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Abstract: Cultural heritage sites can be affected by landslides, often causing damage to their integrity,
value, and accessibility. Several studies worldwide were focused on the assessment of the potential
threats that landslides can pose to the preservation of cultural heritage sites. This article aims to
review landslide studies at cultural heritage sites worldwide, analyzing the publications” temporal
distribution, selected methods, geographical and climate contexts, and investigated landslide types.
We analyzed a database of 331 publications from 2000 to 2023 in study areas distributed across
47 countries, compiled through systematic queries of the Web of Science and Scopus catalogs. The
results show an increase in the number of publications from 2012 onwards, with most studies
performing landslide susceptibility analyses on cultural heritage sites. The majority of the studies
deployed a geomorphological approach address slope instability mechanisms that threaten site
integrity, with a significant number of publications presenting model-based, multidisciplinary and
engineering geological approaches. Europe, North America, and Asia and the Pacific concentrate the
majority of studies, with Italy and China having the highest number of case studies. The threats to
cultural heritage sites located in Latin America and the Caribbean, and Africa are the least studied.
Block slides, earth slides, and rock falls are the most studied processes, with fewer studies dealing
with other landslide types.

Keywords: landslides; slope instability; hazard; cultural heritage

1. Introduction

Landslides are a widespread natural process that plays an important role in the
evolution of mountainous landscapes [1], being driven by gravity and triggered by climatic
factors (rainfall, snowmelt, etc.) and tectonic factors (earthquakes, volcanic eruptions,
etc.) [2-6]. As a function of landslide frequency and magnitude, built infrastructure and
populations can be seriously threatened if they are exposed to landslides [3,5,7]. The
occurrence of natural hazards, including landslides, has increased in the last few decades,
and further increases are expected due to the effects of climate change on temperature
patterns and rainfall intensity and frequency [8].

Cultural heritage can be defined as the oral and material registers inherited from past
generations that document the development and way of life of the populations that created
them [9,10]. According to UNESCO, cultural heritage comprises artifacts, monuments,
groups of buildings, and sites that can have a multiplicity of values (scientific, ethnological,
anthropological, symbolic, historic, artistic, aesthetic, etc.) [10]. Cultural heritage can be
tangible or intangible, and tangible heritage can be further subdivided into immovable
cultural heritage (archaeological sites, historical buildings, etc.) and movable cultural
heritage (artworks, artifacts, documents, etc.) [11].
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UNESCO maintains the World Heritage List (WHL) of natural, cultural, and mixed
World Heritage Sites (WHS) whose value transcends national borders, thus being con-
sidered a heritage of the present and future generations of all humanity [10]. The Out-
standing Universal Value (OUV) of those sites is derived from their unique scenic beauty,
their importance as registers of Earth’s geological history and of the evolution of life,
and their outstanding architectural features [10,12]. Currently, 1199 properties are in-
scribed in the UNESCO WHL in 168 countries, with 48 transnational heritage properties
(https:/ /whc.unesco.org/en/list/, accessed on 28 September 2023). Some UN countries
also maintain their own list of heritage properties considered of national importance, with
different regulations on the management and protection of those assets from country
to country.

In the 1972 World Heritage Convention, UNESCO established the List of World
Heritage in Danger (currently with 56 UNESCO WHS), aiming to raise international
awareness and efforts to protect endangered sites [10,13]. As a consequence of their
exposure to changing environmental conditions, cultural heritages can be subject to natural
and human-induced processes that can threaten their integrity, accessibility, and value, and
their protection plays a central role in the United Nations’ 2030 Agenda for Sustainable
Development (Goal #11) [14-19]. Landslides are among the most significant natural threats
to the integrity of the UNESCO WHS [20], and the increase in landslide frequency and
magnitude can seriously threaten the integrity of archaeological sites, buildings, and
architectonic complexes, and cultural landscapes [12,18].

In 2007, a UNESCO report outlined the alterations in precipitation and temperature
regimes, sea-level variations, and the intensification of human-induced threats (e.g., pol-
lution) due to climate change as threats to cultural heritage sites [12]. Shortly after the
report’s publication, UNESCO issued a policy document with guiding principles for the
management, monitoring, and reporting of threats to WHS aimed at raising the awareness
of decision-makers, scientists, and stakeholders on the effects of climate change on WHS
preservation [21]. Previous reviews summarized the state of knowledge, methodologies,
and publication temporal distribution for the analysis of the effects of climate change
and geohazards on cultural heritage sites, including topics on potential landslide threats.
Daly [22] reviewed the impacts of climate change on archaeological sites, indicating that
an increase in landslide frequency due to intense rainfall and increased ice and snow
melt is a significant threat to the conservation of archaeological sites in temperate regions.
Zhou et al. [23] reviewed the applications of space-borne and ground-based differential
radar interferometry for deformation monitoring in cultural heritage sites and discussed
the perspectives for those techniques. Nicu [9] presented a review of hydrological, geomor-
phological, climatic, and biotic processes that can negatively impact immovable cultural
heritage. The review by Cigna et al. [24] explored the suitability of the existing datasets at
global, continental, and national scales for the quantitative evaluation of geological and
mining-related hazards at the UNESCO WHS of the United Kingdom.

Fatori¢ and Seekamp [25] performed a systematic review of the effects of climate
change on cultural resources, concluding that little research was carried out in Asia, Africa,
and South America and emphasizing the need for more multidisciplinary, interdisciplinary,
and transdisciplinary methods in the field. Orr et al. [26] updated the review by Fatori¢
and Seekamp [25], showing a significant growth in interest in the topic and the inclusion
of cultural heritage in climate change adaptation and mitigation strategies. However,
the authors outlined that most research was performed in Europe and North America,
with few instances of international cooperation between institutions located in different
geopolitical regions. Sesana et al. [16] outlined that major impacts on cultural heritage can
result from changes in the frequency and magnitude of natural hazards due to climate
change, including landslides. The authors also highlighted a paucity of research in Asia,
Africa, and Latin America.

