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Abstract  

The environmental and ecological dimensions are pivotal in territorial governance, which seeks to mitigate 

human impact on ecosystems, promote sustainable land use, and strengthen green infrastructure and 

territorial capital. These goals are embedded within urban and land regeneration policies, which encompass 

strategies for the redevelopment, enhancement, and reuse of existing settlements. Within this framework, 

the regeneration of former military sites holds significant importance, emphasizing the repurposing of green 

spaces to augment the ecological potential of soils through the development of green infrastructure. This 

approach aims to connect green and natural areas, thereby improving ecological resilience, biodiversity, and 

the quality of the urban environment. In Sardinia, particularly in Cagliari, a considerable number of unused 

or decommissioned military facilities have arisen from decreased national defense requirements, with some 

being transferred to local authorities. The military presence in regions of high environmental and landscape 

value has had a dual effect: it has contributed to irreversible landscape alterations and environmental 

pollution, while simultaneously preserving natural resources from urban development. This paper examines 

the potential role of these assets in urban regeneration strategies, with a focus on ecological networks, 

territorial rebalancing, and the reconnection of urban fabric, thereby enhancing historical, architectural, and 

environmental heritage. 
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1. Introduction 

The urban regeneration policies are aimed at limiting the anthropic pressure on the environment and land 

resources, promoting the redevelopment and reuse of existing urban areas to protect the soil and its important 

ecosystem functions (Pileri, 2023). The European Soil Strategy 2030 (ESS), adopted in 2021, sets out a 

"hierarchy of soil use", giving priority to avoiding land use and sealing, and to promoting the reuse of already 

compromised and sealed land (EC, 2021). In Italy, the new National Biodiversity Strategy 2030, adopted in 

2023 by the Ministry of the Environment and Energy Security in line with the ESS, aims to address the problem 

of biodiversity loss and the progressive weakening of ecosystems, with the perspective of restoring and making 

resilient and adequately protected all global ecosystems by 2050. The strategy promotes processes of 

renaturalisation of degraded land, also in urban and peri-urban areas, with the aim of reducing hydrogeological 

risks and enhancing environmental resilience (Munafò, 2023). One of the main objectives of the strategy is to 

counteract the degradation of urban and peri-urban green ecosystems by promoting the use of Nature Based 

Solutions (NBS) that allow zero net soil consumption, including through the redevelopment and restoration of 

contaminated and sealed sites. Nature-based solutions (NBS) are central to the ecological transition and 

internationally recognised as essential for addressing climate and biodiversity challenges (Kabisch et al., 2016). 

In the past two decades, concepts such as Nature-Based Solutions (NBS) and Green and Blue Infrastructure 

(GBI) have emerged to facilitate the integrated planning of green spaces (Andersson et al., 2019; Dushkova 

& Haase, 2020). Promoting their extensive adoption is crucial, particularly with the backing of the EU Green 

Deal and associated initiatives. However, climate change, land use, environmental degradation and pollution 

continue to cause systemic damage to biodiversity and ecosystem services, with land use change being the 

main driver of impacts on terrestrial and aquatic ecosystems (Pultrone, 2024). 

The incorporation of Green Blue Infrastructure (GBI) into urban planning can facilitate the advancement of 

sustainable urban development, enabling the extensive proliferation of urban green spaces through the 

establishment of interconnected Urban Green Networks that are in harmony with natural ecosystems (Tulisi, 

2017). Green infrastructure (GI) offers significant advantages, including the mitigation of climate change, the 

enhancement of air and water quality, the conservation of biodiversity and the provision of recreational spaces 

for collective well-being (Beauchamp, Adamowski, 2013). The integration of natural elements into the urban 

context, including through the ecological regeneration of brownfield and underutilised sites (Ronchi et al., 

2023), contributes to the strengthening of cities' resilience to environmental impacts and the improvement of 

the quality of life of their inhabitants (Atkinson et al., 2014; Giannakidou, Latinopoulos, 2023).  

