysis has highlighted the importance to define governance models
adapted and aligned to the aims of global priorities and agendas [17], to achieve better
measurement tools to assess the performance of cities in an integrated way [4]. Specifically
included are «active participation of citizens as generators, validators and users of their
own city-level data» [4].
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Starting from these issues, the research proposes a “Human-Centred Evaluation
Matrix (HCEM)”. It has been built on the interconnections among the main institutional
documents on the themes of sustainable development, circular economy, climate challenges
and a human-centred approach.

The first column of the matrix was elaborated starting from the above-identified
potentiality “Positive Common Contact Points”, assuming them as “issues”. The goals are
represented by the SDGs as defined in the United Nations 2030 Agenda.

A first step in the elaboration of the matrix was therefore to define the correspondence
between each SDG and the issues represented by the potentiality “Positive Common
Contact Points” as shown in the following Table 3.

Table 3. Correspondence between Agenda 2030 SDGs and the issues represented by “Positive Common Contact Points”.

Issues Sustainability Frameworks
Positive Common Contact Points Agenda 2030 SDGs
B.,H,IL,]J].,L,O.,Q.,S.,U. SDG 1: No Poverty
B.,H,IL,J.,L,0O.,Q.,S.,U. SDG 2: Zero Hunger
B,C,G.,H,0O,Q,T, U, V., W, X. SDG 3: Good Health and Well-being
B. L, M., 0,P,Q. SDG 4: Quality Education
B,H.,K,I, M, O, Q. SDG 5: Gender Equality
B,H,I,L,P,S, V., W, X SDG 6: Clean Water and Sanitation
B., D, ,L,P,S,V, W, X. SDG 7: Affordable and Clean Energy
B,C,D.,E.,G, ,M.,0O,P,Q,R,S.,U,V, X SDG 8: Decent Work and Economic Growth
D,E,L,M,P,R,S, U, V,X. SDG 9: Industry, Innovation and Infrastructure
B.,C,D.,E,F, H,I,J,L,M.,0O,Q.,S. SDG 10: Reduced Inequality within and among countries
B.C,D.E F,G, H,L]J I‘<A} +M, 0., P,Q,R,S,T,U,V, SDG 11: Sustainable Cities and Communities
C,D,L,M,P,Q,S,U, V., W, X. SDG 12: Responsible Consumption and Production
D., G, H,LL,P,T,U.V,W,X SDG 13: Climate Action
C,G,I,L,U,V, W, X. SDG 14: Life Below Water
C,G. T.,U., V., W, X. SDG 15: Life on Land
B, C. . J.,L,N. O, Q. SDG 16: Peace and Justice Strong Institutions
D,H,L,J, K, M,N,O.,P,Q,S., V,X. SDG 17: Partnerships to achieve the Goal

The second step was aimed at matching and synthetizing interconnected SDGs in a
more inclusive and general Goals.

The third step consisted in defining “Criteria”, which represent the system attributes,
i.e., the different points of view from which goals, and thus, strategies, are to be as-
sessed [82]. For this purpose, the BES-equitable and sustainable wellbeing report [83] was
chosen as the reference source. The report presented the research conducted by ISTAT (Na-
tional Statistical Institute), which takes the multidimensionality of well-being as its starting
point and, through the analysis of a broad set of indicators, describes the set of aspects that
contribute to the quality of life of citizens. The publication is organized into 12 chapters,
corresponding to the dimensions of well-being under observation: “Health”, “Education
and training”, “Work and life-time balance”, “Economic well-being”, “Social relations”,
“Politics and institutions”, “Security”, “Subjective well-being”, “Landscape and cultural
heritage”, “Environment”, “Innovation, research and creativity”, and “Quality of services”.
These dimensions were used as “Criteria” against which to categorize both the previously
defined objectives and the strategies derived from the international documents analyzed.
Thus, they were re-numbered in a different way, with respect to their original numbering.

The fourth step was aimed to identify current strategies that allow to orient the
definition of policies and actions considering the current climate and environmental chal-
lenges [53], the guidelines for the implementation of the circular economy model [60] and
for the adoption of the human-centred approach in cities [3,4,17] and, finally, the main
and recent document on resilient communities [61]. For this reason, the main documents
recently issued at international level were chosen as reference sources:
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e the document “Circular Economy in Cities” by the Ellen MacArthur Foundation [60],
for the aspects related to the implementation of the circular economy model in cities;

e the European Commission’s first paper “Human-Centred City” [3], to understand
how research and action can guide the transition towards more climate neutral, smart,
resilient, healthy, inclusive, prosperous, safe and sustainable cities, adopting a more
holistic and needs-based approach;

e the “European Green Deal” [53], for aspects related to the strategies to be adopted at
the European level to ensure a fair and inclusive transition for a sustainable European
economy and climate and environmental challenges. It represents an integral part
of this Commission’s strategy to implement the United Nations” 2030 Agenda and
the Sustainable Development Goals, and the other recent European priorities [54,84].
In this perspective, the integration of the United Nations’ Sustainable Development
Goals in the new proposed strategies is necessary to give a central role to sustain-
ability and the well-being of citizens in economic policy. It happens to guarantee the
implementation of sustainable development goals in policy making and action at all
levels.

e the “Resilience 21 building a nation of resilient communities” of Biden-Harris Ad-
ministration’s has launched actions to building resilient communities [61]. To lead,
integrate and accelerate are drivers used to face the economic disinvestment or un-
derinvestment, social and political disenfranchisement. They are considered in order
to achieve intergenerational equity and improve social, economic and environmental
determinants to strive for prosperity. As highlighted into “Resilience 21, Building a
nation of resilient communities” it is important to draw on unique grit, and resources
to build the nation’s capacity to bounce forward from climate related shocks, into a
more sustainable and equitable way of life for all communities and small businesses.
Exploiting the Resilience 21 Coalition (formed at the end of 2020 by resilience experts
from across the nation who are practitioners in diverse communities, working on all as-
pects of resilience), the document highlights 10 different actions. These recommended
actions for the first 100 day of the Biden-Harris Administration can be implemented
in resilient communities.

