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Abstract: This paper explores the enhancement of adaptive reuse (AR) of buildings through the
lens of the sustainability protocols within the context of circular economy (CE) in Italy. Cities
and the built environment can play a key role in the transition to a CE, especially considering the
documented negative global impact due to resource consumption and waste generation. This is
recognised among the principles of circularity defined by the European Commission towards a
general strategy for a sustainable built environment, which encourages initiatives of building reuse
and land consumption reduction. It has been proven that the AR of vacant buildings can bring
environmental, social, and economic benefits towards an urban strategy based on CE principles
by generating useful values to support innovative development dynamics. In this perspective, the
sustainability protocols can be identified as useful tools to pursue strategies for spreading the culture
of sustainable build environment. Considering the huge vacant Italian architectural heritage, this
paper aims to analyze how the most widely used sustainability protocols in the Italian context
currently address the enhancement of the reuse of buildings, to improve environmental, social, and
economic quality in the built environment. We discuss the results highlighting how and which
sustainability protocols better intercept these issues, providing grounds for future development.

Keywords: circular economy; adaptive reuse; sustainability protocols; vacant buildings

1. Introduction

Cities and the built environment can play a key role in the transition to a circular
economy (CE), especially considering the documented negative global impact of resource
consumption and waste generation. Concerning the concept of CE, the European Green
New Deal launches a comprehensive strategy focused on a climate neutral and resource-
efficient economy, whose action plan aims precisely at providing a legislative initiative for
the development of a CE that stimulates investment growth and reduces consumption [1].
In this sense, the shift from a traditional linear economy model to a circular one contributes
significantly to achieving climate neutrality in 2050 and decoupling economic growth from
resource use [2].

The concept of CE is currently at the core of a scientific discussion [3] and plans
to cover the entire economic cycle, namely production, repair, regeneration, and waste
management. Among the principles of sustainability and circularity promoted in the action
plan we observe [1]: (i) the focus on product durability, reusability, and reparability; (ii)
the increase in the use of safe and high-performance recycled materials; (iii) the promotion
of high-quality remanufacturing and recycling with a view to limiting single use and
premature disposal; (iv) the reduction in environmental impacts.

In this context, the role of the built environment is fundamental to achieving the
principles of circularity relating to the entire life cycle of buildings [4,5]. Consider, for
example, the need to design durable and adaptable buildings, with supporting digital
registers, and the imperative to reduce soil sealing by reactivating abandoned or unused
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buildings, sites and areas [2]. Related to the latter we stress the fact that most of the existing
building stock will still be there in the next 100 years and, as such, its sustainable use must
be maximised [6,7].

In favour of the development of CE initiatives, this paper is focused on the adaptive
reuse (AR) approach of underused or abandoned buildings, sites, and areas as a useful
practice to generate new values by supporting innovative development dynamics.

AR is a strategy to improve the environmental, social, and financial performance of
a building, site, or area by transforming them from unused objects to ones with a new
purpose [6–9]. Indeed, adaptability is considered among the general principles for the
design of circular buildings in the perspective of extending their life, preventing their
premature demolition, through the provision of transformations and adaptations for new
uses [10].

In this context, the sustainability protocols can be identified as useful tools to pursue
strategies for spreading the culture of sustainable building. In fact, such protocols are
identified as a potential economic incentive lever among the ten policy levers suggested by
the Ellen MacArthur Foundation (EMF), with a view to designing, assessing, and certifying
the sustainability of the built environment through a system of performance criteria [11–13].

Within this framework, the present paper aims at exploring and understanding if and
how the most widely used sustainability protocols in Italy (GBC and ITACA), currently
address and enhance the practice of AR of underused or abandoned buildings in the
broader context of CE. This issue is particularly relevant for the Italian territory, that counts
a huge underutilised and abandoned architectural heritage [14,15].

There is huge underutilised and abandoned architectural heritage available within
the Italian territory [14,15], this paper explores how it can be reused.