This is also the background of the Nature Restoration Law, approved by the European Council in 2024, which 

aims to reverse the decline in biodiversity and regenerate natural ecosystems, with the aim of restoring at 

least 20 per cent of the EU's land and marine areas by 2030 and, for urban ecosystems, a zero net loss of 

green spaces and tree cover, followed by a steady increase in their total area. This paper explores scenarios 

for the rehabilitation of public real estate aimed at fostering ecological regeneration within urban 

environments. It specifically addresses disused military sites, which frequently feature a combination of 

abandoned or underutilized structures and extensive open areas possessing substantial ecological potential. 

Regeneration is not limited to the functional rehabilitation of disused buildings and infrastructure, thus 

providing an opportunity for development without further land take but requires special attention to vacant 

and undeveloped areas. These soils, which may be either relatively natural or degraded from prior use, often 

require substantial efforts in renaturation and de-sealing to restore their ecological functions (Garda et al., 

2023). In recent decades, the need to find new uses for military real estate has become increasingly urgent, 

following a process of rationalisation of military assets at a global level. This change has been driven by 

technological evolution, geopolitical changes and periods of economic recession, which have necessitated a 

progressive reduction in defence spending. A significant part of military real estate, used for centuries in 

national defence activities and now surplus to requirements, is being decommissioned and converted to civil 
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uses (Gastaldi, Camerin, 2017). The redevelopment of former military sites requires a strategic planning 

approach that diverges from conventional use changes. The complexity of the process is derived from the 

involvement of multiple stakeholders, the existence of different expectations, and the distinctive environmental 

conditions of the sites (Bagaeen, 2016). The value of brownfield heritage is frequently overlooked in territorial 

policies, with economic potential taking precedence over its intrinsic worth as a catalyst for urban development 

and wider territorial regeneration (Artioli, 2016). A frequently neglected aspect is the processual character of 

its origins, shaped by a layering of initiatives and settlement dynamics over extended periods. Additionally, in 

areas of substantial environmental and landscape value, it represents a valuable "common good" of collective 

interest (Agenzia del Demanio, 2012). The case study of the metropolitan city of Cagliari provides an 

opportunity to reflect on the opportunities offered by the inclusion of brownfield sites, long excluded from 

urban dynamics due to their original functions, in the framework of integrated territorial regeneration policies 

in an ecological key. This reflection comes at a very positive period, coinciding with the ongoing process of 

adaptation of the Municipal Urban Plan to the Regional Landscape Plan (RLP). The considerable availability of 

former military sites has the potential to serve as a strategic resource if incorporated into policies designed to 

address some of the most pressing challenges facing contemporary cities, including land consumption and the 

loss of environmental and ecosystem resources. In this context, attention is drawn to urban voids and residual 

open spaces, which are often overlooked regarding the reuse of the built heritage, despite their significant 

potential for urban planning. 

2. Processes of decommissioning and rationalisation of military assets in the 

metropolitan city of Cagliari 

The territory of Sardinia is characterised by a large military servitude, represented by infrastructures and sites 

that have lost their original functions but are still largely managed by the Ministry of Defence. The present 

study employs a multi-source approach, integrating bibliographic, documentary, and institutional website data, 

to reconstruct the historical evolution and actual territorial distribution of military assets. Historical 

cartographies, aerial photographs and institutional documents have been used to identify military areas and 

to understand their evolution over time. The cataloguing of military sites was also made possible thanks to 

the consultation and cross-referenced study of official documentation on conventions, inter-institutional 

agreements, protocols of agreement and programmes for the decommissioning and alienation of military 

assets that have been carried out over the years and that have involved the Autonomous Region of Sardinia 

(RAS), the Ministry of Defence, the State Property Agency and the territorial authorities. The data have been 

collected in a GIS database, which has allowed a detailed analysis of the characteristics, geographical 

distribution and current use of the assets, considering their interaction with areas of landscape value and 

historical-cultural assets. 