Quesada-Ganuza et al. [27] presented a critical review of climate change risk evaluation
methodologies for urban cultural heritage. The authors conclude that most research on the
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topic was focused on assessing the physical vulnerability of urban heritage sites to floods,
indicating a gap in studies capable of integrating different dimensions of vulnerability.
They also indicate the need for reviews focused on cultural heritage and individual hazards,
such as wildfires, cold and heat waves, and landslides.

This article aims to review landslide studies in cultural heritage sites worldwide,
analyzing the publications’ temporal distribution, selected methods, geographical and
climate contexts, and landslide types. The review is focused both on the UNESCO WHS
and on heritage properties not inscribed in the WHL but considered relevant at national
levels. Therefore, the article is intended to provide the scientific community, policy-makers,
and stakeholders with a review of landslide studies at cultural heritage sites, hence filling
the gap brought forward by Quesada-Ganuza et al. [27].

2. Materials and Methods

The review process encompassed four main steps (Figure 1). First, databases were
queried using a restricted set of terms to identify the most recurrent keywords used by
studies focused on the analysis of landslide susceptibility, hazard, vulnerability, and risk
performed at cultural heritage sites. This was carried out by trial and error using inter-
national bibliographical databases and analyzing the most frequent keywords displayed
in the keywords filter. Afterward, we defined a set of synonyms for those terms based
on our knowledge of the landslide science literature. Being aware of the search field con-
straints of each platform, the search query was focused on the publication Title, Keywords
and Abstract. Database management comprised the removal of duplicated registers, the
removal of non-eligible papers, and the manual inclusion of eligible publications cited in
previous reviews. Next, publications were reviewed and categorized according to the study
scope, approach-based categories regarding the applied methods, geographic distribution,
climatic context, and analyzed landslide types.

Publications identified Publications identified Publications identified

through Scopus in previous reviews through Web of Science
(n=317) (n=30) (n=278)
. ( ) Exclusion of non-English
| Total of Publications publications (n = 25)
(n = 625) Duplicated and non-eligible
i \ ) publications (n = 269)

!

Final bibliographic

database

DATA COLLECTION AND (n=331)
DATABASE MANAGEMENT
i DATAANALYSIS Classification by:
i (" )| + Study scope (susceptibility, hazard,
Review and vulnerability, risk)
: categorization 4 + Approach-based category
; _ )| + Geographic distribution
: +  Climatic context
5 +  Landslide type
E 4 N
Data visualization and
: results analysis
' \. y,

Figure 1. Diagram of the reviewal process and information on retrieved publications.
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2.1. Definition of the Search Criteria, Catalog Querying, and Database Management

The Web of Science and Scopus catalogs were consulted to create the bibliographic
database comprising articles, conference proceedings, and book chapters using the fol-
lowing search query: ({Landslid*} OR {slope deformati*} OR {slope movemen*} OR {slope
instabilit*} OR {slope stabilit*} OR {mass movement*} OR {landslid* susceptibility} OR
{landslid* hazard} OR {landslid* vulnerability} OR {landslid* risk} AND {Cultural heritag*}
OR {Cultural-heritag*} OR {UNESCO World Heritag*} OR {archaeological heritag*}). We
have considered only indexed publications in the English language. The variations of the
term cultural heritage were included in the search query, aiming to identify studies in sites
of cultural and historical significance that fit the scope of this review. All publications
were checked for their eligibility to ensure database consistency, and Zotero performed the
duplicate detection and database management.

A publication was considered eligible and included in this review if it was written in
English and described a case study regarding one or more cultural heritage sites applying
quantitative, qualitative, or integrated methods to analyze landslide susceptibility, hazard,
vulnerability, and /or risk. To assess publication eligibility, we combined an initial screening
of the title, keywords, and abstract, followed by a full-text screening for the publications
that did not display enough information in their titles, abstracts, and keywords. Aiming to
broaden the bibliographic database, references cited in previous reviews were thoroughly
checked. Eligible references that were not detected by the search query were manually
added to the database.

2.2. Publication Review and Classification

Publication review and classification was carried out by qualitative content analysis
of the full text [28], aiming to outline the selected methods, scope of the case studies,
geographical and climatic contexts, and the analyzed landslide type. To analyze the selected
methods for landslide studies in cultural heritage sites, we defined six approach-based
categories (Table 1), aiming to assemble publications that applied similar methods. This
categorization mode follows the approach used by Seuring and Gold [28] for publication
content analysis and that of Sarkar et al. [29] for the analysis of selected methods for the
assessment of climate-related coastal risks.

Table 1. Approach-based categories regarding the selected methods.

Approach-Based Category Methods and/or Tools Used

Detailed mapping and monitoring of exposed cultural
heritage by means of UAV-DP, TLS surveys, SAR
interferometry, and related techniques !

Survey and monitoring using
geomatic techniques

Statistical-, physically-based, and semiquantitative
Model-based modeling for the assessment of landslide susceptibility,
hazard, vulnerability, and risk

Indexes elaborated by expert-weighting of variables related
Index-based to landslide susceptibility, hazard and risk, and exposure of
cultural heritage sites

Empirical slope instability mapping, regional and detailed

Geomorphological geomorphological mapping, extensive field campaigns

Geophysical methods, geotechnical monitoring and

Engineering geological characterization, geotechnical mapping

Combined use of two or more of the approach-based
Multidisciplinary categories and/or other methods (questionnaires,
dendrochronology, etc.)

! Abbreviations: UAV-DP: uncrewed aerial vehicle—digital photogrammetry; TLS: terrestrial laser scanner; SAR:
synthetic aperture radar.
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Subsequently, publications were sorted by year and classified according to their scope
in non-exclusive groups as susceptibility, hazard, vulnerability, or risk studies. For compari-
son purposes, we opted to interpret the results presented in each publication and categorize
them using the following standard nomenclature for susceptibility, hazard, vulnerability,
and risk:

e  Susceptibility is the spatial probability of occurrence of a given landslide type based
on terrain conditions that are static over time and without considering landslide
frequency and magnitude [3,30-32];

e  hazard is the spatiotemporal probability of the occurrence of a landslide of a given size
and magnitude in a specified time frame and area, considering the probable trajectories
of the landslide [3,32-34];

e  vulnerability is the expected degree of loss of an element or set of elements in the area
affected by a specific landslide type with a given magnitude, usually obtained by ana-
lyzing the physical or socioeconomic characteristics of the exposed elements [7,32,35];

e  riskis the expected damage and loss derived from the adverse consequences of the
occurrence of a landslide. For example, damages comprise casualties, damage to
properties, infrastructures, cultural heritage, and the interruption of services [32]. Risk
assessments result from the joint analysis of hazards and the value of the exposed
elements, given by the element vulnerability [3].