Accordingly, the paper is organised as follows. Section 2 outlines the methodology
and the research tasks that were conducted to achieve the objective of this paper; Section 3
explores the role of the sustainability protocols in relation to the concept of the AR framed
within the broader context of the CE, providing a description of the most widely used
Italian protocols; Section 4 illustrates the results of the analysis; and Section 5 provides the
discussion highlighting how and which sustainability protocols better intercept the issues.
Finally, Section 6 summarises the conclusions.

2. Methodology

The research methodology employed in this paper includes three phases, namely: (i)
the intelligence phase, related to the collection of materials and analysis of the key themes
and tools of this paper (CE, AR, and the sustainability protocols); (ii) the categorisation
phase, related to an in-depth analysis of the protocols in terms of the proposed criteria
and credits; (iii) the synthesis phase that aims to provide a framework of results useful to
understand the potential shortcomings in the sustainability protocols with respect to the
investigated themes (Figure 1).
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Figure 1. Outline of the 3 steps that compose the linear methodological process of the paper.

Phase 1: Intelligence
This phase is an exploratory investigation of the concepts and tools underlying the

study. This is fundamental in order to provide an appropriate theoretical background
on the nexus between the concepts of CE and AR and on the role of the sustainability
protocols. First, the scientific literature was analysed with respect to the topic of CE in the
built environment. Second, the official reports of the European Commission and the EMF
were examined to verify the general requirements and principles at European level. Third,
the literature concerning the practice of AR was analysed to understand the benefits that it
can offer to the transition towards a circular built environment from a social, environmental,
and economic point of view. Finally, sustainability protocols were analysed as tools with a
potential effective role in achieving circular cities and buildings. Starting from a general
framework of these assessment tools with respect to the international panorama, the
analysis foresees the identification of the most used sustainability protocols at Italian level
and focused on the building scale.

Phase 2: Categorise
Here, the protocols selected in the previous step are subject to an in-depth review. In

this sense, the most used protocols at the Italian level at the building scale are analysed in
terms of their contents and more specifically concerning the key elements of the sustain-
ability assessment in terms of proposed criteria and credits. The categorisation of the latter
is based on two levels, derived from the core themes of the study analysed in the previous
step. Thus, the first category responds to the CE theme and, therefore, identifies which
criteria and credits support the assessment with respect to the development of circular
principles. The second category relies on the previous one and observes which of these
criteria and credits promote and enhance the social, environmental, and economic benefits
offered by the practice of AR.

Phase 3: Synthetise
The last methodological step includes the synthesis of the previous in-depth analysis.

Accordingly, it is foreseen to provide, through charts and percentage data, a framework of
results that allow to understand the potential shortcomings, and, therefore, potential points
of implementation of the sustainability protocols analysed, with respect to the themes of
CE and AR.

3. Theoretical Background
3.1. Adaptive Reuse and Circular Economy: The Role of the Sustainability Protocols

The EMF defines the CE as “a continuous positive development cycle that preserves
and enhances natural capital, optimises resource yields, and minimises system risks by



Sustainability 2021, 13, 8077 4 of 15

managing finite stocks and renewable flows. It works effectively at every scale. The
circular economy provides multiple value–creation mechanisms that are decoupled from
the consumption of finite resources” [16] p. 46 and circular cities as systems that “embeds
the principles of a circular economy across all its functions, establishing an urban system
that is regenerative, accessible and abundant by design. These cities aim to eliminate the
concept of waste, keep assets at their highest value at all times, and are enabled by digital
technology. A circular city seeks to generate prosperity, increase liveability, and improve
resilience for the city and its citizens, while aiming to decouple the creation of value from
the consumption of finite resources” [17] p. 7. In this sense, the built environment must
focus on closed and non-linear circuits, centred on recovery and recycling, pursuing a
responsible use of resources while keeping human needs and well-being central to the
design.

Adaptive reuse is considered a valuable approach to reactivate and reuse disused
or abandoned buildings, sites, or areas giving them a new purpose useful to the soci-
ety [6,8,15,18]. The reuse of this heritage has a positive impact on urban sprawl and land
consumption [19], in addition to being defined as an effective and environmentally re-
sponsible approach [6,20,21] it also acts with a great impact on cities and territory from
an economic and social point of view [22–24]. In this sense, being a form of sustainable
regeneration that extends the life of the existing heritage, its key role in the concept of CE
within the construction sector is evident [23–27].