A significant proportion of military servitudes are situated within the metropolitan area of Cagliari, 

encompassing an area of approximately 332 hectares between the municipalities of Cagliari and Elmas. These 

servitudes are distributed across the city, extending from the historic centre to peripheral areas such as Monte 

Urpinu and the promontories of Calamosca and Sant'Elia. In the wetland area of Molentargius, along the 

eastern part of the city, there are several military sites affecting an area of high landscape and environmental 

value, some of which decommissioned from time and currently unused, on which the Region of Sardinia has 

expressed its interest in the reuse, for example proposing the creation of an environmental centre. On the 

other hand, the largest and most important military facilities are concentrated on the Calamosca promontory, 

both in terms of extension and size of buildings, with a strong link to the historical defensive functions of the 

territory. These areas, once considered peripheral and mainly intended for agricultural and productive 

activities, have gradually been incorporated into urban settlement. However, their military function has helped 

to preserve their high landscape and environmental value, limiting intensive urbanisation. In this context, there 
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are also buildings of historical and cultural interest, such as a hillfort and a lighthouse, among the oldest in 

Sardinia. Most of the existing military buildings (barracks, residences, warehouses and other defence support 

infrastructures) are now in a state of abandonment or underused. Since 2006, the Region of Sardinia has 

carried out a census of military areas and buildings at regional level and has formalised a series of agreements 

with the Ministry of Defence to launch a programme of disposal of unused military areas, returning a significant 

proportion of these areas to the community. Due to the complexity of the administrative procedures required 

for the property transfer of assets, which are based on inter-institutional negotiations and require the 

investment of considerable resources in terms of cost and time, only a few assets have been transferred to 

the management of the local authorities (Colavitti, Serra, Usai, 2016).  

 

 

Fig.1 Military sites in the urban area of Cagliari 

 

Some are decommissioned but formally used by the Ministry of Defence, while others are considered ready 

for transfer to the regional authority, as allowed by regional autonomy. Many abandoned military sites need 

new uses, and their progressive deterioration is not only a waste of resources but also a burden on local 

communities. Nowadays, projects mainly focus on the reuse of individual assets and prioritise their economic 

and use values, with the purpose of new functions linked to the provision of public services such as education, 

health, sport and leisure. In addition to the lack of projects, strategies and overall visions for the rehabilitation 
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and recovery of these brownfield sites, little attention is paid to the historical, cultural and landscape context 

in which they are placed. Public planning has historically prioritised large urban facilities within the consolidated 

fabric, as in the case of the transformation of the former Royal Arsenal into a museum, or the valorisation of 

assets of historical and cultural importance. Alongside these institutional initiatives, informal and grassroots 

practices of great importance have emerged, such as the creation of natural and archaeological routes, 

developed in collaboration between citizens, environmental associations and military institutions, have helped 

to preserve collective access to a valuable territorial heritage (Perelli & Sistu, 2015).  

 

 

Fig.2 The ecological network in the urban area of Cagliari  

 

The distinctive character of the Cagliari case can be attributed to the location of military sites within a landscape 

shaped by significant territorial invariants and environmental features, as delineated by the Regional 

Landscape Plan (PPR). The environmental components include the wetlands of the Santa Gilla Lagoon at the 

southern end of the Campidano plain and the coastal-territorial complex of Poetto and Stagno di Molentargius 

in the south-eastern area of the capital city, as well as the structural ridge of hills. These areas are managed 

under a range of environmental protection regulations that impose strict limits on development, such as Sites 

of Community Importance (SCI) and Special Protection Areas (SPA), where the conservation of natural habitats 

and species of flora and fauna must be ensured in accordance with EU directives. In this context, the 
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preservation of large areas of medium to high naturalness within or adjacent to military zones is particularly 

important, as these areas account for almost 40% of the military zones in the municipalities of Cagliari and 

Elmas. This high level of naturalness underlines the environmental value of these areas, despite their military 

use, and highlights the importance of maintaining ecological integrity and biodiversity in such strategic areas. 

In general, the issue of public real estate regeneration does not seem to find an adequate place in metropolitan 

development policies and urban planning. The adaptation of urban planning instruments to the PPR is very 

slow and suffers from the lack of sharing processes between the different stakeholders, experts and 

municipalities, which is usually the only apparently expected practice of this procedure. As a result, there is a 

lack of coherent strategies for the conversion of disused areas to civilian use. Cagliari's current urban plan 

identifies disused military areas as transformation areas, mostly for general services and sports, leisure, 

cultural and social facilities, often integrated into urban parks. The approach to the redevelopment of disused 

military areas has often privileged individual initiatives aimed at responding to specific problems or social 

demands, which have proved ineffective in the absence of coordination of interventions within an overall 

strategic framework. 