Afterwards, the case studies presented in each publication were classified according
to the geographical distribution, the climatic context based on the Képpen—Geiger classi-
fication, and the landslide types according to Cruden and Varnes [2]. The only addition
to the latter landslide classification was the deep-seated gravitational slope deformation
(DGSD) [36], which we opted to include since its occurrence was explicitly reported by
some authors.

We opted to consider each case study since some publications presented one or more
case studies, and the consideration of only one geographical location and climatic context
per publication would be misleading. Therefore, for the geographical and climatic classifi-
cations, the reported percentages refer to the total number of case studies and not to the
total number of publications. For the geographical distribution classification, we indicated
the country and the UNESCO regional group of the study areas.

3. Results

In this section, the main results from the review process are presented. First, an
overview of the publications by year, the study scope, and the approach-based category
are provided, along with the presentation of a set of publications that are illustrative of
each approach. Furthermore, the geographical distribution, the climatic context, and the
landslide type of each case study are presented.

3.1. Publications by Year, Study Scope and Approach-Based Categories

The bibliographical database comprises a total of 331 papers published between 2000
and 2023. Considering the 111 papers reviewed by Nicu [9] (which also comprised hazards
other than landslides), this represents an increase in the number of publications from 2017
to 2023 and indicates a substantial growth in the interest of the international scientific
community on the natural threats to immovable cultural heritage.

The years with the highest number of publications are 2013 and 2015, with 33 pub-
lications each (Figure 2). This can be related to the publishing of a volume of Landslide
Science and Practice in 2013 as outlined by Nicu [9] and a volume of Engineering Geology
for Society and Territory in 2015. Both volumes presented a series of studies focused on the
interface between natural hazards and cultural heritage sites. Up to the date we queried
the publication catalogs (28 June 2023), there were 17 landslide studies in cultural heritage
sites published in 2023.
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Figure 2. Publications by year and approach-based category, with total publications per year (bars,
plotted to the main y-axis) and cumulative totals of publications (lines, plotted to the secondary
y-axis).

The majority of publications fit the geomorphological approach (80) (Figure 2), com-
prising studies that applied geomorphological methods such as extensive field surveys,
empirical instability mapping, and geomorphological mapping. This category displays
a regular growth tendency from 2000 to 2023 (Figure 2), highlighting its importance to
landslide studies in cultural heritage sites, both as final products and to subsidize future
studies. This approach is the most recurrent for susceptibility analysis (31%) (Figure 3).

Engineering geological m&i?:wng
:%m geomatic
techniques
16%
Multidisciplinary._
approach Model-based
15% approach
20% 13%
Geomorphological
approach approach
31% 5% a b

21%

3% 4%

c d

Figure 3. Distribution of the publications based on the study scope. Breakdown of each scope by
approach-based category: (a) susceptibility studies; (b) hazard studies; (c) vulnerability studies; and
(d) risk studies.
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The first published papers in the database fit this category [37,38]. Those early works
took advantage of GIS applications to integrate geological and geomorphological informa-
tion, aiming to investigate the mechanisms and causative factors of landslides in the Tharos,
Capo San Marco, and San Giovanni di Sinis areas (Sardinia, Italy) that could represent
risks to the preservation of Roman and Phoenician heritage sites. This fundamental role
of the geomorphological approach is also exemplified by the geomorphological investiga-
tions by Frodella et al. [39] in the High City of Antananarivo (Madagascar), a UNESCO
WHL candidate site, which provided information for subsequent research deploying a
multidisciplinary approach [40].

Model-based approaches (71) have shown consistent growth since 2013 (Figure 2),
and studies in this category applied numerical simulations, semiquantitative analysis, and
statistically and physically based models to assess the landslide susceptibility, hazard, and
risk that cultural heritage can be faced with. Model-based approaches were extensively used
in all study scopes, being deployed mainly for hazard (26%) assessments (Figure 3). Aiming
to analyze the information contained in the Periodic Reports of the state of conservation of
Europe’s UNESCO WHS, Valagussa et al. [41] performed a multi-hazard assessment with
the analytical hierarchy process (AHP) using detailed information on different geo-hazards
from Italy. The authors indicate that the Periodic Reports are a useful starting point for
hazard assessments on a continental scale, with limitations such as the underestimation of
threats to cultural heritage in the specific case of landslide hazards.

Nicu [42] used three different model-based approaches (AHP, frequency ratio, and
statistical index) to map the landslide susceptibility in a basin of the Moldavian Plateau
(NE Romania) that hosts several Neolithic archaeological sites. Expanding this study
in terms of territorial coverage and understanding of landslide threats on a site-specific
scale, Nicu and Asandulesei [43] employed the same methods and LiDAR, total stations,
and TLS to monitor the landslide threats and validate the models’ results. They showed
that nearly 70% of the sites are located in high- or very-high-susceptibility areas. Further
knowledge of the landslide threats to the Neolithic sites of the Moldavian Plateau was
provided by Lombardo et al. [44]. The authors employed a binomial generalized additive
model to independently assess landslide and gully erosion susceptibility, applying a further
procedure to create a multi-hazard map that revealed 12 sites with a high probability of the
occurrence of both processes.

In Slovakia, a series of studies were performed at the Spis Castle UNESCO WHS
and other cultural heritage properties [45,46]. Numerical simulations performed by
Vlcko et al. [46] showed that block spreading is a significant cause of the deformations
observed with instrumentation and field surveys at the Spis Castle, resulting in a model-
ing approach with minimal intervention on the property’s structure that can be used in
stabilization plans. Among others, examples of model-based approaches are provided by
studies at the Rupestrian Churches of Matera (Italy) [47,48], the Zelve Open-Air Museum
(Turkiye) [49], the Chinese heritage sites of the Fortified Manors of Yongtai [50] and Mo-
gao Caves [51], Alhambra [52], and 12 churches considered Assets of Cultural Interest of
Spain [53].