CE principles must permeate all stages of a building cycle, transforming the way they
are designed and maintained over time by reducing the production of new construction
and urban land use [4,5]. It is worth mentioning that research on the application of CE
to the built environment results to be highly focused on the reduction and recycling of
construction waste [28] and that from the EMF and European Commission Action Plan
reports there is a strong emphasis on the choice of materials and the way in which new
buildings are designed in the perspective of future reuse, while the practice of reusing
existing buildings, although promoted and encouraged in favour of reducing soil sealing,
appears to be less explored. Indeed, the real estate and construction sector is very focused
on designing new buildings that facilitate future circularity [3]. Among the practices
promoted on new buildings we observe [29]: (i) modularity and movable walls with a view
to a flexible design that allows future incremental changes over time; (ii) the careful and
safe selection of construction materials used with a view to future reuse and in favour of
the local economy; (iii) design inspired by nature to create energy and technology efficient
solutions.

AR as a key element of the CE concept and in line with the concept of sustainable
architecture [30] emerges as a widely growing practice in favour of the three pillars of
sustainability [23]. Indeed, it offers the following social, environmental and economic
benefits:

• From a social point of view, it strengthens the sense of community by promoting the
preservation of architectural aesthetics and tangible and intangible values [23,28,31].
Furthermore, reactivating unused or abandoned assets by returning them to architec-
tural, energy, and technological quality promotes the well-being and safety of users
and the community [23];

• The environmental sustainability of the reuse practice lies mainly in the lower con-
sumption of energy and new materials, thus in the reduction in emissions and soil
sealing [19,21,32];

• Finally, from an economic point of view, two main benefits can be observed, the
economic convenience of reuse compared to the demolition and construction of a new
building [8,22,33–36] and the positive externality produced on the real estate value
of the building itself and adjacent assets, with consequent activation of social and
economic flows [23].

New and existing underused or abandoned buildings, if kept efficient, can be reused
for more than a century, adapted and reconfigured for new purposes and functions, fos-
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tering the development of a thriving and resilient built environment. In the light of the
above, we understand the relevance of the AR approach for economic growth, social well-
being and environmental conservation: the reuse of underutilised or abandoned heritage
contributes to return new opportunities to these assets, decoupling growth from resource
consumption [25].

As in new construction, AR projects have a life cycle made of different phases, namely
planning, design, construction, and operation and maintenance [22]. Within such projects
several professionals are involved (architects, engineers, contractors, and facility managers)
on the effectiveness of the practice and have different roles within the context of architecture,
engineering, construction, and facilities management (AEC/FM). In this regard, there is a
need for a standardised methodology that unifies professionals [37] helping them “speaking
the same language”. However, before being able to provide detailed recommendations,
it is fundamental to first analyse the evaluation tools, such as sustainability protocols,
identified as instruments with a potential effective role in the realisation of circular cities
and buildings.

We believe that the evaluation tools as sustainability protocols are relevant for this
analysis considering the importance of responsible approaches to the built environment
to outline tools to assess its sustainability [38]. Actually since the end of the 1980s, within
the international context an increasing awareness related to the relationship between the
need for new space and its limitation occurred, emphasizing the depletion of this resource
although necessary [13]. As a consequence, the research activity in the field of in the field
of evaluating the environmental performance of buildings has increasingly highlighted
the importance of considering and disseminating responsible practices, leading to the
gradual emergence of the need for targeted tools to assess the sustainability of the built
environment [37].

With this perspective, in 1990 the first sustainability protocol building research estab-
lishment environmental assessment method (BREEAM) was developed by the Building
Research Establishment (BRE) organisation in the United Kingdom (Shan and Hwang,
2018), followed 3 years later by the leadership in energy and environmental design (LEED)
protocol, developed by the United States Green Buildings Council (USGBC) and quickly be-
came the most widely used sustainability protocol within the international context [13,37].
The testing of the BREEAM and the LEED sustainability protocols quickly led to a diffu-
sion of these tools within the international panorama and a consequent development by
countries of a reference sustainability protocol at the national level [13].