3. The recovery of military brownfields for the ecological regeneration of the 

metropolitan area 

The importance of military heritage at metropolitan level suggests the potential benefits of a regeneration 

strategy focused on enhancing environmental and ecosystem values, balancing the relationship between built 

and unbuilt land through the preservation and protection of land and natural areas. The development of 

settlements is a long-term historical process involving the community and the territory, based on a virtuous 

relationship between anthropic activity and environmental resources, conceived globally as a territorial 

ecosystem. Urban growth has been historically conditioned by the environmental dominants of hills and coastal 

wetlands, affecting the original forms of the natural landscape. The infrastructure system has often altered 

environmental processes, disrupting the hydrographic networks that feed coastal wetlands, although they 

remain an important reservoir of biodiversity and naturalness. The dynamics of metropolitan development 

have resulted in the convergence of settlements with significant implications for the health of urban 

ecosystems and the ecological corridors that facilitate communication between wetlands and environmental 

matrices. The regeneration of ecological corridors and networks connecting urbanised areas with agro-

ecosystems has the potential to enhance the quality of living and production space, while also redefining the 

limits of urbanised areas (Magnaghi, 2000). This strategy reflects the design guidelines expressed in the 

Regional Landscape Plan (RLP), which assumes the priority objective of regenerating the Molentargius and 

Santa Gilla wetlands through the reactivation of environmental and productive uses with park-based forms of 

management. In particular, the RLP makes explicit the need for systemic management of the environmental 

components within the territorial macro-context, which are related in a relationship of mutual reciprocity, 

constituting a continuum of structural invariants of natural and ecological value, partially compromised over 

time by phenomena of anthropization and landscape modification (RLP, 2006). In line with these guidelines, 

the Municipal Preliminary Urban Plan aims to promote the connection between the Sant’ Elia district and the 

coastal areas, proposing the regeneration and reuse of disused areas and buildings, including those owned by 

the State and the military that are currently being decommissioned. 

The military servitudes located in the Calamosca and Monte Urpinu areas represent an opportunity to create 

an integrated and unified system of environmental and ecological protection, including wetlands and hills. This 

system would allow to counteract the process of urban expansion and the loss of green spaces by preserving 

green wedges and peri-urban agricultural areas.  

For a long time, military use has isolated these areas from the surrounding urban fabric, preserving their 

natural characteristics and protecting them from processes of territorial transformation and the consequent 
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loss of ecological and environmental value. It has also preserved a significant number of areas free of buildings, 

particularly in the Calamosca area and, to a lesser extent, in the Monte Urpinu area. These regions are 

characterised by extensive permeable surfaces and a limited number of built volumes, which have often 

resulted in relatively low levels of soil degradation. However, it is essential to consider the potential for 

contamination resulting from long-term military use, as this could impact the quality of the environment and 

landscape, necessitating environmental restoration, remediation, and rehabilitation efforts. The strategy for 

regenerating these regions should encompass the enhancement of natural capital, aiming to both preserve 

and reinforce the ecological network that spans from the coastal zone, through wetlands, to connect with the 

ridge and urban parks of the Cagliari area, extending ultimately into the expansive peri-urban agricultural 

region to the north. This would ensure the preservation of the natural character of the areas in question, 

maintain a balance between urban development and nature, counteract anthropogenic pressures and promote 

biodiversity and ecosystem services. The de-militarisation of previously restricted areas would facilitate public 

access while ensuring compliance with environmental constraints and adherence to landscape and urban 

planning guidelines. Interventions should give priority to improving accessibility, removing perimeter fences 

that are no longer necessary and improving links with the main road network, including through a system of 

low-impact cycle and pedestrian routes. The planning of routes, considering the historical and cultural heritage 

of the area, will encourage the use of resources that have been isolated and difficult to access.  

