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Mapping cities life cycle.
A methodological approach to mapping former industrial area
Maria Simioli, Anna Attademo
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Introduction
The current debate on Urban Metabolism (UM) and Circular Economy 
(CE) has been criticized for being mainly focused on technological and 
economic issues, forgetting the further impacts on spatial, social and 
systemic aspects (Agyeman, 2005; Korhonen et al., 2018). 
These approaches and theories have arrived at the spatial field coming 
from much technological fields, in advanced economic model aimed 
at reducing the exploitation of  raw materials and gas emissions within 
the production processes, while preserving value of  natural capital, 
closing loops through integrated supply-chains (EMF, 2015). Still, such 
a technocratic perspective needs to be accompanied by a comprehensive 
rethink on the current economy trends, which could potentially leave 
vulnerable territories and communities behind, enlarging the field of  
knowledge and action through the mapping of  supply-chains spatial 
impacts (Rifkin, 2022; Loiseau et al. 2016). 
That is why, even if  so far CE and UM have been mostly applied to 
the analytical description of  material flows (Baccini & Brunner, 2012), 
there are clear opportunities to include disciplines of  planning and design 
using UM theory as the storyline keeping multiple issues together, e.g. 
mapping the physical, social, industrial, urban, and political conditions 
that influence the territorial development and its life cycles (Grulois et al., 
2018; Heynen et al., 2005). Thus, these theories can create an innovative 
baseline knowledge for urban transformations too, leading to a new type 
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van Timmeren - Delft University of  Technology, UNINA coordinator: 
M. Russo. Its main objective was the creation of  eco-innovative strategies, 
aiming at the reduction of  waste flows in peri-urban areas of  six European 
case studies (Amenta et al., 2022). 
- EcoRegen. Circular economies and periurban areas regeneration 
(2020-2022); Research of  Federico II University of  Naples, 2020-2022, 
coordinator: M. Russo. The research is a spin-off  of  H2020 REPAiR, 
testing the methodology within public residential enclaves of  the coastline 
of  Campania, optimizing the flow of  Construction & Demolition Waste.
Both projects analyze the metabolism of  urban and peri-urban areas, 
recognizing to waste and degraded landscapes, through the neologism 
of  «wastescape» (Amenta & Attademo, 2016; REPAiR, 2018), the role 
of  a discarded resource to be reintroduced into a new life cycle. For 
this reason, they started with a cross-disciplinary collaboration, from 
urban planning to Bioscence Engineering, which worked on integrating 
spatial analysis, material flows and life cycle assessment into the design 
of  circular processes. 
An innovative methodological model of  intervention for baseline 
knowledge and mapping based on CE and UM is therefore approached. It 
presents some of  the findings of  the research funded by the University of  
Naples Federico II, titled “EcoRegen. Circular economies and periurban 
areas regeneration”. This latter works on the design of  circular processes 
and aims to increase the quality of  life of  peri-urban territories through 
the development of  short supply chains, particularly those coming from 
Construction and Demolition Waste (CDW), generated by the renewal 
of  the existing building stock, both when in a state of  ruin and when 
in poor, non-efficient conditions. EcoRegen is supported by different 
disciplines (from urban planning to architecture and technological 
design) converging on the assumption that neglected areas (wastescapes, 
as for Amenta, Attademo, 2016 terminology) could become places for 
unexpected occasions of  rebirth. Wastescapes are here intended as 
spaces to be reclaimed to improve the quality of  life within disregarded 
communities, crossing spatial and social justice issues: a resource of  
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biological and mineral capital through which to activate circular economy 
models for a resource-efficient city.
A key challenge is thus to impact on the one hand on multilevel governance 
efficiency for urban regeneration, to support the recycle and the reuse 
of  the territory, avoid material waste and energy consumption, also 
through inclusive decision-making processes; on the other hand, on local 
planning, through the implementation of  the developed methodology 
into innovative planning frameworks.