These tools aim at spreading a sustainable approach towards construction [37] by
evaluating through a rating system the application of effective strategies reducing the
impact of the construction sector in cities [37,39].

In particular, it is worth noting that the sustainability protocols have evolved over
the years since their development [37] by increasingly recognizing the fundamental role
of the built environment on people’s lives [13]. These tools have shifted from a focus on
resource exploitation in energy-environmental terms to a broader perspective, in order to
consider different criteria to assess the multidimensionality of sustainability considering
the built environment [40]. Indeed, since the early 2000s, there has been a progressive
recognition within the sustainability protocols of the need to consider the impacts of the
built environment in a more holistic manner [41], paying particular attention to production
and responsible approaches towards materials and values [12] and recognizing the role of
the construction sector on both environmental, economic, and social issues [42,43].

In this perspective, the potential role of the sustainability protocols in the effective
pursuit of more circular cities seems evident [16], considering not only the design of new
buildings, but also in the management of the existing building heritage through responsible
approaches.
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3.2. The Italian Context

The phenomenon of abandoned and underused buildings is relevant in Italy, which
counts for a total number of unused buildings and dwellings exceeding six million [14,15].
These buildings constitute a symbolic value and significance for the place and the com-
munity in terms of historical memory and, therefore, their unique historical and cultural
characteristics must be preserved [44].

Hence, with reference to this huge stock of disused or abandoned buildings that
cha0racterises the Italian context, it could be interesting to explore how the most used
sustainability protocols in Italy address the AR for the improvement of the environmental,
social, and economic quality of cities.

The most widely used protocols in Italy include the Green Building Council Italia
(GBC Italia) protocol [45], developed in 2009 and the Institute for Transparency of Contracts
and Environmental Compatibility (ITACA) protocol [46], developed in 2004 [13].

In particular, the GBC Italia sustainability protocol is an adaptation to the Italian
context of the LEED protocol developed in the United States. Moreover, it is a voluntary
tool that includes the following four classifications according to the type of its application:
the GBC Home, the GBC Neighborhoods, and the GBC Condominiums, considering the
residential buildings, and the GBC Historic Buildings [45].

The GBC Italia assessment model is based on a hierarchical system that at the high-
est level includes thematic sections, containing both mandatory prerequisites and non-
mandatory credits to be considered for the assessment [45]. In particular, a score is assigned
to the credits based on requirements identified by the credits themselves [13]. Therefore,
the level of the certification obtainable from the GBC Italia protocol derives from the sum
of the scores of each credit, which, in particular, can vary from a minimum of 40 points
to a maximum of 110, diversifying the overall classification into basic, silver, gold, or
platinum [45].

Similarly, the ITACA protocol is a voluntary tool contextualised in the Italian context
based on the international assessment model SBTool, developed as part of the Green
Building Challenge research process [46]. In particular, the ITACA protocol includes three
classifications based on its type of application: the ITACA for residential buildings, the
ITACA for non-residential buildings and the ITACA Urban Scale [13].

Unlike the GBC Italia protocol, the elements of the assessment model of the ITACA
protocol change both in number and content according to the regional application on the
Italian territory, since it is strongly context dependent [13].

Moreover, the ITACA protocol also includes a hierarchical assessment model, that
considers at the highest level the thematic evaluation areas, which contain the categories
deepening the topic covered by the evaluation areas [13]. Furthermore, the categories
contain the criteria, delving into an aspect of the category. Finally, the criteria contain the
performance indicators, which are useful in assessing the performance of each criterion [45].
In particular, the assessment within the ITACA protocol starts from the performance indi-
cators, to which an absolute value is attributed based on the comparison with benchmarks
of the regulatory framework and local building practice [46]. Subsequently, the absolute
values are normalised in a range from −1 to +5 and aggregated in order to return the score
for each criterion, which is, in turn, aggregated to provide the score of the category. Finally,
the scores of each category return the overall score within a range from −1 to +5, where 0
is considered the standard performance and 3 the best practice [13].