 

 

Fig.3 The strategies for the regeneration of disused military sites in the urban area of Cagliari 
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The safeguarding of disused military sites and the natural environment is significant at the territorial level, not 

only in terms of strengthening the ecological network of the metropolitan area, but also in enhancing the 

urban quality of surrounding neighbourhoods and potentially new districts in highly urbanised areas. In this 

way, disused public assets are reclaimed by the community for uses that enhance ecological functionality and 

facilitate territorial regeneration. 

Strategies for the ecological regeneration of military land envisage a different approach for the historic barracks 

on the promontory of Calamosca, an autonomous urban system but currently separated from the urban context 

by walls and physical barriers. The removal of these delimitations is essential to favour the redevelopment and 

collective use of the spaces, improving the connection with the surrounding urban fabric. 

The redevelopment of the military areas also includes the modernisation of the road network, with the 

integration of pedestrian and cycle paths and connections to public transport, promoting sustainable mobility. 

The objective of this intervention is to establish a novel integrated mobility structure that will facilitate 

connectivity between the city's residential and coastal areas, while leveraging the proximity of existing 

infrastructure, such as the recently inaugurated tram network. 

The conversion of the military buildings, which were mainly intended for personnel accommodation, will allow 

the recovery and functional adaptation of spaces, avoiding the consumption of new land. The redevelopment 

will follow a functional mix criterion, introducing residential, commercial and service spaces, creating an 

integrated context both physically and socially. This transformation will also benefit neighbouring districts, 

such as Sant'Elia, characterised by public housing and a lack of public services. 

The implementation of these strategies necessarily requires the co-participation and convergence of various 

public and private stakeholders, whose coordination can be facilitated by the design of instruments that provide 

a certain and shared basis to guarantee the satisfaction of the collective interest and, at the same time, the 

economic sustainability of the interventions. In this context, the public-private partnership model emerges as 

an effective approach for managing the financial planning of the intervention. It enables the provision of a 

housing stock designated for social housing at reduced rents, addressing the evolving social dynamics within 

the Cagliari area. This model meets the housing demands of middle-class residents, the elderly, and students, 

while ensuring a balanced social composition. Simultaneously, it allocates a portion of the housing to the free 

market to maintain economic viability, supported by the engagement of private investors. 

In conclusion, the strategies described seek to combine economic profitability, recovery and a virtuous 

reinterpretation of these heritages with the objective of redefining the structure and organisation of certain 

parts of the urban and territorial system. This is to be achieved by calibrating the decision-making process in 

preparation for the definition of new uses and functions for these areas, with recognition of their collective 

and not exclusively physical dimension. 

4. Conclusions 

The EU Green Deal shapes policies for equitable and sustainable development by prioritizing both the ecological 

and digital transitions, which, though complementary, present distinct challenges and dynamics. The ecological 

transition, aimed at achieving climate neutrality and sustainability, demands extensive political and societal 

engagement, whereas the digital transition is a continually evolving technological process, predominantly 

driven by the private sector. In this context, cities are central and require innovative urban development 

strategies and planning approaches that integrate ecosystem services and promote urban sustainability 

(Moraci et al., 2024). In urban contexts, the promotion of biodiversity and ecological transition is closely linked 

to urban and regional planning at the local level, where the provision of new Green and Blue Infrastructures 

(GBIs) or the enhancement of existing ones can be implemented. The regeneration of Cagliari's urban areas 

affected by military servitude offers an opportunity to integrate the design of GBIs into the urban planning 

process, thereby promoting the restoration of environmentally, socially and economically fragile and 
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endangered ecosystems. The availability of timely and accurate geospatial data is critical for informed decision-

making, improved understanding of ecosystem services and effective GBI planning (Giaimo et al., 2023). 