The fifth step was aimed to define “Actions” inferring them from all previous strategies
and considering the operational issues expressed in the Human-Centred City document [3].

The matrix is structured to have a transversal reading that connects all the elements
present on the same row: the issues derived from the case studies to achieve a specific
goal (connected with the Agenda 2030 one) and to respond to certain criteria present
in the BES [84]. They are implementable through the adoption of strategies proposed
about the “reintegration” of the economy into ecology (green color) [53,85,86] adopting a
circular economy approach (light blue color) [60] towards implementing a human-centred
city (orange color) [3,4] for more resilient communities (yellow color). Each strategies’
document is colored, with arbitrary color, in order to let the reader easily matches different
actions with the previous criteria and goals as described in Table 4 [61].
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Table 4. Human-Centred Evaluation Matrix (HCEM). Source: elaboration of authors.

Sustainability Goals Criteria Strategies
Frameworks
Resilience 21
European Circular Human- Building a
Agenda 2030 Author’s P g g Nation
. BES Green Deal Economy in Centred City o1
SDGs Elaboration o of Resilient
[53] Cities [60] [3] o
Communities
[61]
$1.1.1 Develop health-resilience plans
1.1 Health $1.1.2 Circularity
§1.2.1 Develop economic-resilience plans
$1.2.2 Innovative cities, creativity, culture, skills and the unequal
distribution of opportunities
§1.2.3 Creating an inclusive city
$1.2.4 Mobilising industry for a clean and circular economy
$1.2.5 Operating and maintaining buildings for maximum regenerative
performance
$1.2.6 Operating and maintaining urban mobility assets for effective
) performance
S?G L: tNO §$1.2.7 Operating and maintaining products in a way that prolongs use
overty $1.2.8 Increase scale and the diversity of debt/equity/credit products for
SDG 2: Zero - . -
resilience projects for local and state communities. Double down on
Hunger : e : TE .
increased specialized revolving loan funds for resilience and adaptation
SDG 3: Good o o : .
Health and in different public and infrastructure sectors
€a z.m 1. Protect and $1.2.9 Direct agencies to identify opportunities to work with local leaders
Well-being ; . . .
SDG 5 Gend safeguard the and community organizations to plan for locally designed and advised
- ender fundamental migration and community fortification efforts, while promoting and
Equality ) ] 7 -
right of human protecting the agency of low and moderate-income families so that they
SDG 8 Decent 1, i ke fair, just, and livelihood-enhancing decisions about thei
Work and eings ensuring may make fair, just, and livelihood-enhancing decisions about their
or ) a fair, equitable futures
Economic . 1.2 Work and . . . . . . .
and sustainable e §1.2.10 Reverse the Trump Administration policy on ignoring climate
Growth s life-time . . . . . .
transition impacts in NEPA reviews and update decision-making frameworks for
SDG 10: balance and . 1 . .
towards . approving federally funded building and infrastructure projects;
Reduced Economic " B " - g
. Human- . evaluating design alternatives for federal buildings, infrastructure, and
Inequality well-being i ) : -
o Centred programs; and allocating federal program funding. Specify when and
within and Gi . . . : ]
ity how to: use longterm, triple-bottom-line cost-benefit analyses; use
among lifecycle cost assessments; identify stakeholder interests; understand
Csolljlrcl;tl;is social equity impacts; assess non-monetary benefits; assess negative
Sustai b'l externalities; and consider criticality, dependencies, permanence, and
(‘ljl.stlama de risks. The framework should leverage tools such as the enhanced U.S.
1ues ar} . Climate Resilience Toolkit and its underlying National Hazard Index,
Communities

FEMA'’s National Risk Index, and EPA’s EJ Screen tool described in
recommendation 10
§1.2.11 Promote financial investment into vulnerable low- and
moderate-income communities by partnering with the Federal Reserve to
train a network of CDFIs, lenders and investors on how to invest in and
screen investments to secure and safeguard communities prioritized by
CRA goals and objectives
$1.2.12 Secure workers’ right to organize a union and ensure all federally
funded construction and infrastructure projects meet the highest labor
standards and support the creation of good-paying, life sustaining jobs,
prioritizing frontline and transitioning communities
$1.2.13 Develop a multi-pronged resilience approach to be directed
through the US Treasury CDFI Fund, which fundamentally changes the
market approach to resilience adoption in the broader community
development finance and impact investing arena
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1.3 Social
relations

1.4 Politics and
institutions

$1.2.14 Direct the Office of Management and Budget (OMB) to coordinate
on information materials needed to apply to multiple grant and subsidy
programs to ease administrative burden on applicants and grantees
$1.2.15 Establish a National Green Bank—a nonprofit organization tasked
with providing subsidy, grants, and loans, to support a wide range of
multi-benefit projects aimed to improve environmental sustainability,
disaster preparedness, climate adaptation, public health, and social equity.
Ensure that the National Green Bank does not limit its scope to
energy-efficiency projects in high-income areas but prioritizes the needs
of vulnerable communities and provides offerings for projects that are
often overlooked
$1.3.1 Make cities inclusive for all, overcoming cultural diversity,
building community and social bonding and avoiding fragmentation and
inequalities
$1.3.2 Making products with techniques that are digitally enabled and
increasingly local
$1.4.1 Define urban governance based on citizen engagement
$1.4.2 Urban innovation systems, institutions and economic governance
$1.4.3 Increase in investments and financing for risk protection plan and
measures
$1.4.4 Increase in investments and financing to ensure access to quality
essential health-care services
$1.4.5 Integration of users well-being needs in urban planning policies
$1.4.6 Pursuing green finance and investment and ensuring a just
transition
$1.4.7 Greening national budgets and sending the right price signals
$1.4.8 Utilize resident-informed policymaking,
human/community-centred design methods to build consensus around
the values and priorities that will guide federal involvement and
investment in addressing climate and social justice
$1.4.9 Establish minimum resilience design standards for federally
supported buildings and infrastructure to incorporate resilience to flood,
wildfire, and extreme winds. Without such requirements, the resilience of
federal investments in communities will rely on local requirements,
which can vary widely. Minimum design, construction, and operation
requirements will increase health and safety for people, assure taxpayer
dollars are used cost effectively and reduce the need for federal
reinvestment post-disaster
$1.4.10 Fully implement HUD's stalled policies requiring the
consideration of resilience, sustainability, social and climate justice, and
fair housing in the CDBG Consolidated Planning processes
$1.4.11 Establish an Office of “P4” Public Private People Partnerships to
promote and enhance opportunities for private investment in projects to
advance carbon mitigation, community resilience, and sustainability,
including opportunities to blend public funds and private capital
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SDG 4: Quality