It should be noted that both the GBC Italia protocol and the ITACA protocol have
a hierarchical structure starting from the thematic areas deepened by the credits and
criteria, which are evaluated according to the use of performance indicators or requirements
outlined within the protocol itself. Therefore, within the sustainability protocols examined
the level of the credits and criteria provide the key element of the evaluation model [40].

Within the present research, the credits and the criteria, respectively, of the GBC Italia
and the ITACA protocols are used as a framework to verify that they address the issues
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related to the enhancement of the reuse of buildings for improving the environmental,
social, and economic quality of cities.

4. Criteria for the Enhancement of Building Reuse

In this section we provide the categorisation of criteria and credits. Since the in-depth
analysis provided in this paper focuses on the building scale to better intercept the AR
concept, the GBC Home, GBC Historic Buildings, ITACA for residential buildings, and
ITACA for non-residential buildings protocols have been investigated, thus excluding
applications that include a larger urban scale.

Subsequently, the selected building-scale applications of the sustainability protocols
under consideration were analyzed in detail at the level of the key elements used within
the assessment model provided, such as:

• The credits with regard to the GBC Home and the GBC Historic Buildings protocols;
• The criteria for the ITACA for residential buildings and the ITACA for non-residential

buildings protocols.

It should be specified that, since the ITACA protocol changes in terms of the number
and content of the criteria according to the application within the regional territory, for
the purposes of the analysis it was chosen to analyze the ITACA protocol of the Piedmont
Region, in northern Italy [47].

In particular, in order to understand how the sustainability protocols examined and
addressed the issue of the AR within the broader context of the CE some phases of analysis
have been followed. First, all the 74 credits (GBC) and the 59 criteria (ITACA) of the
sustainability protocols under examination were studied in detail in terms of the content
in order to categorise these credits and criteria according to the two levels highlighted in
Section 2 (see “Attached 1” in Supplementary Material). Second, the credits and the criteria
with a relation to the CE were identified. Third, among these credits and criteria, those that
addressed the AR were identified. Indeed, within the examined protocols, all the credits
and the criteria that relate to the AR also relate to the broader concepts of CE.

Through this in-depth analysis, the credits and the criteria of the examined sustainabil-
ity protocols which address the AR within the context of the CE were, therefore, identified
and selected (Figures 1 and 2).

Figure 2 shows the 33 identified credits out of the total 74 credits of the sustainability
protocols GBC Home and Historic Building having a relation to the CE in terms of investi-
gated contents (see “Attached 1” in Supplementary Material). Accordingly, those identified
credits relate mainly on the reduction in consumption and waste of resources and materials,
paying attention to natural capital and environmental impacts while focusing both on the
promotion of recycling, reuse, and of sourcing from renewable sources.

Moreover, according to Figure 2, among these credits those relating to the AR can
be highlighted. In detail, Figure 2 underlines how the GBC Home and the GBC Historic
Buildings protocols provide, respectively, 12 and 21 credits related to the CE. Among those
identified credits the GBC Home protocols underlines 2 out of 12 credits concerning the
AR, compared to the 4 out of 21 credits provided by the GBC Historic Building protocol.

In particular, the credit “Selection of the site” on the one hand in line with the CE con-
cept aims to reduce the environmental impact of buildings by protecting natural capital [17],
while on the other hand in line with the AR concept it seeks to re-habilitate an existing
building with interventions of architectural upgrading or construction of additional levels
on the existing building. In addition, the credit “Reuse of structural and non-structural
elements of buildings” also within the GBC Home protocol is in line with the CE concept,
aiming to extend the life cycle of the existing building stock, preserving resources and
reducing the environmental impact in relation to the production and transport of materi-
als [17]. In parallel, this credit also refers to the AR aiming to reuse the existing building in
its major elements considering the load-bearing structure, the building envelope, as well as
its internal partitions.



Sustainability 2021, 13, 8077 8 of 15

Sustainability 2021, 13, x FOR PEER REVIEW  8 of 15 
 

 

transport of materials [17]. In parallel, this credit also refers to the AR aiming to reuse the 

existing building in its major elements considering the load‐bearing structure, the build‐

ing envelope, as well as its internal partitions. 

