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Abstract: The essay presents the results of the Rifo research on urban regeneration, conducted in the last years at the 

CST-DiathesisLab of the University of Bergamo in Italy. This research demonstrate that many urban territories possess building 

stock to regenerate, such as brownfields and obsolete public housing. Indeed, at the beginning of the Third Millennium the global 

economic crisis caused an industrial or state-owned building surplus and a lack of public residential buildings conservation, 

generating low-quality constructions that are now too expensive to maintain. In this context, the Rifo research has formalised a 

method, based on the territorial analysis and the use of online mappings, for supporting a circular regeneration of urban contexts, 

connecting brownfields to obsolete public housing. Through a radical intervention, it proposes to replace old or unused buildings that 

have no architectural value or do not respond to contemporary urban needs, in order to decrease covered surfaces and to acquire open 

spaces. The latter can become green areas for recreational, cultural or sporting functions, giving back a part of consumed soil to local 

communities. The example refers to Lombardy, the most populated and productive region in Italy, where the Rifo research has 

quantified and qualified brownfields as well as obsolete public housing, experimenting two digital mappings for the capitalization of 

research results that can become a platform for local communities’ participation in urban regeneration. 
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1. Introduction   

The Rifo research, conducted by the 

CST-DiathesisLab of the University of Bergamo in 

Italy1, has demonstrated that many urban territories 

have building stock to regenerate, such as brownfields 

and obsolete public housing [1]. These buildings, over 

the years, generated a surplus of industrial, craft or 

state property constructions or have neglected quality 

adjustment, becoming now too expensive to maintain. 

Therefore, in urban contexts, they can be connected in 

order to envisage circular interventions of urban 

regeneration requiring limited economic investments.  

 
Corresponding author: Alessandra Ghisalberti, Associate 

Professor; research areas/interests: economic and political 

geography. E-mail: alessandra.ghisalberti@unibg.it. 
1  The CST-DiathesisLab is a lab specialized in territorial 

analysist and mapping innovation; for further information, see 

its website: www.unibg.it/diathesis. 

In this context, the Rifo research has developed a 

method of urban regeneration aiming to meet the need 

for public or social housing, while acting against soil 

consumption in order to return a part of waterproofed 

superficies — generating hydrogeological instability 

— to local communities. This method proposes radical 

interventions to replace old or unused buildings, which 

have no architectural value or do not adequately 

respond to contemporary urban needs, in order to 

decrease covered surfaces. In this way, it recommends 

to transform the latter in new open spaces for green 

areas with recreational, cultural or sporting purposes, 

which can return part of the consumed soil to local 

inhabitants. 

The Rifo method uses territorial analysis and digitals 

mappings to collect and process data, as well as to 

convey the results achieved. In particular, it provided 

for the creation of two online mapping systems, which, 

thanks to a reflexive approach to the analysis of 
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cartographic communication [2], display quantitative 

and qualitative data on brownfields and obsolete public 

housing and constitute the basis for urban regeneration 

shared with local communities.  

2. From Urban Regeneration to Soil 

Restitution: A Circular Method 

The Rifo research proposes a circular urban 

regeneration method, based on the demolition and 

reconstruction of brownfields, related to obsolete 

public housing. Indeed, many of these buildings are 

unused or badly used because they do not comply with 

the construction standards issued over the years to 

improve their quality (Fig. 1). 
 

 
Fig. 1  A brownfield in Italy: the “Reggiani” factory in Bergamo (Italy). 

 

At the same time, they do not contemplate technical 

and materials’ innovations in the fields of safety, 

comfort, energy saving and environmental 

conservation. Furthermore, they do not meet the 

emerging housing needs since they have not been 

adapted to the values, economic and technical changes 

of local communities (Fig. 2). Moreover, they are 

unsustainable from the economic point of view. 

Consequently, they need a redesign, reconstruction or 

re-functionalization. 

In this context, the Rifo research envisages a 

“domino” process that does not require a particularly 

expensive investment and provides for inhabitants’ 

active involvement in the neighbourhoods concerned. 

This is a circular intervention starting from the 

demolition of a first disused building, which, once 

rebuilt, allows transferring the tenants from an obsolete 

public house; the latter, once emptied, is in turn subject 

to demolition and reconstruction creating a virtuous 

process of urban regeneration. 