Education

2. Improving
the education
and training
sector
promoting
sustainable
development
and culture’s
contribution

1.5 Subjective
well-being

1.6 Landscape
and cultural
heritage and

Security

1.7 Quality of
services

2.1 Education
and training

$1.5.1 Develop social resilience plans

§1.6.1 Develop cultural and natural heritage resilience plans
§1.6.2 Planning for a better built environment
$1.6.3 Building and renovating in an energy and resource efficient way
$1.6.4 Planning for compact, connected cities
$1.6.5 Designing buildings for adaptable use, durability, and positive
impact
§1.6.6 Accessing and using residential and commercial space differently
$1.6.7 Accessing shared and user-centric urban mobility solutions
effectively
$1.6.8 Operating and maintaining buildings for maximum regenerative
performance
$1.7.1 Fostering good living conditions and accessible services
§1.7.2 Accessing consumer products through better means
$1.7.3 Accessing shared and user-centric urban mobility solutions
effectively
$1.7.4 Planning effective transport of people, products, and materials
$1.7.5 Identify and provide technical and funding support to receiving
communities to help them prepare for significant population and
demographic changes, to ensure housing stock, infrastructure, and
community services are in place in addition to support networks and
services.
§2.1.1 Develop knowledge, skills and attitudes on climate change and
sustainable development
$2.1.2 Pro-active re-skilling and upskilling of education and training
sector
$2.1.3 Encourage networks of teacher-training programmes to facilitate
knowledge exchange
§2.1.4 Establish stronger links between structural funds and the new
financial instruments to make school buildings and operations more
sustainable
$2.1.5 Enhance employability through new skills
$2.1.6 Tailor learning strategies toward the needs of different populations
$2.1.7 Bridge educational and income gaps between places and citizens
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$3.1.1 Develop adaptation and mitigation plans and measures
$3.1.2 Develop resources (energy, water, food) resilience plans
$3.1.3 Circularity
$3.1.4 Decarbonisation and the target of limiting global warming to 1.5 °C
S3.1.5 Preserving and restoring ecosystems and biodiversity
§3.1.6 Building and renovating in an energy and resource efficient way
$3.1.7 Supplying clean, affordable and secure energy
$3.1.8 From ‘Farm to Fork”: designing a fair, healthy and
environmentally-friendly food system
$3.1.9 A zero pollution ambition for a toxic-free environment
$3.1.10 Increasing the EU’s climate ambition for 2030 and 2050
$3.1.11 Planning for compact, connected cities
SDG 6: Clean 3. Support and $3.1.12 Planning effective transport of people, products, and materials
Watfer a.nd accelerate the $3.1.13 Planning for product innovation and circular material flows
Sanitation climate neutral $3.1.14 Designing buildings for adaptable use, durability, and positive
SDG 7: transition, to impact
Affordable and preserve and $3.1.15 Designing mobility assets for components and material
Clean Energy restore recirculation
SDG 1.2: ecosystems and $3.1.16 Designing for reuse and circulation of products and materials
Responsﬂ)}e biodiversity . 31 $3.1.17 Making buildings with new techniques that eliminate waste and
Consumption and to protect Environment support material cvcl
) pport material cycles
and Production . peqlth and $3.1.18 Making mobility systems and assets using new construction and
) SDG 13:, well-being of manufacturing
Climate ACiElOII citizens from $3.1.19 Making products with techniques that are digitally enabled and
SDG 14: Life environment- increasingly local
Below Water related risks $3.1.20 Operating and maintaining buildings for maximum regenerative
SDG 15: Life on and impacts performance
Land §3.1.21 Operating and maintaining urban mobility assets for effective
performance

$3.1.22 Operating and maintaining products in a way that prolongs use
$3.1.23 Increase organizational and funding support for the research and
development of: Resilient housing, including identifying temporary to
permanent housing solutions for post-disaster recovery and affordable
modular and multifamily housing solutions. Preventative and adaptive
treatments and treatment methods to mitigate emerging health problems
born from changing climate conditions. Sustainable and resilient farming
practices that help sequester carbon and increase productive and
resilience.

Resilient water infrastructure and assuring future water supplies.
Sustainable and resilient power grid. Energy efficiency, storage, and
passive habitability strategies to reduce energy consumption and enable
sheltering in place during power interruptions. Innovative building
materials, design, and landscape planning to mitigate urban and extreme
heat
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$3.1.24 Update and expand the “Guiding Principles for Federal
Leadership in High Performance and Sustainable Buildings (Guiding
Principles)” MOU to include all federal agencies and cover all federal
government occupied buildings including owned and leased facilities.
All federal buildings should be required to meet or exceed the latest
model building codes (ICC 2021) as well as energy codes, and except
where proven infeasible or cost-ineffective over the lifecycle, all new
buildings should be required to be zero carbon. The Guiding Principles
should include requirements that go beyond minimum (ICC 2021)
standards to achieve greater energy efficiency, functional recovery and
immediate occupancy, and fortification and adaptability based on specific
climate and human-caused threats
$3.1.25 Instruct the task force to identify the geographic areas that are
planning for or are at risk of displacement. Characterize the impacted
demographics, property values, land ownership and other factors,
especially those affecting indigenous communities, environmentally
degraded or vulnerable communities and highest threat locations
$3.1.26 Convert and expand the Weatherization Assistance Program
(WAP) into a comprehensive, multi-benefit building retrofit program that
prioritizes all low- and moderate-income households including single
family and multifamily. Through a multi-agency partnership between
DOE, HUD, FEMA, USDA, EPA, and HHS, combine the WAP and the
Low-Income Home Energy Assistance Program (LIHEAP) into a
significantly expanded multi-benefit building retrofit program aimed at
low- and moderate-income homeowners, small multifamily housing
providers, affordable housing providers, and small businesses. Expand
the program offerings to permit a wide range of home and building
improvement measures that promote housing affordability,
environmental sustainability, resilience, preparedness, public health, and
social equity
$3.1.27 Align the GSA’s Facilities Standards for the Public Buildings
Service with the above recommendations to include multihazard
adaptation and mitigation design, construction, and operation standards
$3.1.28 Establish minimum resilience design standards for federally
supported buildings and infrastructure to incorporate resilience to flood,
wildfire, and extreme winds. Without such requirements, the resilience of
federal investments in communities will rely on local requirements,
which can vary widely. Minimum design, construction, and operation
requirements will increase the health and safety for people, assure
taxpayer dollars are used cost effectively and reduce the need for federal
reinvestment post-disaster
$3.1.29 Work with Congress to ensure that economic stimulus and
recovery legislation delivers incentives, technical assistance, and funding
to states, local governments, tribes, and territories, and attracts private
investment, to rebuild local and regional economies around investments
in clean and renewable energy, advanced technologies, resilient housing
and infrastructure, and sustainable agricultural and natural resource
practices
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3.2 Quality of
services