Fig. 2. Urban framework of  San 
Giovanni a Teduccio. From right to left, 
from top to bottom: zoning of  the master 
plan, PUA area sheet, accessibility 
system and public facilities. As part 
of  the GRiD research work (drawing 
edited by M. Simioli).
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Based on these premises, EcoRegen research tries to design life 
cycles of  the peri-urban areas, focusing on the relationship between 
uses, resources and values that characterize each type of  wastescape. 
This approach led to the construction of  a mapping and cataloging 
database of  all wastescape areas, in which a regenerative process 
could revive the overall forms of  living in these territories.	  

Materials and Methods. The case study area 
The study area is in the metropolitan area of  Naples, Italy. The research 
selected a huge territory in the eastern area of  ​​Naples featured for 
the presence of  several former industries, built in the first decades of  
the 20th century. This is a dense urban and peri-urban area, extending 
itself  from the coast and the Port of  Naples to the Vesuvius volcano 
slopes. Since the 1950s, urban settlements were built to accommodate 
huge migration processes from the outskirts of  the metropolitan area of  
Naples, without any consideration of  the pre-existing patterns of  natural 
landscapes, shorelines and agricultural areas that have survived after 
the 1900s’ industrialization era. A general lack in comprehensive urban 
planning for new urban settlements and the post-war acceleration of  the 
construction of  big residential areas, resulted in urban and ecosystemic 
fragmentation, lack of  mixed land uses and social deprivation. 
Within this context, the EcoRegen research has identified a series of  
“areas for transformations”. These are defined according to the key 
elements structuring the territory that have been interpreted as catalysts 
for future transformations. Notably, the research highlights “hard spines” 
that are areas featured for being functional corridors for providing new 
visions for local development. Particularly, the rows of  public residential 
settlements (ERP, in Italian acronyms) are interpreted as public spines 
available for recovery and recycling processes.
The case study area is located on the edge of  the city, where the compact 
patterns of  the consolidated settlement turn into the chaotic structure 
of  the urban fringe area. Here, the categories of  density and dispersion, 
growth, and shrinkage, merge each other (Attademo & Formato, 2018). 
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The historic centres, memory of  the former rural hubs, are connected by 
a discontinuous urban pattern, where a hybrid urban-rural landscape is 
fragmented by abandoned industrial enclaves, underutilized settlements, 
low-density sprawl, greenhouses, and a variety of  hybrid spaces, such as 
car parks, logistic platforms, shopping centers (Lucci & Russo, 2012). 
This area is also featured by a broad hydrographic network, historically 
regimented to reclaim the marshes between the eastern area of  ​​the 

Fig. 3. Cataloguing of  the wastescapes 
of  Spine 1 in East Naples: former steel 
industry, Parco Teodosia, kindergarten 
(drawing edited by the urban planning 
group of  the EcoRegen research).
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city and the sea. These former marshes are still characterized by the 
presence of  the water, remaining a primary landscape element, albeit 
in highly urbanized contexts fragmented by degraded spaces, with 
high environmental vulnerability, over and over exposed to flooding, 
hydrogeological and seismic risks (due to the near presence of  Vesuvius 
volcano).
As previously mentioned, after the Second World War, the urbanization 
process in the area corresponds with the growth of  small historical nucleus 
located in the peri-urban areas. Such a huge urban enlargement was led by 
a number of  urban development programs for the construction of  public 
housing. The INA-Casa program, funded with the American Marshall 
Plan for Reconstruction in 1948, the so-called “Fanfani Plan” (Italian 
Law no. 43/1949), was one of  the main drivers of  such a kind of  peri-
urban development. The plan worked on two seven-year periods, and it 
was finalized from a perspective of  social and economic revitalization of  
the country, supporting the construction sector. The goal of  providing a 
“house for all” was a political label of  social responsibility and extended 
welfare, so that the public institutions responsible for the construction 
were also identified as the moral guarantor of  the collective effort in 
improving the living conditions for the new generations (Attademo, 2021). 