Survey and monitoring using geomatic techniques (59) display a sharp increase in
the number of landslide studies in cultural heritage sites after 2014 (Figure 2), being the
most selected approach for hazard (29%) and vulnerability studies (25%) (Figure 3). The
increase in publications that fit this approach can be related to the growing availability
and affordability of geomatic survey technologies in the last decade, such as synthetic
aperture radars (SAR) [54], uncrewed aerial vehicles (UAVs) [55], terrestrial laser scanners
(TLS) [56], and other instruments that allow for accurate representation of slopes and
buildings, aiming to identify the instability mechanisms and model the response of the
endangered heritage.
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We highlight the growing use of SAR technologies to monitor the interaction of
landslides and cultural heritage. Under the framework of the PROTection of European
Heritage from GeO-hazards (PROTEGHO) project, Themistocleous et al. [57,58] used
UAV surveys and Interferometric SAR data (InSAR) to monitor landslides, presenting case
studies on UNESCO WHS in different countries (United Kingdom, Spain, Italy, and Cyprus)
and establishing a low-impact monitoring methodology whose application is feasible to the
totality of the European UNESCO properties. Also employing InNSAR techniques, Pastonchi
etal. [59] presented a fast and simple regional-scale procedure with Sentinel-1 data to assess
deformations caused by slow-moving landslides on the UNESCO WHS in the Tuscany
region (Italy) that can be replicated on cultural heritage sites worldwide.

Combining InSAR and direct monitoring techniques in the Siq of Petra (Jordan),
Delmonaco et al. [60] contributed to the establishment of a risk mitigation strategy and
highlighted that the wireless network of automated crack gauges was the most reliable
of the tested techniques. Other studies in this category were also performed in cultural
heritage sites in Greater London (United Kingdom) [61], for the Choirokoitia UNESCO
WHS (Cyprus) [62], and in Greece at the site of Delphi [63] and the Kipinas Monastery in
Epirus [64], among others.

Multidisciplinary approaches (51) (Figure 2) encompass strategies to assess risk and
potential damages to cultural heritage sites due to landslides, combining different scientific
knowledge fields. This approach was most frequently applied to assess vulnerability
(23%) and risk (24%) (Figure 3), which can be related to the necessity of assessing both
the physical and social aspects to properly estimate landslide risk. The combination
of different questionnaire survey techniques and geomorphological knowledge [65,66],
geomorphological and geomatic information with crowdsourcing to engage the general
public for cultural heritage preservation [67], and dendrogeomorphological and traditional
monitoring techniques [68] are examples of the necessity to integrate several scientific
disciplines to assess landslide threats on cultural heritage sites.

Combining survey techniques and crowdsourcing, Marra et al. [67] showed the poten-
tial of engaging the public and managers of cultural heritage sites at the Samnite complex
of Pietrabbondante (Molise, Italy). The proposal of the SUNDAE 1.0 catalog integrates
national document databases, geological and geomorphological information, and cloud-
based photos and videos collected by the public that can be used to update virtual models
of the sites to assess the heritage’s state of conservation while engaging the public on the
preservation efforts.

Using questionnaires, Santoro et al. [66] investigated the landscape perception of two
social groups (residents/workers, and farmers) about diverse threats (including hydrogeo-
logical risks) in the Islands, Cinque Terre, and Porto Venere UNESCO WHS (Italy). Land
abandonment is reported by both groups as the most relevant landscape change, while
landslides are frequently indicated by residents as one of the major problems. Both risk
perceptions are intertwined since the lack of maintenance of terraced landscapes due to
land abandonment can lead to the development of landslides [69].

Landslides are also a threat to the conservation of the Honghe Hani rice terraces
(China), where crop losses are growing among local farmers [65]. In this area, farmers have
a high perception of landslide risk but low levels of preparedness to deal with the effects
of a landslide event such as the one triggered in 2018. The authors suggest that a stronger
information dissemination strategy should be deployed to engage the local communities
since they have high trust in the effectiveness of disaster risk prevention and mitigation
strategies, as shown by the survey results. In a multidisciplinary study at the region of the
Monte Olivetto Maggiore Abbey (Tuscany, Italy), Bollati et al. [68] combined meteorological
information, monitoring data on erosion rates and landslides, and dendrochronology to
understand the badlands relief morphology evolution, providing a survey that can be
useful for the identification of critical areas for the installation of monitoring stations.
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In the engineering geological (50 papers) category were included papers that used
geophysical methods, traditional geotechnical monitoring instrumentation (piezometers,
inclinometers, extensometers, etc.), geotechnical mapping, and other engineering geological
methods. For example, Margottini [70] presented an in-depth geotechnical characterization
of the siltstones and conglomerates of the Buddha niches in the Great Valley of Bamiyan
(Afghanistan), whose giant statues were demolished by the Taliban in 2001, thus subsidizing
the stabilization works described by Margottini [71].

Marinos and Tsiambaos [72] proposed a set of protective measures to mitigate rock fall
hazards at the hills of Skyros Castle on the homonymous Greek island through geotechnical
surveys and a model of the rock fragments probable trajectories. At the Selmun Promontory
(Malta), where the Ghajn Hadid Tower ruins stand, Ianucci et al. [73] performed a detailed
engineering geological field survey to characterize the joint network of the rock mass,
combining this information with the results of a geophysical survey of seismic noise mea-
surements. The results allowed to delimitate zones with different levels of instability due
to the ongoing lateral spreading that threatens the stability of the tower ruins. Combining
field investigations, geomechanical characterization of joint aperture and persistence, and
kinematical analyses, Bozdag [74] was able to identify the zones most prone to rock falls
and rock topples at the ancient site of Kilistra (Central Anatolia, Tiirkiye), suggesting a set
of geotechnical remedial measures to improve the stability of the rock slopes.