3.3 Politics and
institutions

$3.2.1 Resilience to deal with climate change
$3.2.2 Advance resilience understanding
§3.2.3 Strengthen institutional capacity for resilience
§3.2.4 Accelerating the shift to sustainable and smart mobility
$3.2.5 Planning effective transport of people, products, and materials
§3.2.6 Accessing and using residential and commercial space differently
$3.2.7 Accessing shared and user-centric urban mobility solutions
effectively
$3.2.8 Accessing consumer products through better means
$3.2.9 Rescind E.O. 13,807 that revoked E.O. 13,690 “Establishing a
Federal Flood Risk Management Standard and a Process for Further
Soliciting and Considering Stakeholder Input,” and direct agencies to
update their rules and procedures to implement updated flood standards
$3.3.1 Time to Act-Together: A European Climate Pact
$3.3.2 Greening national budgets and sending the right price signals
§3.3.3 Designing a set of deeply transformative policies
$3.3.4 Pursuing green finance and investment and ensuring a just
transition
$3.3.5 Utilize resident-informed policymaking,
human/community-centred design methods to build consensus around
the values and priorities that will guide federal involvement and
investment in addressing climate and social justice
$3.3.6 Establish a National Frontline Communities Advisory Council with
representatives from diverse landscapes including Tribal and Indigenous,
environmental justice, and rural communities that face existential climate
threats to advise on changes needed to federal programs and practices to
prioritize investments that will drive just and resilient outcomes
$3.3.7 Establish an Emerging Threats Task Force with leaders from FEMA,
HUD, DHS, HHS, USDA, DOT, and DOE, EPA, USACE, and other
relevant departments/agencies to conduct research and ensure the
readiness of critical infrastructure (e.g., power, transit, food, water, health,
telecommunications) for sudden shocks stemming from multiple types of
emerging threats (e.g., climate change, civil unrest, cyber-attacks,
antibiotic resistance, pandemics, recessions
$3.3.8 Consider the federal stockpile of food, water, seeds, fuel, PPE,
durable medical equipment, antibiotics, and similar items—particularly
considering the increase in manufacturing of these items abroad. Ensure
all states and territories have appropriate redundancies in place and
adequate stockpiles as well as operations and maintenance procedures to
keep stockpile current and operational
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$3.3.9 Expand and regularly update the U.S. Climate Resilience Toolkit to
include an official, investment-grade, fully comprehensive,
forward-looking set of GIS dashboards and tabular datasets that provide
national- to site-level detail on a full range of natural hazards and the
impacted demographics and physical assets. Integrate NOAA'’s Climate
Explorer maps, Drought.gov (accessed on 12 May 2021), FEMA'’s National
Risk Index, EPA’s EJ Screen tool, and DOE’s Renewable Energy Maps.
Enable users to add layers and conduct analyses related to their
jurisdictions, constituencies, and properties as well as incorporate data for
use in other tools freely without need for legal approval. Federal agencies,
local governments, non profits, corporations, academics, and consumers
can then use these tools to support research, policymaking, investing, and
other decisions
$3.3.10 Direct all federal agencies to update their 2014 Climate
Adaptation Plans and utilize the enhanced U.S. Climate Resilience Toolkit
and other sources to assess the vulnerability of their constituents and
assets and assess how natural hazards will affect their mission and critical
paths. Direct federal agencies to adjust their programs, policies, and
investments as appropriate, and with the values of long-term
cost-effectiveness, environmental sustainability, and social equity in mind
$3.3.11 Expand National Earthquake Hazards Reduction Program
(NEHRP) and the National Windstorm Impact Reduction Program
(NWIRP) and establish well-funded interagency programs that are tasked
with enabling knowledge development and technology transfer in other
natural hazard areas critical to the nation, such as fire
$3.3.12 Increase FEMA emphasis on employing adaptation, mitigation,
and green infrastructure as part of all hazard mitigation funding,
temporary repairs following disasters, planning and technical assistance
$3.3.13 Across agencies, environmental reviews for federally funded
projects should include consideration of a development’s immediate
impact on the natural environment, human health, and social equity; its
longterm cost-benefits; and its long-term contribution and vulnerability
to the increasing natural hazards presented by climate change. All
applicable federal agencies should update their environmental review
policies to reflect this and, if necessary, NEPA should be updated to
support this practice. Make every effort to ensure transparency,
consistency, and efficiency in environmental reviews despite these
expanded considerations. Consider rolling out changes as part of a
cross-government alignment of environmental review protocols; a launch
of a single, user-friendly, federal environmental review portal; a launch of
a newly updated Environmental Justice Screening (E]J Screen) tool; and
the expansion of the National Risk Index, which would be used when
preparing and conducting the reviews
$3.3.14 Establish a price on carbon to slow climate change and accrue the
funds necessary to address the damages caused by climate change
$3.3.15 Appoint a Federal Chief Resilience Officer (FCRO) in the newly
formed White House Office of Domestic Climate Policy that reports to the
National Climate Advisor. The FCRO should be resourced and
responsible for driving resilience policy and practice across federal
government operations and convening Agency Chief Resilience Officers
to improve coordination and policy implementation
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$3.3.16 Deliver sustained and skilled technical assistance and launch a
national “Resilience Help Desk” to support community mitigation,
adaptation, and preparedness for extreme weather and other climate
impacts. Centralized resources should be available to help applicants
navigate the range of federal programs, including FEMA'’s Building
Resilient Infrastructure and Communities Program and HUD’s CDBG-DR
and CDBG-MIT programs
$4.1.1 Develop infrastructure-resilience plans
$4.1.2 Develop innovative financial mechanisms
$4.1.3 Research innovative and smart materials and technologies
4. Support and $4.1.4 Cyber resilience
accelerate the $4.1.5 Mobilising research and fostering innovation
SDG 9: EU’s industry 4.1 Innovation, $4.1.6 Accelerating the shift to sustainable and smart mobility
Indust ’ transition to a research and $4.1.7 A zero pollution ambition for a toxic-free environment
ndustry, sustainable creativity $4.1.8 Planning for compact, connected cities
Innovation and . : . : ;
Infrastruct model of $4.1.9 Planning for product innovation and circular material flows
nirastructure inclusive $4.1.10 Designing buildings for adaptable use, durability, and positive
growth through impact
innovation $4.1.11 Designing mobility assets for components and material
recirculation
$4.1.12 Designing for reuse and circulation of products and materials
$4.1.13 Making products with techniques that are digitally enabled and
increasingly local
4.2 Politics and $4.2.1 Mobilising industry for a clean and circular economy
institutions $4.2.2 Pursuing green finance and investment and ensuring a just
transition
$5.1.1 Globally connected cities
§5.1.2 Fair, equitable and sustainable public policies
$5.1.3 Governing the cities of the future
$5.1.4 Data collection and quali-quanti integration
S5.1.5 Modelling, benchmarking and evaluating
$5.1.6 Education, training and culture of measurement and evaluation for
5. Support and it
SDG 16: Peace favour : anzens et
e . . $5.1.7 Mainstreaming sustainability in all EU policies
and Justice international g : g g c
. $5.1.8 Pursuing green finance and investment and ensuring a just
Strong cooperation transition
Institutions and partnership 5.1 Politics and o ,
. A S5.1.9 A green oath: ‘do no harm
SDG 17: policy to institutions