In particular, in the second seven-year period, the “neighborhood unit” is 
given a role of  control and guiding principle on urban growth. Following, 
as in the contemporary English model of  the County of  London Plan 
by Abercrombie and Forshaw (1943), settlement principles of  functional 
autonomy with respect to the pre-existing fabric, the attempt is to support 
community-building, designing public spaces and promoting public uses 
to integrate the residential fabrics. But despite the well-structured projects, 
the almost exclusive presence of  low-income families and the absence of  
mixité with no functions other than the residential one, has determined 
the gradual introversion and the consequent creation of  deprived and 
isolated microcosms. 
Additional national regulations (e.g. Italian Laws no. 167/1962, no. 457/78) 
and planning programs (above all, the Neapolitan Plan for Peripheries of  
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1980, and the Extraordinary Housing Program – P.S.E.R., for providing 
new residential areas after the 1980’s post-earthquake emergency) have 
accelerated building procedures. The study area has been gradually 
featured by the construction of  single-purpose settlements, without 
providing adequate structures and spaces where all the neighborhood’s 
units could be transformed into real communities.
Currently, the city of  Naples is addressing the legacy of  this 20th-century 
urban planning, promoting the role of  urban design in developing care 
measures for spatial and social heritage, also in national and EU planning 
programs. In this sense, it is interesting to point out the presence of  a 
vibrant community of  third sector actors that are reclaiming wastescapes, 
with the purpose to build new open spaces and provide social services, 

Fig. 4. Spine N. 1 of  East Naples 
(drawing edited by the urban planning 
group of  the EcoRegen research).
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as for the case of  the first Italian Energy Community (national Law no. 
285/2020), providing energy to 40 families that live nearby to a no-profit 
organization, already providing activities for disadvantaged children.

Mapping methodology 
The interest in viewing the territory through a metabolic lens and charting 
its evolutionary path using existing resources arises from the aim to 
establish an analytical, strategic, and design methodology that can guide 
various stakeholders involved in the territorial transformation towards 
“closing the loops”. This involves repurposing waste materials (such as 
those from complete or selective demolitions) and revitalizing unused 
areas as part of  the environmental infrastructure (Prendeville et al., 
2018). Developing this methodology, alongside a strategic masterplan and 
the proposal of  pilot projects as prototypes, can contribute to fostering 
dialogue with institutions. This dialogue aims to equip local policies with 
the necessary tools to transform and enhance the territory effectively.
Our methodological approach is based on a series of  critical questions 
that guide our research on applying circular economy principles to the 
territory. The first fundamental question is:  how  can we translate the 
concept of  circular economy into concrete actions on the ground? To 
answer this question, we have posed two specific sub-questions:
(i) The first sub-question concerns representing the territory based on 
the presence of  waste. To do this, we need to develop a “language” that 
allows us to interpret and communicate the presence of  waste clearly 
and understandably.  This  will help us identify areas where circular 
interventions can make a difference.
(ii) The second sub-question focuses on identifying opportunity 
territories where intervention is most effective. Here, we focus on 
identifying areas that offer the best opportunities for implementing 
circular strategies. This requires carefully analysing the local context to 
pinpoint areas where interventions can significantly impact sustainability. 
The research is structured in three phases:
- Exploration: It involves defining a critical-interpretative analysis of  the 
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territory through an in-depth qualitative and quantitative investigation 
through a photographic campaign (Atlas) and spatial analysis in a 
GIS environment (Mapping). This approach allows for identifying 
critical areas of  the territory and prioritising intervention areas for 
transformations,  such as clusters of  public residential buildings and 
wastescapes. Regarding wastescapes, data from the REPAiR project were 
utilized and refined at the municipal level using various sources such 

Fig. 5. Cataloguing of  the wastescapes 
of  Spine 1 in East Naples: former 
industries and infrastructure buffer zone 
(drawing edited by the urban planning 
group of  the EcoRegen research).
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as urban plans, virtual and physical site inspections, and photographic 
documentation. The ERP heritage was identified through bibliographic 
sources, urban plans, municipal archives, and the province of  Naples’s 
ACER (Regional Company for Public Housing) database.