From a technical point of view, new buildings can 

maintain the same volume, but provide for less ground 

cover. They can develop in depth, giving space to 

missing services, such as garages, or responding to new 

needs, such as gyms, wellness areas or recreational 

spaces. At the same time, they can decrease covered 

areas, by reducing parking in the streets, and eliminate 

obsolete services, such as concierge and reception 

services. Finally, they can diminish rooms’ height, 

limiting energy waste. This makes houses more 
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functional, offering new open spaces for recreational 

green areas or urban gardens and avoiding soil 

consumption. Last, but not least, the intervention can 

satisfy a part of public or social housing need. 
 

 
Fig. 2  Obsolete public housing in Milan (Italy). 

 

Overall, new buildings can meet inhabitants’ needs 

of contemporary urban living; therefore, they require 

the precise identification of the areas of intervention 

within urban neighbourhoods possessing both 

brownfields and obsolete public housing, called “Rifo 

Areas”. In these contexts, it is possible to activate a 

short-range shift of tenants, in order to limit the 

inhabitants’ uprooting effect and to keep territorial 

relationships intact: therefore, local communities 

continue attending their services, such as schools, 

meeting areas, administrative offices, public transports 

or shops. However, inhabitants’ relocation is a very 

delicate process and requires special attention, to avoid 

forms of social malaise and marginalization if people 

move outside their usual neighbourhood. The removal 

from everyday places, the lack of proximity services or 

the difficult access to public transport, for people who 

usually have limited mobility such as the elderly, are 

just some of the problems that can trigger a transfer to 

new houses, if this mobility is not carefully studied and 

mediated. At the same time, children can undergo a 

phase of disorientation, if removed from their usual 

residence, with important repercussions on their 

educational process. Therefore, since the relocation of 

obsolete buildings tenants can generate, if not properly 

managed, numerous problems in everyday life 

organization, this phase of the process must encourage 

as much as possible the maintenance of inhabitants’ 

relationships in order not to uproot them from their 

living contexts. 

For this reason, it will be necessary to activate 

participatory processes for local communities, in all 

project phases. In particular, it is crucial to conduct an 

in-depth study of spatial capital [3], to recover all the 

knowledge coming from the social and cultural spheres 

of the inhabitants involved in residential transfers. 

Indeed, local communities possess experiences of their 

places and bonds with their territory over time. In this 

sense, a study of territorial dynamics and identity 

spaces will be essential, through participatory methods 
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for identifying the cultural stakes that innervate local 

territory, in order to avoid forms of uprooting. At the 

same time, it will be necessary to use communication 

tools that support governance and participation in the 

city management to recover the landscape values of 

local cultures, as platforms to manage the city 

transformations [4]. 

In conclusion, the Rifo approach can return to local 

communities a part of the waterproofed area, which are 

also source of hydrogeological instability. 

3. Territorial Analysis and Mappings for 

Urban Regeneration 

The Rifo method envisages a territorial analysis 

based on the creation of mapping systems as a 

knowledge and operational tool within mapping 

innovation field [5].  

In particular, geographic studies have highlighted 

digital mappings relevance for collecting and 

processing data, as well as for conveying research 

results with local communities’ implication through 

cybercartography [6]. Indeed, as mentioned, it is useful 

to adopt a reflexive approach to the analysis of 

cartographic communication processes, as a theoretical 

basis for producing mapping systems, which not only 

allow data consulting, but also become a basis for an 

inclusive urban regeneration. From a communicative 

point of view, these mapping systems show territory 

complexity and can support the participation of 

different actors (e.g., public institutions, private 

construction operators, citizens, and so on) in territorial 

planning, an unavoidable aspect for governance. In this 

perspective, digital cartography is a symbolic 

mediation capable of imposing itself independently in 

communication, restoring the relationship between 

local communities and their living context [7]. This 

mapping is able to influence space conception and 

direct urban regeneration interventions, constituting a 

platform for inhabitants’ inclusion in decision-making 

processes. In fact, the effectiveness of urban 

regeneration actions depends on the ability to 

understand inhabitants’ needs, also through digital 

mappings capable of envisaging interventions shared 

by city users. 

Specifically, the Rifo research produced two 

cartographic models allowing to view brownfields and 

obsolete public housing location, as well as to evaluate 

their quantity, volume, structural features and 

environmental characteristics. These digital online 

systems make information accessible through simple 

graphics, showing an interactive map as main view in 

their home page. Furthermore, given the limited screen 

size, they provide dynamic zoom-in/out, pan and 

re-centring functions, in order to avoid excessive 

information density and guarantee the principle of 

scale reduction and analogic accuracy as a basis for 

map structure. In fact, online cartography must limit 

the quantity of territorial elements or geographic 

phenomena shown at the same time, with respect to the 

print version at the same scale. Consequently, 

web-mapping dynamic functions activate a succession 

of views. 