Partnerships to
achieve the
Goal

achieve a fair,

equitable and
sustainable
transition

$5.1.10 The EU as a Global Leader
$5.1.11 Mobilising research and fostering innovation
$5.1.12 Utilize resident-informed policymaking,
human/community-centred design methods to build consensus around
the values and priorities that will guide federal involvement and
investment in addressing climate and social justice

$5.1.13 Establish subcommittees of the Task Force to review how the
nation can better promote regional coordination to advance resilience at
the regional level and support under-capacity communities. Consider a

new initiative to foster regional collaboration across municipal
governments, modeled after the Superstorm Sandy Task Force and the
Federal Interagency Climate Adaptation Task Force, to make
recommendations within the first 100 days of the administration and
monitor and measure progress over the course of the administration
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$5.1.14 Reinforce the right of Free, Prior, and Informed Consent for

Native, Tribal, and Indigenous communities (Native American, Alaskan
Native and Native Hawaiian) in all review and consideration of existing

or potential threats, reinforcing sovereignty and self-determination
$5.1.15 Ensure that all potentially affected stakeholders, especially
frontline and environmental justice communities, are involved in the
siting, design, and development of federally funded projects
$5.1.16 The FCRO will lead and coordinate an interagency task force,

which will be responsible for developing a National Strategic Resilience

Work Plan that will set achievable goals and drive successful outcomes

S5.1.17 Establish a National Resilience Task Force to inform the National

Strategic Resilience Work Plan and ensure its deployment and success.
This Task Force should include practitioners from multiple sectors

(private, public, civic) working to build community resilience in land use,

economic activity, housing, infrastructure, and education
$5.1.18 Develop a dashboard of state resilience, mitigation, and

adaptation programs to be modeled on the DSIRE Database so that state

and local governments can access up-to-date information on programs
resilience efforts
$5.1.19 Appoint Agency Chief Resilience Officers that are tasked and
resourced to drive agency level actions, oversee a team of professionals

focused on mitigation, adaptation, equity, and resilience, and coordinate

with the FCRO as part of an overarching structure
$5.1.20 Establish an Office of “P4” Public Private People Partnerships to

promote and enhance opportunities for private investment in projects to

advance carbon mitigation, community resilience, and sustainability,
including opportunities to blend public funds and private capital
$5.1.21 Develop a robust, multi-sector, multidisciplinary partnership to

develop and deploy actionable, authoritative, planning-scale climate risk

data, models, and information

The final and last step of the elaborated HCEM is the identification of 68 “Human-

Centred Indicators (HCI)” (Table 5) useful in defining direct strategies (ex-ante phase),
in monitoring progress (ongoing phase) and evaluating effects (ex-post phase) of the
human-centred and circular city strategy implementation.

For each indicator identified, a source was attributed, which represents the reference

document from which the content of the indicators is inspired. In this way, the matrix is
presented both as a knowledge tool, highlighting a literature review of existing indicators
on the subject, and as a proposal that brings together the major research issues to which
there is an urgent need to respond.

Table 5. Human-Centred Indicators (HCI). Source: elaboration of authors.