 

Figure 2. Credits of the GBC Italia Home and the Historic Buildings protocols related to the CE and the AR concepts. 

Similarly, Figure 2 shows that according to the GBC Historic Building protocol, the 

credits concerning the CE include those related to the AR. 

In particular, the “Compatibility of intended use and settlement benefits” and “Reuse 

of buildings: maintaining existing technical elements and finishes” are in line with the AR 

approach  since evaluate  respectively  the  re‐functionalisation of existing historic build‐

ings, with particular attention to identify uses that promote the good conservation over 

time, and the reuse of buildings in order to extend the life cycle of the existing building 

heritage, preserving the historical resources in environmental, social, and cultural terms. 

Additionally,  the  credit  “Structural  compatibility with  the  existing  structure”  ap‐

pears in line with AR (Figure 2), suggesting to minimise the transformation [18] by pro‐

tecting the compatibility with the existing structure and preserving the shapes and the 

characteristics of  the existing buildings. Furthermore,  the possible presence of external 

spaces annexed to the building can be an issue to be discussed in terms of project scale 

and the potential of the building. Indeed, these latter represent some of the fundamental 

points to be investigated in an AR project [18], and, according to this the transformation 

of the external spaces of the building, should be carefully investigated since they could 

constitute a positive potential to be exploited or a negative potential to be managed. In 

this sense, the credit “Site development: open space restoration” (Figure 2) supports the 

management and the sustainable development of these spaces. 

Similarly, according,  respectively,  to  the  ITACA protocol  for  residential buildings 

and the ITACA protocol for non‐residential building Figure 3 shows the 25 identified cri‐

teria out of the total 59 criteria having a relation to the CE in terms of investigated content. 

Indeed, these criteria are mainly related on one hand to waste and efficient management 

of resources and on the other hand the use of renewable sources and reuse of materials 

and the use of sustainable materials, aiming to avoid waste. 

Figure 2. Credits of the GBC Italia Home and the Historic Buildings protocols related to the CE and the AR concepts.

Similarly, Figure 2 shows that according to the GBC Historic Building protocol, the
credits concerning the CE include those related to the AR.

In particular, the “Compatibility of intended use and settlement benefits” and “Reuse
of buildings: maintaining existing technical elements and finishes” are in line with the AR
approach since evaluate respectively the re-functionalisation of existing historic buildings,
with particular attention to identify uses that promote the good conservation over time,
and the reuse of buildings in order to extend the life cycle of the existing building heritage,
preserving the historical resources in environmental, social, and cultural terms.

Additionally, the credit “Structural compatibility with the existing structure” appears
in line with AR (Figure 2), suggesting to minimise the transformation [18] by protecting the
compatibility with the existing structure and preserving the shapes and the characteristics
of the existing buildings. Furthermore, the possible presence of external spaces annexed to
the building can be an issue to be discussed in terms of project scale and the potential of the
building. Indeed, these latter represent some of the fundamental points to be investigated
in an AR project [18], and, according to this the transformation of the external spaces
of the building, should be carefully investigated since they could constitute a positive
potential to be exploited or a negative potential to be managed. In this sense, the credit
“Site development: open space restoration” (Figure 2) supports the management and the
sustainable development of these spaces.

Similarly, according, respectively, to the ITACA protocol for residential buildings and
the ITACA protocol for non-residential building Figure 3 shows the 25 identified criteria
out of the total 59 criteria having a relation to the CE in terms of investigated content.
Indeed, these criteria are mainly related on one hand to waste and efficient management of
resources and on the other hand the use of renewable sources and reuse of materials and
the use of sustainable materials, aiming to avoid waste.