Subsequently, the mapping phase corresponds to acquiring data and 
information for each identified resource space, aimed at building a 
database, including analytical sheets on quantitative and descriptive-
perceptive data.            
For the ERP  neighborhoods,  based on a compositional-architectural 
reading and social context, information regarding users, uses (particularly 
ground floors and their alteration), building structure, and relationship 
with the context has  been provided.  Specifically, macro-categories 
have been identified to initiate data collection: Socio-spatial Dimension, 
Urban-landscape Dimension, Architectural Dimension, and  Spatial 
Dimension within the built environment, to which a series of  quality 
indicators have  been associated  to understand the criticalities and 
potentials of  each public housing district.
On the other hand, the proposal for inventorying  wastescapes  is 
structured in four parts:
a)	 Basic data: (name, address, municipality, cadastral data, etc.), related 
to the asset’s location and dimensional characteristics (technical drawings, 
area, height, etc.);
b)	 Enabling context conditions: (REPAiR category of  wastescapes; 
ownership of  areas (public/private), accessibility of  areas, transformability 
of  areas, relation to the waste-specific geography;
c)	 Additional elements to apply Eco-Innovative Solutions: urban 
function by local regulation, local regulation constraints, current 
destination, contamination data;
d)	 Additional elements to apply Life Cycle Assessment and 
environmental design: Building Materials, Physical aspect of  outdoors.
- Actions:  a  systematization of  the previously analyzed and elaborated 
information results in a matrix to guide specific interventions at the 
urban scale, identifying actions and strategies aimed at implementing the 
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circularity of  cities. Areas are identified where to develop circular strategies 
elaborated in a toolbox (Abacus) as design prototypes to illustrate eco-
innovative solutions for reuse and recycling.
-  Transformations:  developing a master plan that determines spatial 
strategies based on acquired knowledge, suggesting strategic directions 
for the entire territorial area, and providing guidelines for urban design.
Analyzing, interpreting, and planning the territory according to a 

Fig. 6. Cataloguing of  the wastescapes 
of  Spine 1 in East Naples: former 
Enel power plant (drawing edited by the 
urban planning group of  the EcoRegen 
research).
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metabolic circular approach, based on the careful use of  resources, self-
sufficiency, and resilience of  a city, allows defining a helpful map for 
sustainable urban planning where various metabolic elements – resources 
(inputs), processes (resource life cycle), waste/emissions (outputs), flows 
(linear  and/or  circular) – are evaluated at different scales to become 
part of  planning practices (Bote Alonso et al., 2022). Circular mapping 
necessarily requires using a continuously updatable tool capable of  
accommodating the mutability of  changes in contemporary cities. In this 
sense, using an open-access WebGIS platform allows the process to be 
shared, updatable, and usable (Figg. 1,2,3).

The former Corradini as a resource space
The resource spaces identified within the EcoRegen research have 
allowed the identification of  intervention and study areas at the 
municipal scale, which are identified as hard spines. Seven hard spines 
have been identified, but the research has developed an in-depth study 
on the first spine of  Naples East (Fig. 4), on which to experiment with 
circular strategies for territorial regeneration. The former Corradini 
industrial complex was also identified within spine 1, among the mapped 
wastescapes. This industrial archaeology represents a strategic element 
for the San Giovanni a Teduccio territory in terms of  regeneration, with 
the potential to serve as an urban system that anchors different types 
of  interactions between the coastline and the city, implementing a large-
scale regeneration aimed at a new and sustainable use of  this portion 
of  the territory by the diverse communities that inhabit it. In 2022, the 
Federico II University, in collaboration with important institutions, the 
Campania Region, and the Municipality of  Naples, applied for funding 
for the property under a public notice from the National Agency for 
Territorial Cohesion to create an internationally renowned Hub in 
the field of  Green Innovation to host public and private initiatives in 
Research, Innovation, Technology Transfer, Business Creation, Specialist 
Training, and Scientific Outreach on digital and sustainability issues. This 
perspective is in line with a development vision already outlined with 
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the Federico II University campus, which also hosts the only European 
Academy of  Apple, and the transformations underway and planned for 
the area: the demolition of  public housing buildings in “Taverna del 
Ferro”; the construction of  a cycle-pedestrian path along the coastline, 
the Federico II University campus, the restoration of  Forte di Vigliena, 
etc. 