Indicators

Measure Sources

S§3.3.7
S4.14

HCI 1 Adoption of climate change, civil unrest, cyber-attacks,
antibiotic resistance, pandemics, recessions reduction strategies
HCI 2 Persons affected by climate change, civil unrest, % (n. person affected/total
cyber-attacks, antibiotic resistance, pandemics, recessions disaster population)

Qualitative (yes/no) [4,61]

[9,61]
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Indicators Measure Sources
$5.1.17 HCI 3 Ecological and sustainable land use regeneration lan d/;s(;?nnt)?if)ziiir:)erfe?;ei nd) [9,61]
S1.4.4 HCI 4 Adoption of new business modgls to promote health Qualitative (yes/no) [4]
equipment as a service
ziiig HCI 5 Design optimisation of health equipment for reusability Qualitative (yes/no) [4]
S;igg HCI 6 Studies on interconnections between urban change processes Qualitative (yes/no) [4]
and health outcomes
$3.3.13
S1.2.2 HCI 7 Apprenticeships/trainees in lqcal traditional skills related to N./year
cultural heritage 9]
Z;ii HCI 8 Apprenticeships/ trainegs in new skills related to cultural N./year
S215 heritage
$2.1.2 HCI 9 Sustainable development in local educational policies Qualitative (yes/no)
HCI 10 Perception of gende.r equality in cglt.ural, economic, social Qualitative (1-5) [87]
and environmental policies
HCI 11 Subsidies, grants, and loans for environmental
$1.2.15 sustainability, disaster preparedness, climate adaptation, public €/year [1]
health, and social equity
S1.6.3 HCI 12 Development and piloting of new strategies to adapt
S3:1:7 buildings and infrastructures to sustainable and efficient energy Qualitative (yes/no) [4]
sources
S$3.1.13 HCI 13 Design of new materials Qualitative (yes/no) [4]
% (n. of retrofitted
53.1.6 HCI 14 Retrofitting of existing buildings buildings/ tota.l buildings in [4]
S3.1.14 the city)
S3.1.17 % (n. of non-residential
$3.1.20 buildings with energy-smart
materials/total buildings in
the city)
HCI 15 Energy labelling of buildings Q“/al(l;atg‘i;g:ﬁg go) [4]
buildings/total buildings in
the city)
HCI 16 Integration of compact adaptive space design in urban Qualitative (yes/no) [4]
$3.1.11 strategies N. of practices in the city [4]
$1.2.6 HCI 17 Development and piloting of new strategies for low-carbon
S$3.1.15 and sustainable sources of energy and to promote the use of electric Qualitative (yes/no) [4]
$3.1.18 mobility
HCI 18 Creation of good-paying and circular jobs N./year [1,88]
S1.2.12 HCI 19 People’s perception of employment situation and -
AR Qualitative (1-5) [1,89]
gentrification hazard
S1.2.2 HCI 20 Public value returns from resources invested in new urban % (net profit/and cost of [4]
- initiatives investment)
$1.3.2 HCI 21 Access to broadband lines/ICT infrastructures and services % (n. of people which have [4]
access/total of local people)
$1.4.11 HCI 22 Adoption of Public-Private-People financial mechanisms Qualitative (yes/no) [4]
S5.1.11 HCI 23 Expenditure for research and development iiﬁgi‘;ﬁiﬁ:}igﬁ:ﬁf grlr)\;r)lt [9]
HCI 24 Adoption of public measures to foster inclusion,
S1.3.1 employment opportunities and integration in multicultural and Qualitative (yes/no) [4]
diverse cities.
S1.2.11 HCI 25 Direct investments for vulnerable minority communities €/year [9]
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HCI 26 Percentage of cultural attractions that are accessible to o (ac.cesable cultural
. R attractions/total cultural [90]
people with disabilities X
attractions)
HCI 27 Adoption of policy-impact evaluation framework Qualitative (yes/no) [4]
HCI 28 Social Return on Investment policies (SROI) and Social Index (project economic
Impact Evaluation (VIS) on Consolidated Planning Resilience, outcome/ project economic [1,91]
$1.3.1 sustainability, social and climate justice processes (CDBG). input)
HCI 29 Organization of virtual and physical inter-cultural Qualitative (yes/no)
A [4]
initiatives N./year
HCI 30 Creation of multicultural spaces Qualitative (yes/no) [4]
P % (n. of multicultural
spaces/total population)
HCI 31 Use of digital tools to create community life Qualitative (yes/no) [4]
HCI 32 Building Participatory and inclusive Communities Qualitative (yes/no) [1,92]
empowerment Program
% (n. of foreigners
HCI 33 Foreigners participating in local community activities participating/total
participants)
HCI 34 Perceptions of different c?t.hmc communities in local Qualitative (1-5) [4]
communities
$3.2.9 HCI 35 Elabpra’uon of risk charts of sustainable he.rltage Qualitative (yes,/no) [1,9]
$3.3.9 regeneration process and natural resource practices
" HCI 36 Adoption and implementation of local disaster risk Qualitative (yes/no) [4]
reduction strategies (i.e., National Risk Index, ecc.) Y
% (Adaptively reused cultural
S1.6.5 HCI 37 Adaptive reuse of cultural assets assets/abandoned cultural [93]
assets)
HCI 38 Implement new funding models for sustainable urban
services, development and innovation policies and affordable
S$1.7.5 housing with special reference to public-private partnerships, Qualitative (yes/no) [4]
crowdfunding, new finance technologies, alternative models of
ownership (including for housing) and the use of green bonds
% (Number of cultural assets
S1.3.1 HCI 39 Identification of cultural assets as “urban commons” 1dent1£1ed as “urban [94,95]
commons” /total of cultural
assets)
% (annual expenditure on
HCI 40 Annual expenditure on conservation, preservation and conservation, preservation
$3.1.29 . [89]
reuse of cultural heritage and reuse/total annual
expenditure)
o,
HCI 41 Discrimination actions rate ‘o (number of Of.f enses/total [1,9]
S$1.3.1 population)
HCI 42 Safety, security and safeguard communities prioritized rate Qualitative (1-5) [89]
S1.7.5 HCI 43 Facilities Standards for the Public Satisfaction Service Qualitative (1-5) [1,96]
$3.3.12 HCI 44 Investment in green 1nf?astructure climate mitigation €/year [1]
funding
HCI 45 Direct participation of civil society in urban planning and o Qualitative (}.]e.s /no? ]
%o (member of civil society
management .
involved/total people
S1.3.1 ¢
involved)
% (n. of agreement for
collaboration among local [95]

stakeholders/total
population)
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Table 5. Cont.