Moreover, according to Figure 3, among these credits those relating to the AR can be
highlighted. In particular, Figure 3 shows how the ITACA protocol for residential buildings
and the ITACA protocol for non-residential building provide, respectively, 12 and 13 criteria
related to the CE. Among those identified criteria both the ITACA protocols underline
1 criterion concerning the AR. Indeed, within both protocols the criterion “Land reuse” is
in line with the CE concept aiming to safeguard and enhance the natural capital [17], while
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it refers to encouraging the reuse of previously anthropised, disused or contaminated areas,
in order to avoid the consumption of new land, with reference to both land and buildings.
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In particular, Figures 2 and 3 show how, respectively, both the credits and the criteria
of the sustainability protocols investigated emphasise relationships mostly with the broader
concepts of CE rather than the AR. Indeed, these credits and criteria focus more on the one
hand on the reduction in consumption and waste of resources and materials, promoting
recycling and reuse, and on the other hand on the promotion of resources from renewable
sources. Among those credits and criteria that relate to CE only a few are identified as
relating to the AR (respectively, for 2 out of 12 GBC Home, 4 out of 21 for GBC Historic
Building and only 1 for ITACA protocol for residential buildings and the ITACA protocol
for non-residential building).

Accordingly, it should be noted in Figure 2 that, according to the GBC Historic
Building protocol, the credit “Recovery of degradated sites” refers to the environmental
restoration of degraded sites only through remediation and disposal of hazardous waste,
having therefore no relation to the AR but only to the CE concept. Moreover, the credit
“Reuse of materials” within the GBC Historic Building (Figure 2) refers only to the reuse
of minor materials. Indeed, as explained in the protocol, large functional parts of the
building that are reused are not considered within this credit [45]. This is also in line to
the “Recycled/recovered materials” and “Materials from renewable resources” of both the
ITACA protocols underlines in Figure 3, which including a list of minor materials [46], thus
emphasising relations only with the CE.

5. Discussion of Results

In order to provide all-encompassing results, in this section we synthetise in which
percentage the credits and the criteria of the GBC Italia and the ITACA protocols support
the practice of AR affect the totality of the credits and the criteria contained within the
assessment framework (Figures 4 and 5). In this way, the crossing of the two analyses
provided has allowed to bring to light some interesting considerations.
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Figure 4 shows that although in the previous analysis the GBC Historic Buildings
protocol seemed to be the one with the most consideration of both the AR and the EC
concepts (Figure 2), in consideration of the total number of credits provided within the
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assessment model the GBC Home protocol contains more credits related to both the AR
and the CE (respectively, 2 and 12 out of 26).

In both cases it can be observed that half of the credits considered within the model
appear to have no relationship with either the AR or the CE. However, it should be
emphasised that in this study only protocols at the building scale were considered, as if
sustainability protocols were considered at a larger scale the results may change.

Figure 5 points out that there are no substantial differences highlighted considering
the two sustainability protocols ITACA for residential buildings and the ITACA for non-
residential buildings. Accordingly, within these two protocols a similar number of both
total criteria and criteria related to the AR and the CE are considered. In particular, also
with reference to non-related criteria, the difference is not substantial. Indeed, in the case
of the ITACA protocol for residential buildings there are 16 non-related criteria out of
28 totals, while the ITACA protocol for non-residential buildings shows 18 non-related
criteria out of 31 totals.

From the analysis provided, the GBC Home although it is not the protocol with the
highest number of credits related to the AR, as it is the one that considers a lower total
number of credits and criteria than the others, it seems to be the one with the percentage of
criteria most related to the topic under investigation. In particular, it focuses on one hand
on the reuse of the existing buildings through interventions respecting the architectural
features with the credit “Selection of the site” and, on the other hand, concerning the credit
“structural compatibility with the existing structure” on the evaluation of the percentage of
reuse of the building, in terms of preservation of its structural characteristics.

Moreover, it is interesting to note that although the GBC Historic Buildings protocol
does not show the highest percentage of credits related to the practice of reuse, it is the one
with the highest number of credits related to the AR and with a more holistic approach in
reference to both the AR and the CE. Indeed, according to the “Compatibility of intended
use and settlement benefits” and “Site development: open space restoration” it shows a
particular attention in terms of compatibility of both the uses that preserve the memory and
the historical and cultural significance of the buildings, and on the sustainable regeneration
of the site and the location of the buildings, generating environmental, economic and social
benefits. Within this sustainability protocol is in fact emphasised a particular attention
towards the recognition and the enhancement of historical heritage, both in terms of reuse
and enhancement of its significant features on the territory [48]. Instead, concerning the
“Reuse of buildings: maintaining existing technical elements and finishes” and “Structural
compatibility with the existing structure” credits, the GBC Historic Buildings protocol con-
siders more technical and structural issues in order to preserve the forms and characteristics
of the assets under transformation.