A critical aspect involves aligning urban and neighbourhood-level projects with broader metropolitan and 

regional strategies and policies. Planning instruments need to work in concert, introducing measures to link 

environmental components and protect remaining natural, peri-urban agricultural and interstitial areas, to limit 

urban sprawl and maintain the continuity of the metropolitan ecological network. Military sites, by virtue of 

their size and strategic location, serve as new nodes within the metropolitan ecological network, contributing 

to the continuity of coastal systems and agricultural landscapes, while protecting important ecological 

corridors, including those connecting the two wetlands. Given the importance of this issue, it would be 

beneficial for local governments to develop a sector-specific strategic tool for the management and 

enhancement of urban green spaces. In Italy, the Green Plan has often fulfilled this role by integrating the 

objectives, strategies and actions of traditional urban plans, while identifying areas of significant landscape 

and biodiversity value for protection and enhancement. This tool helps to improve the ecological and 

ecosystem conditions of both urban and peri-urban areas, while promoting ecological connectivity (Lazzarini 

et al., 2024). Numerous studies have shown that urban green spaces are essential for providing cultural 

ecosystem services (CES) such as recreation, a sense of belonging, well-being and aesthetic values. Urban 

and spatial planning should consider the presence of UGS with significant ecosystem value within or near 

urban areas, as well as their accessibility and usability, to improve the overall performance of the urban 

environment in response to the needs of residents (Pantaloni, 2024).  

The military presence has driven lasting processes of territorialisation, resulting in settlement contexts 

characterised by a combination of material and immaterial values embedded in local imagery. The case study 

of Cagliari illustrates the importance of ecological and environmental factors in shaping design scenarios for 

the reuse of decommissioned military assets. The processes of decommissioning of military assets in Sardinia 

is still hampered by bureaucratic complexity, regulatory constraints and high reclamation costs. The need for 

coordination between different institutions slows down the process, while regeneration requires huge 

economic resources that are often unavailable. In addition, social resistance and difficulties in exploring 

sustainable alternative uses contribute to leaving many areas in a state of neglect, limiting their potential for 

the community and the local economy.  

The paper highlights the potential of real estate assets inherited from the military presence to contribute to a 

comprehensive strategy for ecological regeneration, beyond a mere focus on the reuse of existing built 

heritage. The protection of remaining undeveloped areas is crucial to maintaining an appropriate balance 

between the built and natural environment. The redevelopment of military sites, due to their scale and strategic 

location, provides an opportunity to enhance the existing ecological network of the city. This continuity can be 

restored through multi-scalar planning and the strategic integration of collective facilities, which are essential 

for improving the quality of residential and industrial areas. In this way, these under-utilised public assets can 

be repurposed for community uses and functions that not only improve the ecological functionality of the sites 

but also contribute to wider territorial regeneration. 
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Fig.1: Military sites in the urban area of Cagliari. 

Fig.2: The ecological network in the urban area of Cagliari. 

Fig.3: The strategies for the regeneration of disused military sites in the urban area of Cagliari. 

Author’s profile 

Anna Maria Colavitti  

She is Full Professor of Urban and Regional Planning at the University of Cagliari (DICAAR), where she teaches Urban 

Planning across several degree programs. Her long research activity has mainly focused on the role and functions of local 

territorial heritage in planning processes at different scales. She leads major international and national initiatives, serving 

as the scientific director for European projects (Horizon 2023), national research activities (PRIN), and cooperative 

agreements aimed at fostering the development of inner areas (UNICA_ARiA-UNIMOL). 

Alessio Floris  

He is an architect, urban planner and research fellow at the Department of Civil, Environmental and Architectural Engineering 

(DICAAR) of the University of Cagliari, where he conducts academic research and provides teaching support in the fields of 

Urban and Regional Planning. His research interests focus on urban regeneration strategies, public real estate management, 

recovery of historic centers, and ecosystem services, with a particular emphasis on inner areas and marginalized territories. 

Sergio Serra  

He is Assistant Professor (tenure track position) in Urban and Regional Planning at the Department of Civil, Environmental, 

and Architectural Engineering (DICAAR) of the University of Cagliari. His research focuses on the tools for rent capture and 

urban plan management with a view to urban regeneration and the containment of land consumption, policies for the 

protection and enhancement of historical, cultural and landscape heritage, and plans and programmes for local development. 

He has acted as a consultant for local authorities in the drafting of municipal urban plans and detailed plans for historic 

centres. 


	1. Introduction
	2. Processes of decommissioning and rationalisation of military assets in the metropolitan city of Cagliari
	3. The recovery of military brownfields for the ecological regeneration of the metropolitan area
	4. Conclusions
	References
	Image Sources
	Author’s profile