Indicators Measure Sources
HCI 46 Involvement of multiple local stakeholders in knowledge N. of local stakeholders [4]
co-production and in decision-making involved by category
HCI 47 Circular Subsidiarity for Local governments €/year [91]
HCI 48 Regulation for co-management of urban commons Qualitative (yes/no)
S1.4.2 HCI 49 Adoptlog of framework and regu'latory policies to support Qualitative (yes/no) [4]
innovation in all economic sectors
S1.31 HCI 50 Adoption of sharing economy, selfjd.nvmg cars and digital Qualitative (yes/no) [4]
platforms in urban policies
HCI 51 Measure to support entrepreneurship in areas of special
§$5.1.11 interest or need facilitating access to credit for innovation and Qualitative (yes/no) [4]
start-ups
HCI 52 Adoption of policies to promote urban commons in -
54.18 low-trust, low-social-capital, often low-income cities Qualitative (yes/no) [4]
S5.1.6 HCI 53 Education, training and culture of citizens in Qualitative (yes/no) [4]
self-assessment measurement
$1.2.10 HCI 54 Elabmjatlon of .quantltétlve-quahtatlve frameworks to Qualitative (yes/no) [4]
assess city-level innovative capacity and progress
S§1.3.1 HCI 55 Evaluation of community building C-index [91]
S21.1 HCI 56 People information and awareness about sustainable Qualitative (1-5) [9]
development
Sii; HCI 57 Sustainable development in local educational policies Qualitative (yes/no) [9]
. . . % (strategies
$1.2.10 HCI 58 Local cl.lmate change .strategles .that consider thg rolg Qf culture-related /total adopted [97]
cultural aspects in the promotion of environmental sustainability .
strategies)
HCI 59 Assessment and mapping of social vulnerability to -
S3.2.1 climate-related events Qualitative (yes/no) [61]
N. of different tri
HCI 60 Development of a common social and multi-actor platform o crerent connes (53]
S3.14 ] lici d initiati 4 bonisati participating in platform
NE to support relevant policies an initiatives on decarbonisation % (n. of countries
15sues participating/total countries)
Qualitative (yes/no)
HCI 61 Sharing uses of urban land Qualitative (yes/no) 9]
S35 % (sqm shared urban
s land/total sqm of urban land)
HCI 62 Protected areas with terrestrial and freshwater
biodiversityandimplementation of land zoning practices in the % (sites protected/total sites) [98]
attraction sites
HCI 63 Local enterprises actively supporting protection, /0. (epterp.nses supporting
. ol . biodiversity/total of local [99]
conservation and management of local biodiversity and landscapes )
enterprises)
HCI 64 Development of new and effective methods to critically
S1.3.1 analyse redistribution and allocation criteria to avoid rising Qualitative (yes/no) [4]
inequalities among citizens
HCI 65 Environmental Justice Screening (EJ Screen) tool Qualitative (yes/no) [1]
Qualitative (yes/no)
S1.4.11 HCI 66 Multi-stakeholders partnership (Agenda 2030) N. of different categories of [9]
$3.1.26 stakeholders involved
$5.1.20 N./year

HCI 67 Partnerships to promote and enhance opportunities for
private investment in projects to advance carbon mitigation,
community resilience, and sustainability, including opportunities to
blend public funds and private capital.

HCI 68 Development of a network of municipal advisers or officers
that work on resilience, science and innovation

Qualitative (yes/no)

N. of different actors involved

Qualitative (yes/no)
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6. New Opportunities for Circular and Human-Centred Regeneration Strategies

The proposal to analyze regeneration strategies in the circular economy perspective
allows considering degraded and abandoned spaces no longer as urban waste but as an
opportunity for experimentation and potential for the cultural heritage and landscaping
development.

The experimentation of the human-centred approach represents an attempt to oppose
the processes of gentrification by creating a project for the community co-designed by
themselves. The case studies highlight how the human-centred approach applied to co-
design influences the decisions of the transformation processes of cultural heritage. The
needs of the community represent in the methodological process the main factor in the
realization of creative processes aimed at transforming the planning system. The citizens, in
the role of “city makers” and “innovation actors” [3], can really operationalize a transition
toward a human-centred and circular city [3,4,6,7,17,19,20,31,60,100].

The adoption of a multi-stakeholders approach [63] in both case studies has converged
in a proposal in which the satisfaction of needs expressed by communities was integrated
with the requirements set by decision makers. It was done in order to define an inclusive
methodology in which all stakeholders contribute to the co-creation and co-regeneration of
values in multiple dimensions [31], enhancing human well-being, economic productivity
and environment preservation [95].

Both proposals have configured a circular and human-centred methodology that is
adaptable and replicable in other vulnerable contexts. It represents a model to support
decision making towards the definition and implementation of circular and human-centred
regeneration strategies.

In the same way, the similarity between the two cases emerges regarding the relation
between people and place which, thanks to the experiments, has favored the improvement
of community building [101]. It enhances the process of identification between the com-
munity and the place, thus reinforcing and recovering local identity, and contributing to
the creation of an ‘heritage community”’ [102]. By raising awareness and involving local
communities in cultural processes, it is possible to recover and rebuild local identity [24]. It
increases the sense of belonging and the construction of a community identity able to face
the economic pressures regarding the regeneration policies of vulnerable cultural heritage
and landscape.

The experiments reveal the need to place the community as an actor within the
decision-making processes so that administrative regulations and the economic interests of
developers do not overwhelm the needs of users and/or contrast their values.

The ability to translate conflictual opposites into development opportunities [103]
constitutes an indispensable approach for guiding regeneration strategies aimed at creating
new dynamic balances between protection and development strategies [68]. It pursues the
interests of individual citizens together with the public ones, considering also the needs of
future generations [104].