In fact, the dynamic functions of digital mapping 

together with the use of hyper-textual languages, allow 

to reproduce territory with greater or lesser details 

according to users’ needs, but also to show different 

views of territory underlining a subjective vision, 

useful for the evaluation of brownfields and obsolete 

public housing within their territorial context. This 

makes digital map an interactive platform with 

cartographic message recipients; in other words, it is a 

semiotic field that they interpret in symbiosis with their 

territories and participate to build.  

However, any mapping user, who does not 

necessarily have in-depth knowledge of the represented 

territory or any technical skills in the use of mapping, 

can construct this representation, effectively 

contributing to de-institutionalize the cartographer role. 

Therefore, through interactivity mapping users are able 

to create their own representations of territory through 

data selection, perspective and zoom; in addition, if 

provided with a login, they can actively update 
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databases behind maps, underlining the process 

dimension of territory. The latter possibility goes 

beyond simple data interrogation and inscribes this 

digital cartography among Web2.0 mappings, which 

imply the user active role. Consequently, the 

cartographer is no longer a unique and institutional role, 

but it becomes plural and autonomous, according to 

different citizens’ perspectives. 

4. Mappings for Urban Regeneration in 

Lombardy (Italy): RifoMap and Rifo3d 

The Rifo research showed that brownfields and 

obsolete public housing in Lombardy, the most 

populated region in Northern Italy, is about 70 million 

cubic meters. In particular, brownfields are around 40 

million cubic meters and obsolete public housing, 

about 30 million cubic meters. Moreover, these 

different urban spaces show two different situations, as 

brownfields are already subject to regeneration actions 

and redevelopment projects, while obsolete public 

housing see less conspicuous and slower interventions. 

For what Lombardy is concerned, the Rifo research 

created two mapping tools for data consultation, 

synthesis and interpretation, named RifoMap and 

Rifo3d.  

4.1 RifoMap: An Explorative Mapping 

RifoMap is an interactive system2 — based on a 

bi-dimensional cartographic platform allowing 

viewing brownfields and obsolete public housing 

distribution, as well as querying data and showing 

infographics within each Lombard municipality (Fig. 

3). 

Furthermore, in order to create an alleged 

isomorphism with the territory, each map uses two 

structures, that of base-map and the symbolic one. In 

this case, we are respectively in presence of: a 

two-dimensional base-map showing territorial 

elements — such as Lombard Municipalities — 

distributed in an analogical way with respect to reality; 

 
2 https://rifoit.unibg.it/rifomap. 

a set of codes — numeral, figurative, lexical and 

chromatic — in order to specify territorial qualities. In 

fact, the mapping allows alternately superimposing on 

a light base map three thematic layers that, through 

different colours, show brownfields, obsolete public 

housing or the relationship, with their respective legend 

at the bottom right.  

The first layer displayed at RifoMap home page 

presents brownfields distribution through the 

increasing blue colour scheme, bringing out a hierarchy 

among Lombard municipalities based on their number. 

By clicking on “obsolete” function at the top left, in a 

few instants the second layer is displayed, which, with 

the increasing chromaticism, on the one hand, creates a 

clear distinction with respect to the previous blue 

thematic map and, on the other, highlights with colour 

gradation the hierarchy between Lombard 

Municipalities based on obsolete public housing data. 

Finally, by clicking on the “brownfields/obsolete 

relationship” functions, the third layer is activated, 

which, by means of orange, shows the two data 

together. Finally, the dynamic functions activation on 

mapping through zoom in/out and layer change 

functions, are rapid since web users’ attention quickly 

reduces, inhibiting the possibility that the message 

provided by the cartographer will reach recipients. 

Data can also be consulted by scrolling the cursor, 

which, coinciding with a Municipality, highlights its 

outline through its place name label, and with a click 

displays a detailed pop-up. 

Overall, the interactivity of the digital cartographic 

system allows users to create their own map and, at the 

same time, highlights the approach to an urban 

regeneration integrated between brownfields and 

obsolete public housing. 

4.2 Rifo3d: An Operational Three-Dimensional 

Mapping 

Rifo3d is a three-dimensional mapping3 — allowing 

viewing data on brownfields and obsolete public 

 
3 https://rifoit.unibg.it/rifo3d. 
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housing in each Lombard provincial capital, showing every single building in the municipal area (Fig. 4). 
 