Papers included in the index-based category (20) (Figure 2) combined data on land-
slide conditioning and triggering factors using different expert-based weighting strategies.
This category is the least applied in all study scopes, with higher contributions to risk
studies (21%) (Figure 3). In this category, some studies have analyzed the susceptibil-
ity and vulnerability of cultural heritage to multiple natural and man-made hazards.
Valagussa et al. [75] applied the UNESCO Risk Index to the European UNESCO WHS
properties, presenting a continental-scale multi-risk analysis. Their approach explores the
available natural hazard data on the continent, providing guidelines to prioritize areas for
more in-depth assessments.

Through a GIS-based approach, Brimblecombe et al. [76] presented cultural heritage
susceptibility maps to different natural threats (heavy rainfall, typhoons, floods, landslides,
fires, and earthquakes) under a changing climate in the Tokyo Region (Japan) and provide
an evaluation of the impacts on the tourists” experience at the cultural heritage sites. The
authors indicate that 11 cultural heritage properties can be faced with negative effects from
debris flows and slope failures, recommending slope maintenance and early warning sys-
tems to managers and decision-makers. Lollino and Audisio [77] provided an application
example of a GIS-based empirical approach to assess cultural heritage site susceptibility to
landslides and floods, presenting two case studies on the Val Germanasca Valley (Piedmont,
Italy) and Crespi d’Adda (Lombardy;, Italy). Their results showed the applicability of this
approach for preliminary studies aiming to define priority areas for hazard assessment and
monitoring.

An example of a vulnerability study using an index-based approach is brought forward
by Bertolin and Sesana [78] for the 28 remaining Norwegian stave churches. Apart from
traditional variables considered in vulnerability studies (building material, maintenance
condition, number of floors, age, etc.), the authors also considered the susceptibility of the
indoor cultural heritage (both movable and immovable) and assessed the exposure based
on topographic and building variables. Their study provided an in-depth and innovative
vulnerability assessment of the immovable and movable cultural heritage of the stave
churches.

3.2. Case Studies Geographical Distribution, Climatic Context and Landslide Types

Some publications have presented more than one case study in areas occasionally
located in different UNESCO regional groups, countries, and climatic contexts. Therefore,
the percentages reported in this section are relative to the total number of case studies
and not to the total number of publications. Overall, the majority of case studies were



Heritage 2023, 6

6657

performed in the Europe and North America group and the Asia and the Pacific group,
while the Africa group and the Latin America and the Caribbean group had a smaller
fraction of case studies (Figure 4). One publication was performed on a global scale [20].
Pavlova et al. [20] presented a worldwide overview of geological hazards exposure in over
900 UNESCO WHS, concluding that approximately 60% of the properties are exposed to at
least one type of geological hazard. Pavlova et al. [20] showed that the most vulnerable
regions are Asia and the Pacific and Latin America and the Caribbean, indicating that the
most frequent hazards are earthquakes and landslides.

LAC LAC
b ¢ 1%
ASA
6% ASA
21%
ASA
21%
EUR
68%
AFR AFR
e f 1
ASA
ASA 15%
15%
EUR
56%

Figure 4. Case studies sorted by approach-based category and UNESCO Region of the study areas.
(a) Survey and monitoring using geomatic techniques; (b) model-based approach; (c) index-based
approach; (d) geomorphological approach; (e) engineering geological approach; (f) multidisciplinary
approach. Abbreviations: AFR—Africa; ARB—Arab States; ASA—Asia and the Pacific; EUR—Europe
and North America; LAC—Latin America and the Caribbean.

Italy is the leading country in all approach-based categories with 112 case studies
(Figure 5), being the main contributor to the high number of case studies in the Europe
and North America regional group. Italy is also the country with the highest diversity of
study sites, with several case studies aimed at assessing landslide threats both in UNESCO
WHS sites and in Italian heritage sites that are not inscribed in the WHL [79-84]. This result
suggests a higher awareness among the Italian scientific community of the potential threats
to sites of cultural significance on a national level. Romania (16 papers), Greece (16), the
United Kingdom (10 papers), Cyprus (9 papers), and Spain (8 papers) have a significant
contribution to the higher number of publications in the Europe and North America
regional group (Figure 5).

In the Asia and the Pacific regional group, the majority of case studies are from
China (25) and Japan (12), with contributions from Afghanistan (8), India (4), and Iran (3)
(Figure 5). China is the second country with the most properties inscribed in the UNESCO
WHL (57) and also ranks second in the number of case studies in this review. China is one
the countries with the highest numbers of papers and study areas where statistically based
landslide susceptibility models have been deployed, as shown by Reichenbach et al. [85]
in their review of landslide susceptibility using data-driven models. This can be also
explicative of both the number of Chinese case studies and the diversity of studied cultural
heritage sites. In Japan, the concern with the interaction between landslides and cultural
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heritage can be a consequence of the strong legal framework for landslide risk mitigation in
general, for example, the 2001 Sediment Disaster Prevention Law, the Landslide Prevention
Law, and the Law for Prevention of Steep Slope Failure Disaster [86].
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Figure 5. Case studies distribution by country.

The Arab States regional group ranks third with eight countries (Jordan, Algeria, Egypt,
Tunisia, Syria, Iraq, Lebanon, and Saudi Arabia), with the majority of case studies from
Jordan (15), Algeria (3), and Egypt (3). Only two countries from the Africa group (Ethiopia
and Madagascar) and four from Latin America and the Caribbean group (Peru, Chile,
Argentina, and Bolivia) have landslide case studies in cultural heritage sites (Figure 5).

Four of the top 10 countries with the most case studies (Figure 5) are not located
in the Europe and North America Group (China, Peru, Jordan, and Japan). This result
should be analyzed carefully, given that a high number of publications does not necessarily
mean a diversity of study areas. Except for China and Japan, most of the studies on the
abovementioned countries were conducted on the same heritage sites: Machu Picchu in
Peru (15 out of 16 case studies), and the Siq of Petra in Jordan (all case studies in Jordan).
This concentration of case studies on the same heritage property can be perceived in other
areas, such as the Buddha niches of the Bamiyan Valley UNESCO WHS in Afghanistan (7 of
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the 8 case studies), Katskhi Pillar and Vardzia Monasteries in Georgia (11 out of 12 case
studies), and the High City of Antananarivo in Madagascar (all case studies).