The Historic Urban Landscape (HUL) approach (UNESCO, 2011), as a systemic ap-
proach that is unifying/holistic, implies a continuous confrontation with the changing
context, with an unstable balance that must be continuously rebuilt through an innovative
management effort, taking into account the high density of interdependencies between
the economic, social and ecological subsystems. The analysis and management of these
interdependencies requires, first of all, the recognition of the multiple dimensions in which
the value of cultural heritage is expressed, which includes in itself values of use and values
independent of use (i.e., instrumental values) but also intrinsic values that, in totality,
represent the overall systemic value of a cultural heritage and landscape [38].

In this perspective the landscape can be considered as a “lens” that allows to focus on
the human dimension, assuming a human-centered perspective [105].

In fact, the landscape exists since a person attributes value to it based on the percep-
tion that he elaborates through his senses, determining his choices. For this reason, the
landscape is the result of choices made over time by the communities that have experienced
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it and reflects both the way in which they have related to the environment and the way
in which the members of the same community have related to each other. It is therefore a
reflection of the culture of a society, as a human product.

The need to develop a framework for monitoring and evaluation comes from the
awareness that the landscape is a living resource, conditioned in its evolution and change
by the needs, interests, people expectations and, of course, by external pressures due to
changes in ecosystem balances.

The adoption of a human-centred perspective in the definition of an evaluation frame-
work introduces a relational dimension in the choices, no longer attributable only to the
maximization of individual utility. This ethical and value component of the decision-
making process is what substantiates the creation of a “responsible community”. It is
based on the discussion of common and shared values and not only on simple processes of
deliberative democracy. In this new ‘relational ethics’, proposed by the German sociolo-
gist [106], individuals and communities become necessary and constitutive of each other,
in a relationship of mutual support and tension. The construction of civic sense and social
capital becomes the premise and objective of any prospect of development. The premise of
the so-called “humanistic economy” [20], pursued in the management of cultural heritage,
is based on the “intrinsic values” of exceptional interest that transcend the local reality
in order to be preserved for future generations. According to this new perspective, the
valuation process must be characterized by an extended rationality and can no longer be
represented only in economic terms, but must also include ecological and social estimates.
It reflects the complex value of cultural heritage and landscape, from both the point of view
of individual “consumers” and “citizens”, as members of a community founded on shared
values.

The human-centred approach makes it possible to guide the transformation processes
of vulnerable cultural heritage and landscape towards values capable of producing cir-
cular governance models. Participation and co-design represent the opening of complex
administrative and financial processes to the members of the resident company, giving
them the right to express their needs. The activation of an inclusive dialogue with the
communities on regenerative transformations allows them to valorize their skills, putting
them at the centre of local development and regeneration dynamics. The inclusiveness of
decision-making processes increases the sharing of governance processes by determining
the responsible involvement of the various actors (communities, public administrations
and private investors). It influences the participation in shared actions of high physical and
managerial transformative quality. The research highlights the great potential of creating
successful partnerships through the collaboration between different actors, stakeholders
and decision makers, to transform vulnerability in resources to be reinserted in the circular
process of territorial regeneration.

The inclusiveness that characterizes the human-centred approach defines the entry
of requirements necessary to satisfy the indicated needs whose response, in terms of a
shared solution, returns as an integrated feedback loop. If read in a circular key, the
human-centred approach offers the possibility of mitigating territorial imbalances in the
various dimensions (social, economic, cultural and environmental) through practices that
are attentive to the requirements of contemporaneity. These needs, carried out by integrated
adaptive reuse operations, pass on the cultural heritage to future generations.

7. Conclusions

The research identifies in the human-centred approach the engine to develop part-
nerships at different levels between the actors. It has also a driver for reacting to critical
issues such as strengthening social cohesion and increasing the capacity for innovation.
The actions activated on vulnerable cultural heritage aim to strengthen the construction of
a community aware of the “resource” value of its own heritage. The attribution of one’s
identity to a physical space generates a sense of belonging to a site. It exploits its vulner-
abilities by associating the lack of needs of stakeholders with the opportunity to allow
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them to actively participate in the process dynamics. In fact, the local population is called
to respond to consultation tables and to influence planning and administrative decisions,
as they themselves will have consequences on the places they live in. This participation
generates interest in participation, allows the construction of a dialogue between actors of
different levels and fields of knowledge. It induces in the population the predisposition to
take responsibility and to take care of the site in which they live with actions of protection
and regeneration consistent with their needs. Within a circular perspective, the relationship
between stakeholders and decision makers for the regeneration of the site is based on a
relationship of mutual and reiterative enhancement. It triggers a circular flow of needs,
requirements and performances to be satisfied with at the end of the regeneration process.

The HCI assessment framework allows guiding vulnerable cultural heritage and
landscape in urban transition and regeneration practices towards Circular City models in
which inclusive and participatory approaches transform waste into resources. The novelty
of methodology consists in a double level of innovation. The first is a process innovation
in that local stakeholders are considered in all phases of the experimentation and their
needs are considered simultaneously as input and output of the circular methodology. The
human-centred approach applied in the evaluation field implies a notion of value that is
not exclusively economic, but includes a much broader meaning that places man and his
needs at the centre, submitting to their satisfaction the definition of any value to improve
the living conditions [107].

The indicators emerging from the research are aimed at providing guidance tools
for actions. It can create circularity of processes and community participation around
the transformation of the cultural heritage vulnerabilities into a virtuous self-sufficient
circuit of resources. These indicators are guided by the human-centred approach based on
the participation of a community aware of its own collective identity. The communities
are able to associate and rediscover their values and the needs satisfaction transforming
the vulnerable cultural heritage and landscape. The stressed human-centred approach
within use of the indicators looks at the strategic relationships between the territory,
stakeholders and decision makers. This relationship could be thought of as an engine for the
enhancement of cultural heritage capable of strengthening the regenerative potential of the
site. The indicators serve to trigger successful socio-economic processes by strengthening
collaboration, culture and complementarity operations between all the actors of the process
and the regenerated cultural heritage and landscape.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/su13105505/s1, Table S1: Questions submitted to the sample of stakeholders from Ercolano
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as “Negative Common Contact Points (NCCP)”.
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