 

Fig. 3  RifoMap: the bi-dimensional mapping for brownfields and obsolete public housing in Lombardy (Italy). 
 

 
Fig. 4  Rifo3d: The three-dimensional mapping for urban regeneration in Lombard provincial capitals. 

 

This mapping innovation lies in landscape rendering 

through perspective and three-dimensional vision, 

putting singles users at the representation centre as 

social actors producing culture in their own places of 
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life. The goal is to shift focus from material qualities of 

territorial elements to social complexity characteristics, 

assuming a landscape logic capable of restoring the 

cultural substance of territory. 

Indeed, three-dimensional perspective allows 

abandoning any claim of map objectivity — given by 

zenith observation uniqueness, metric accuracy and 

linear distance — and, at the same time, opening to 

multiple points of subjective views as the result of 

interpretations and, therefore, of conjectures. In doing 

so, mapping users become aware of the impossibility to 

create an objective map, as considered the Euclidean 

one, and of the presence of multiple representations of 

territory.  

Three-dimensional representation of elements 

allows switching from a zenith to a perspective view, 

and, therefore, to landscape, making a bird’s flight over 

territory, which, by shifting map orientation, 

reproduces subjective and multiple points of view 

recalling local communities’ identity discourse. By 

simulating an air flight, Rifo3d allows virtually 

reaching any building in order to see in detail each 

brownfield and obsolete public housing. 

Moreover, from a technical point of view, it is an 

easy-to-use system as it displays territory within an 

already existing virtual mapping, widespread and 

increasingly used by Internet users who do not have 

specific IT programming or digital cartography skills.  

By focusing on the two map structures — that of 

base map and the symbolic one — there is a satellite 

base map, which is veiled by a transparency making the 

basic territory barely visible. By clicking on the layers 

positioned on the left, it is possible to activate, and 

therefore make visible, the symbolic structure made up 

of three-dimensional polygons of brownfields and 

obsolete buildings. The use of transparency responds to 

the need of the online map not to show too much 

information at the same time. In fact, a visual hierarchy 

is created between the paper background, which must 

not make noise, and territorial elements on the surface, 

which must be clearly distinguished chromatically: the 

shades of orange for brownfields; the shades of blue 

obsolete buildings. Finally, the three-dimensional view 

shows territorial elements volume and underlines 

territory social dimension. 

By clicking the mouse on each building, a pop-up is 

activated showing the name of the place, as well as 

some quantitative and qualitative information on each 

area (e.g., surface, volume, constraints, properties, 

year of construction, building index, proximity of 

infrastructures, and so on). In the mapping, place 

names are central as they strengthen map and territory 

symbiosis by recalling the social meaning conveyed 

by denominations and allowing map expressing social 

values. In addition, other information on brownfields 

and obsolete items was aggregated by means of a 

“degree of operation” defined by the Rifo method, 

useful for identifying the urgency and priority of 

intervention for demolition and reconstruction. 

In addition, the creation of a mapping allowing to 

view abandoned and obsolete buildings in the 

foreground at the same time, underlines the Rifo 

method goal to envisage a digital cartographic 

platform for urban regeneration relating brownfields 

to obsolete public housing putting recipient choices at 

the center. The latter, through Rifo3d become 

cartographer and, through interactivity, builds his own 

map among the multiple perspectives proposed by 

map users. 

Therefore, Rifo3d, far from being a mere technical 

device, is a territorial operator influencing social 

behavior and a facilitating tool for communication 

between the actors involved in territorial development 

project and regeneration processes urban. It 

constitutes a useful platform to activate inclusive 

decision-making processes, based on the idea that 

participatory cartography is a complex system. Indeed, 

it intervenes in communication between actors with 

different interests, and it strengthens connections 

between actors on territory, albeit with different 

strategies and skills (researchers, administrators, 

entrepreneurs, inhabitants, and so on), consolidating 
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existing networks and spreading research knowledge. 

4. Conclusion 

Overall, Rifo mappings have shown how a 

“reflexive” approach to the application of the most 

advanced Geographic Information Technologies can 

contribute to enhancing and disseminating the 

scientific results achieved in territorial analysis, 

highlighting the role of maps as territorial operators. 

They had the objective of producing chorographies that 

are not limited to showing, overlapping or assembling 

the individual data collected for urban regeneration, but, 

trying to theoretically manage the communication 

process, they iconise territory and make its social needs 

emerge. Consequently, Geography is a strategic 

knowledge in order to build an territorial information 

as a basis for activating governance processes and 

planning inclusive urban regeneration interventions. 
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