The “Green Innovation District” (GrID) project, developed by the 
University of  Naples Federico II, envisages intervention on the part 
of  the former Corradini plant, specifically on the plot corresponding 
to the Pellami Fratelli De Simone Factory, formerly Dent Allcroft & 
Co. The former Corradini complex, subject to constraints under Law 
1089/39, today the Cultural Heritage Code, by decree of  February 27, 
1990, consists of  54 buildings, including sheds and service buildings, all 
abandoned for decades, with partial collapses and advanced phenomena 
of  subsidence and degradation. 
The former Cirio-Corradini industry is located in the San Giovanni a 
Teduccio district (Fig. 5), which until 1925 was an autonomous municipality 
and today, together with the districts of  Barra and Ponticelli, constitutes 
the sixth municipality of  the Municipality of  Naples. The entire eastern 
area of  Naples had always been conceived as a large industrial hub of  
the city, starting from the 1939 plan coordinated by Luigi Piccinato. This 
evolution also affected the coastal area with industrial expansion along 
the coastline when, towards the end of  the 18th century, in addition to 
the presence of  important historic villas along the “Golden Mile” road 
parallel to the coast, the first industrial plants began to be located with the 
construction of  the first industrial building called “Palazzo dei Granili” 
in Portici, designed by Ferdinando Fuga (Buccaro, 1992). The industrial 
character of  the area was consolidated with the construction of  the first 
Italian railway line, the Naples Portici route, which effectively facilitated 
the transport of  goods, favouring the creation of  new industries along 
the coast (Alisio, 1982). In the late 1970s, with the crisis of  the industrial 
model and the phenomena of  deindustrialization, and the public 
housing policies, which in the 1980s produced a significant increase 
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in public residential construction carried out with the Extraordinary 
Reconstruction Plan (PSER), marked the isotropic and homogeneous 
character that characterizes this part of  the city. A decline is also marked 
by phenomena of  atmospheric, water, and soil pollution generated by 
industrial activity. 
From the mid-1990s, the Municipality of  Naples defined a territorial 
redevelopment strategy based on a substantial modification of  the role 
attributed to the eastern coastal district of  Naples: 1) the settlement 
fabrics of  the old “peripheral” historical centres are recognized, including 
Barra and San Giovanni; 2) the reuse of  old disused industrial areas with 
various functions is promoted and regulated; 3) the boundary of  the 
commercial port is moved westward, allocating the coastal strip facing 
the district to recreational activities and the establishment of  higher-level 
service functions, including, precisely, the University and a Youth Citadel 
in place of  the Vigliena power station. Consistent with the redevelopment 
strategy at the urban scale, in 1999, the Municipality acquired ownership 
of  the former Corradini plant, located on the coastline, to promote 
its reuse as a public facility predominantly for university purposes 
(Formato, 2023). In 2009, the Municipal Administration, to reformulate 
the territorial regeneration strategy and create synergies between 
territorial development and significant infrastructure projects, approved 
a Preliminary Urban Planning Plan (Pua) for the “Cirio-Corradini” area 
of  San Giovanni. For the San Giovanni a Teduccio area, the Naples 
masterplan identifies the area as zone G “production of  goods and 
services,” and refers to the area sheet no. 14, the regulations governing 
the possible interventions within the PUA (implementing urban planning 
plan) (Fig. 6). The priority works identified by the preliminary plan that 
concern the former Corradini complex are: a) Pedestrian overpass of  
Vigliena; b) Urban archaeological park of  Forte di Vigliena; c) New 
equipped square in front of  the residential complex “Centocamerelle”; 
d) Restoration of  the former Corradini, aimed at the formation of  a 
complex for collective activities and artistic-cultural production. 