Regarding the climatic context, the category “Not Applicable” (Figure 6) refers to case
studies carried out on global, continental, national, or regional scales that do not allow
the definition of one single climatic type under the Képpen—Geiger classification. The
majority of the reviewed case studies were performed in hot-summer Mediterranean and
temperate oceanic climates (23.63% and 18.13%, respectively) (Figure 6). Humid subtropical
(14.01%), warm-summer humid continental (9.62%), and warm-summer Mediterranean
(7.14%) climates accounted for a relevant share of the amount of landslide case studies in
cultural heritage sites. Tropical, arctic, and monsoon-influenced climates figure among the
less studied climatic contexts (Figure 6). Only six case studies were performed in areas
under a tropical climate and 14 in monsoon-influenced contexts.
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Figure 6. Case studies distribution by study area Képpen—Geiger climate zone.

For the landslide types, the “Not applicable” class encompasses studies performed

at continental and global scales that do not allow for the differentiation of landslide type
(Figure 7). A total of 6.8% of the case studies did not indicate the landslide type using
common and accepted taxonomies (Figure 7). Case studies that did not indicate the
landslide type most frequently deployed a model-based approach.

Translational slide and fall are the most studied types of mass movement in cultural
heritage sites (28.9% and 21.8%, respectively) (Figure 7). More specifically, the majority of
case studies analyzed the potential threats from block slides, earth slides, and rock falls.
The selected methods for assessing translational slide and fall threats to heritage sites were
similar, mainly the geomorphological approach and survey and monitoring using geo-
matic techniques (Figure 7). Examples of selected methods are detailed geomorphological
mapping, extensive field campaigns, UAV digital photogrammetry, and TLS surveys to
investigate the landslide mechanisms and potential damage to heritage sites [64,87-93]. A
minority of case studies opted for index-based methods.
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A total of 12.1% of the case studies were dedicated to debris flow and earth flow, usu-
ally assessed by a geomorphological approach and a multidisciplinary approach (Figure 7).
Different from other landslide types, several papers aimed to reconstruct past flow events
using the abovementioned approaches to understand the reactivation regime and the
mobilized material source areas [52,94-96].
Soil and rock spreading and deep-seated gravitational slope deformation (DGSD)
were analyzed in fewer case studies in comparison to other landslide types (Figure 7).
Rock spreading and DGSD have a similar pattern of selected methods, which is associated
with the slow to very slow velocity rates of those processes. This characteristic of lateral
spreading and DGSD allows scientists to deploy a diversity of monitoring instrumentation,
such as inclinometers and piezometers, GNSS networks, and different types of SAR data
analysis [62,97-100].
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Figure 7. Distribution of landslide case studies in cultural heritage sites by landslide type and
approach-based category. DGSD stands for “deep-seated gravitational slope deformation”.

4. Discussion

Based on the results of the review process, we highlight that important progress has
been made in the last few decades, aiming to understand the hazard and vulnerability
components of landslide risk in cultural heritage sites. The challenge seems to be the
translation of scientific knowledge into public policies to safeguard cultural heritage sites.
Engaging the populations that are economically and socially dependent on the conservation
of cultural heritage value, tourists, and other stakeholders in the preservation efforts can be
a viable option to raise society’s awareness and may reflect in political action.

Concerning the selected methods and approaches, we note an expansion of the use
of geomatic survey and monitoring techniques in the last decade, mainly the use of UAV
digital photogrammetry, laser survey techniques, and SAR-based methods. However, most
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of this kind of research is restricted to the more studied countries located in Europe and
North America and the Asia and Pacific regional groups. Future studies could benefit
from the use of those methods in the least studied regional groups, especially in less
favored countries that usually lack an updated environmental database at adequate scales
for the analysis of landslide exposure to cultural heritage sites. The method selection
and study design should take into consideration the regional context of each cultural
heritage site, which kind of landslide is under analysis, the scale and objectives of the
landslide assessment, and the financial resources available for the project. Considering
the heterogeneity of geomorphological and climatic contexts and the diversity of cultural
heritage sites in the selected publications, it is not feasible to suggest a need for one specific
approach. Instead, it is necessary to tailor the methods deployed according to the type of
cultural heritage under threat and the expertise of each group of scientists.

The leading role of the Europe and North America group can be associated with
transnational cooperation projects aimed at safeguarding cultural assets, of which PRO-
TEGHO, HORIZONS, ARCHYTAS, PANOPTIS, HYPERION, and INFRASTRESS projects
are examples. Those initiatives resulted in several publications and solid know-how on
the geomatic survey, model-based approaches, vulnerability, and risk assessments, as well
as strengthening public policies to safeguard the European cultural heritage. The strong
transnational cooperation in the European Union to safeguard cultural heritage assets may
be explicative of the fact that national- and continental-scale landslide studies were only
identified for Europe [24,41,75,101,102].

We note a gap for landslide studies in cultural heritage sites in Africa, Latin America,
and the Caribbean, the Arab States UNESCO group of countries, and in areas with tropical
and monsoon-dominated climates. Despite the number of case studies in the Arab States
regional group, most of the research was aimed at assessing rock-fall threats in the Siq of
Petra (Jordan), implying a gap in knowledge of landslide threats to other heritage sites of
the Arab States. This scarcity of research in Africa and Latin America and the Caribbean
was also noted by Fatori¢ and Seekamp [25], Sesana et al. [16], and Orr et al. [26] in their
reviews on the effects of climate change on cultural heritage sites.