Furthermore, the ITACA protocols for residential buildings and the ITACA for non-
residential buildings are those with fewer criteria related to the practice of reuse, mainly
focused on a reuse in terms of decreasing of the land consumption, not considering issues
related to the measurement of respect for architectural features of buildings, the flexibility
and modularity of the space, nor the preservation of memory and historical or cultural
significance.

6. Conclusions and Future Developments

This paper analyses the most widely used sustainability protocols in Italy, GBC Italia
and the ITACA protocols, to explore how AR of underused or abandoned buildings is
addressed within the broader context of CE. AR presents itself as a valuable approach
to reactivate and reuse disused or abandoned buildings, sites or areas, giving them a
new useful purpose. It is therefore identified as sustainable regeneration and as such we
recognise its key role in the concept of a CE.

The EMF emphasises the fundamental role played by cities within the consumption
and exploitation of resources, since they are the main drivers of economic and social
development [17]. Accordingly, within cities the construction sector plays an important
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role for sustainability purposes, being responsible for a strong impact on the environmental,
economic, and social spheres [49].

In order to analyse and understand how this practice is considered and promoted
within the sustainability protocols, an in-depth analysis has been carried out in which the
credits and the criteria respectively of the GBC Italia and the ITACA protocols are used as a
framework to verify if they are able to address the issues related to the enhancement of the
reuse of buildings for improving the environmental, social, and economic quality of cities.

Specifically, we analyzed the GBC Home, the GBC Historic Buildings, the ITACA for
residential buildings and the ITACA for non-residential buildings protocols.

The results of the analysis show that both the ITACA protocols present little relation-
ship in terms of consideration of the practice of reuse, compared to the GBC Home and
the GBC Historic Buildings protocols. This may be due to the fact that the GBC Italia
protocol is a declination to the Italian context of the LEED protocol, within which the
consideration of reuse of the built heritage is emphasised, considering in particular the
AR and the preservation as an added value within projects. At the same time, the ITACA
protocol focuses heavily on resource consumption, especially in terms of land use and
energy, providing a limited model to measure performance in terms of AR.

It is worth highlighting two relevant elements according to the practice of AR: first,
in the report of the EMF and in the action plan the AR of existing buildings seems to
take a back seat to the sustainable and circular design of new buildings for future reuse;
second, even national sustainability protocols seem to be less related to AR in terms of
evaluation credits and criteria, in favour of a greater promotion and assessment of CE
issues, such as resource consumption and waste production. This is probably due to
the fact that, as Foster [24] states, although AR demonstrates environmental, social, and
economic benefits, it does not necessarily lead to a complete reduction in the need for new
buildings or require more impactful practices than new construction due to outdated or
contaminated buildings that may not be up to current standards. Thus, we can conclude
that AR supports and represents a key and fundamental component in the transition
towards a CE, allowing the reactivation of the disused or abandoned Italian architectural
heritage and reducing consumption, waste production, and soil sealing, but above all this
practice must be taken into account when designing new buildings for a future circular and
reusable built environment. On the basis of the results, we stress that both the sustainability
protocols considered should include a broader set of credits and criteria to support AR on
both existing and new buildings in the perspective of future reuse.

It is important to underline that the research so far conducted leaves room for future
development. First, we plan to broaden the research perspective to include so-called
neighbourhood-scale sustainability protocols. The concept of the CE is broad and it would
be useful to understand to what extent the overall sustainability protocols respond to it.

Second, a substantive analysis of the evaluation methods for the individual criteria
and credits would be appropriate in order to ascertain whether they are appropriate from
the point of view of the CE and AR or whether they need to be rethought or revised.

Finally, it would be interesting to identify the different advantages and recommen-
dations for the actors involved in the design process, with respect to the application of
sustainability protocols in AR contexts. An in-depth analysis of the application dynamics
of protocols from the perspective of CE and AR would provide a set of useful guidelines
for practitioners.
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