The recovery of  the plant and individual buildings is planned, integrating 
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the settlement with the urban context and opening the new structure 
towards the neighborhood, in compliance with the specific management 
needs of  the university. To this end, the identification of  access points 
and permeability on the edges of  the area towards the hinterland is 
prescribed to restore the relationship between the neighborhood and 
the sea, interrupted by the construction of  the railway. The project 
developed as part of  the GrID proposal thus pays special attention to 
open spaces, integrating with the coastal bicycle path project promoted 
by the municipality. These areas, placed in continuity with the adjacent 
coastal spaces, could represent an opportunity to create new green and 
equipped areas - a square, a “grove,” weakly structured fields for games 
and sports, a space for the docking of  the Metrò del Mare - increasing 
the degree of  relationship between the city and the sea. A relationship, 
the latter, lost for decades, for the reconquest of  which the role of  the 
former Corradini is confirmed as crucial.

Conclusions
This contribution reflects on some insights developed within the 
EcoRegen research, with specific attention to the methodological 
approach adopted to identify novel and innovative ways of  representing 
the territory, starting from the urban metabolism map. However, mapping 
is not the only descriptive method to be favored; it is necessary to use 
tools that can provide a perceptual description of  places containing a 
significant design charge within them. The objective is not only cognitive 
but also strategic and design-oriented, working on the potential of  the 
territory to transition from what is to what it can be.
Therefore, the main goal of  this chapter becomes to point out and 
prove, in a specific neglected context, how the wider regeneration of  
urban assets needs to go hand in hand with circular economy principles, 
strongly considering the spatial impacts of  waste flows (Rigillo et al., 
2020).  The research has been challenged with a model of  intervention 
that puts together territories that can input waste (e.g. CDW from 
urban settlements in need of  renovation, abandoned factories, etc.) and 
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neglected territories (wastescapes) where waste could be recycled. Within 
this perspective fits the experimentation conducted in the area of  the 
former Corradini, which represents both a wastescapes and a potential 
flow of  material, thus becoming fertile ground for testing short supply 
chains in the on-site reuse of  CDW materials, and reused to regenerate 
the wastescapes, largely applying Eco-Innovative and Nature Based 
Solutions to design accessible, public landscapes (parks, cyclo-pedestrian 
networks, squares, etc.). 
By envisioning new purposes for all metabolic flows, functional needs can 
be satisfied in a planning framework aimed at working on the shortening 
of  supply chains, avoiding the consumption of  new soil, energy, material, 
or the accumulation of  waste (Rigillo, 2022). In the following, some 
examples of  solutions are proposed, promoted thanks to incentives, and 
aimed at improving the current performance of  peri-urban ecosystems:
-	 Urban regeneration of  neglected settlements, including selective 
demolition on site; 
-	 Public facilities in recovered wastescapes interpreted as collection 
point/market place related to bulky waste (Attademo & Berruti, 2021);
-	 Technological upgrade of  existing productive sites, into new 
reuse/recycle facilities;
-	 Production/use of  recycled aggregates for different purposes, 
including innovative landscape transformations such as the shaping of  
new parks through artificial orography;
-	 Use of  biobased materials for new developments, etc. 
The adoption of  the UM principles within the wastescapes regeneration 
reduces the consumption of  renewable resources and enhances the 
reuse and recycling of  waste within the intervention itself. In fact, the 
recirculation of  waste makes it possible to capitalize on the investment in 
the natural resource (inert extraction), already realized at the time of  the 
settlement construction.
The recovery intervention of  the wastescapes thus takes the form not 
only of  an opportunity to restore dignity and identity in neglected areas, 
but also as an innovative and ambitious practice for accounting in a 
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“non-extractive” architecture perspective (Space Caviar, 2021) largely 
consistent with the objectives of  circularity and sustainability. 
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