The geological context of the investigated areas was not taken into consideration due
to the diversity of study scales and scopes in the reviewed papers. During the study design
process, we actually considered the inclusion of the geological and tectonic contexts in the
list of determinants to be extracted from each publication. However, it proved very difficult
to ascertain the geological context of the study areas due to the highly heterogeneous form
in which this information was reported by the authors of the selected articles. Moreover,
due to the disparity in the study scale between publications (from single cultural heritage
properties up to global-scale studies), reporting a simplified geological context for each
case study could have been potentially misleading. The same applies to the tectonic
context. In fact, it could have been misleading to provide a differentiation between active
tectonic regions and stable platform contexts, especially for areas where both rainfall events
and earthquakes can trigger (and have triggered in the past) landslides, such as in the
Mediterranean region (the area with the most landslide studies in cultural heritage sites in
our review). Nevertheless, we believe that the classification of studies by landslide type
presented in the review can provide readers with insights into the most and least studied
geological contexts.

A restricted number of studies in our database analyzed the possible impact on cul-
tural heritage sites due to multiple-occurrence regional landslide events (MORLE) [103],
none of them in humid tropical environments where MORLE is relatively frequent. Fur-
thermore, high-energy landslides with a long runout, such as debris flow and earth flow,
were analyzed in a restricted number of case studies in comparison with rock falls and
translational slides, which we associate with the scarcity of studies in cultural heritage sites
under tropical and monsoon-dominated climatic contexts.
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From the analysis of the results, we note that international cooperation has advanced
the understanding of landslide threats to cultural heritage sites located in the less-studied
UNESCO regional groups. Therefore, international cooperation between scientists from less
favored countries with their pairs based on the more studied countries can be a promising
route to overcome the knowledge gap about the threats posed by landslides to cultural
heritage sites in less favored countries. Several case studies in the Africa and Arab States
regional groups resulted from international cooperation projects with teams from more
favored countries. The studies performed on the Lalibela Rock-Hewn Churches UNESCO
WHS in Ethiopia [104-107] and in Tunisia (the Dougga/Thugga site) [108] benefited from
the cooperation of local experts with Italian ones under the framework of interdisciplinary
projects, mainly coordinated by UNESCO.

The same applies to the publications about the High City of Antananarivo, which
benefited from the cooperation between experts from different countries in the framework
of the “Project for Enrollment of the High City of Antananarivo in the UNESCO World
Heritage Site” of the UNESCO chair on Prevention and Sustainable Management of Geo-
Hydrological Hazards [39,40,109]. In Latin America and the Caribbean, international
cooperation under the framework of the International Consortium on Landslides and
the International Programme on Landslides C101-1 resulted in the already mentioned
case studies in the Inca citadel of Machu Picchu [110-113], involving Peruvian, Japanese,
Czechoslovakian, and Italian experts [114].

5. Conclusions

This research was focused on the review of publications dealing with cultural heritage
sites affected by landslides worldwide. The analysis of the bibliographical database allowed
us to outline the most studied regions and climatic contexts, the most frequently selected
methods, and the most analyzed landslide types. The highest number of studies have been
carried out in Europe, North America, Asia, and the Pacific—Italy and China being the
topmost—while the least studied areas are located in Africa and Latin America and the
Caribbean UNESCO regional groups of countries, a picture already depicted by previous
reviews. Moreover, we highlight a gap in studies aimed at assessing the potential landslide
threat to cultural heritage under tropical and monsoon-dominated climatic contexts. Most
of the research conducted in Africa, the Arab States, and in Latin America and the Caribbean
groups has the same cultural heritage property as the study area. Therefore, it is necessary
to broaden the range of studied properties to properly identify the real landslide exposure
of the cultural heritage in Africa, Latin America and the Caribbean, and the Arab States
groups. The diversification of study sites may also contribute to understanding how
different landslide dynamics can impact cultural heritage, a piece of information that could
be useful for adaptation strategies in the more studied regions.

We highlight that the cooperation between scientists from countries with different
socioeconomic and academic contexts has already resulted in papers that have provided
important contributions to the understanding of landslide threats to heritage sites. As
indicated in the United Nations SDG #17, a promising route to overcome the gaps presented
in this review may be the strengthening of international cooperation between scientists
from less-favored countries and excellence centers in the most studied countries, including
the indigenous communities and knowledge in the prevention and adaptation strategies.
It should be underlined that the use of virtual technologies (for example, https://www.
geovt.eu/, accessed on 28 September 2023) would also be beneficial in enhancing the
above-mentioned cooperation by providing the means for virtual field activities and for the
training of a new generation of scientists dealing with the potential impact of geohazards
on cultural heritage.
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Abstract: Pilgrimages are an important part of our intangible heritage. These long journeys, often
on foot, can be sensitive to weather, so this study sees pilgrimages as providing an opportunity to
look at the way in which changes in climate affect intangible heritage. It examines two important
Ethiopian pilgrimages that involve hundreds of thousands who travel each year to Dirre Sheikh
Hussein, seen as the country’s Mecca, and Lalibela, its Jerusalem. These journeys in the cold season
(December-February) often exceed 1000 km in length and expose pilgrims to low temperatures
in mountain areas. Our analysis uses daily output data from ERA-5 and CHIRPS for rainfall and
temperature across the recent past (1984-2014) and an ensemble of climate models (CMIP6) for the
periods 1984-2014 and 2035-2065, to explore changes in nighttime low temperature, daytime high
temperature and the potential increase in days of heavy rain in mountain areas. Additionally, we
examine the increasing number of very hot days affecting travel to and from Dirre Sheikh Hussein.
The pilgrims experience weather events and not long-term average conditions, so extremes and spells
of inclement weather can affect their experience. Management plans for the regions have yet to
address likely changes to climate at these religious sites, or consider how strategic planning might
mitigate their impact on pilgrims.

Keywords: intangible heritage; Dirre Sheikh Hussein; Lalibela; religious tourism; hot days; cold
spells; rainfall

1. Introduction

Climate change is a threat to cultural heritage. In coastal areas, sea level rise can lead
to damaging water levels, while inland floods frequently inundate heritage sites [1,2]. Slow
and cumulative damage can arise from changing humidity and freeze—thaw cycles, while
deterioration can accrue from exposure to solar radiation or air pollution [3]. The effect of
changing weather and climate on our material heritage has been well recognised for several
decades, along with the importance of tuning climate parameters, so they are relevant to
heritage [4,5]. Despite a wealth of research output, it is only recently that the IPCC has
incorporated heritage. It now appears in the Sixth Assessment Report of the Intergovernmental
Panel on Climate Change, which expresses the need for more work on how climate change
will affect cultural heritage [6]. Although much research has been carried out in Europe
and later North America, the Global South remains under-represented [7].

Studies of the effects of climate change on intangible heritage are also recognised [8]
in terms of its effect on artistic or religious practices [9]. However, such studies have been
more interested in the broad notion of climate change rather than the attribution of effects
on intangible heritage to specific climate factors [10], and there has typically been a focus
on “standard political and welfare economic calculus of climate change policy and science
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[p. 2]”, which can undervalue localised material and symbolic values [11]. The threat
to intangible heritage is of understandable concern, as Higgins [9] argues that intangible
cultural heritage is disproportionately affected by climate change because of the spiritual
connection between indigenous people and their surroundings. Practices and customs may
vanish if populations have to alter their lifestyles or leave their traditional surroundings.
For example, a changing climate means that festivals with set dates can occur at the wrong
time; the Yayoi Festival in Nikko, Japan, now comes too late to use cherry blossoms, so now
parade vehicles are decorated with artificial flowers [12]; or winterscapes associated with
Santa Claus and Christmas may no longer be snow-covered, even in boreal climates [13,14].
Furthermore, Harrison [15] has analysed the impacts of climate change on indigenous
music, arguing that even though the issue may be recognized, it is “often without material
references or inclinations [p. 28]”. The breadth of climate impacts of society are likely
to make it difficult to represent the effects of individual meteorological parameters on
intangible heritage; in fact, this subtlety can even complicate representing climate effects
on tangible heritage [4,5].

Pilgrimage is an element of our intangible heritage that is vulnerable to climate
change [16,17]. Studies show that heat-related risks to pilgrims on the Hajj in Saudi Arabia
are increasing with rising temperatures [17-20]. The iconic journey pilgrims undertake,
along the Way of St. James, to the cathedral at Santiago de Compostela in Galicia in
northwestern Spain, is affected by the changing frequency of precipitation and heat waves.
This is likely to require careful management of the route [16]. In Ethiopia, two popular
places for pilgrimage are Dirre Sheikh Hussein as its Mecca and Lalibela as its Jerusalem
(Figure 1). These journeys are undertaken to celebrate Sheikh Hussein’s birthday, the
festival of Zara, at Dirre Sheikh Hussein and Genna (Christmas) at Lalibela. They take place
in the cold season (Bega, i.e., December—February), and as shown in Figure 1a, pilgrims
may need to cross central mountains, where the weather can be cold.

Nb&irre Sheikh
\{} Hussein

Figure 1. (a) Map of Ethiopia showing topography with locations mentioned in the text. (b) Africa
with Ethiopia marked in black. (c) Major pilgrimage routes to Dirre Sheikh Hussein from Jimma,
Addis Ababa (and nearby Adama) and Harar. Route from Addis Ababa to Lalibela and on to Gondar.
Notes: (a) Basemap https://en.populationdata.net/maps/ethiopia-topographic/ (accessed on 5
November 2023).

Pilgrimage takes place during short time windows (i.e., often a few months), which
makes the climates related to pilgrimages amenable to study using many of the classic
tools of climatology that have been applied to examining the impact of climate change on
agriculture [21], ecosystems [22], disease [23] and cultural landscapes and heritage [3].
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1.1. Pilgrimage to Dirre Sheikh Hussein

The Dirre Sheikh Hussein heritage site [24] is set in semi-arid lowlands in a remote
part of the East Bale Zone of the Oromia region ~610 km from Addis Ababa. The sanctuary
(Figure 1a) was established in the 10-12th century by the Islamic saint Sheikh Nur Hussein.
He founded this important religious complex as part of his crucial role as a Muslim
missionary, spreading Islam among the Arsi Oromo people of southern Ethiopia. The site
has an area >19,000 ha, with an inner core of 880 ha. There are 11 historic structures and
12 gates in the white stone walls and fences of the compound [25]. The oldest building is
the Zugtum Mosque, built by Nur Sheikh Hussein and his students. In addition, there are
five major tombs and some substantial mosques (18th—19th century), along with festive
places and ceremonial courtyards, and water harvesting ponds including the largest, Haru
Luku, built by Sheikh Hussein. About 5 km distant is Ayinagegn, a sacred cave, once a
dwelling place of Sheikh Hussein. Dirre Sheikh Hussein has long been associated with
Islamic learning and the religious culture of southern Ethiopia, a place where people can
express a mixture of Islamic and traditional beliefs (Muda), particularly during the annual
religious festivals. As such, it has become the destination for many pilgrims.

The pilgrimage to the shrine at Dirre Sheikh Hussein is a notable Islamic journey,
sometimes seen to be almost as significant as the Hajj to Mecca. Devotees of Sheikh Hussein
go on pilgrimages to his shrine as frequently as they can. The religious importance of the
shrine has made it a place of pilgrimage, especially to celebrate the birthday of Sheikh
Hussein (Zara) in January. A further celebration occurs at the end of the Muslim year with
a great feast, of which the date changes each year depending on the lunar calendar.

The pilgrimage was especially popular during the period of Emperor Haile Selassie
(1930s-mid-1970s) and was undertaken by about 100,000 people in 1971 [26]. It was less
popular because of restrictions during the Derg regime (Provisional Military Government
of Socialist Ethiopia) from 1974 to 1987, but gradually grew to an estimated 500,000 people
in 2007. Over the last decade, although the number of tourists has increased, the number
of pilgrims declined due to the changing influence of religious tolerance [27-29], recent
civil conflict, drought, decline in livestock and crop production [30]. Times of improved
agricultural economy generally see the regional community with more disposable income
to finance transport and contribute to other related costs associated with the pilgrimage.
The number of pilgrims was estimated at 200,000 in 2018.

Like many great pilgrimages, the journey to Dirre Sheikh Hussein is long and arduous.
Travel distances of 1600 km are not unusual, and in many cases, pilgrims are on foot or ride
mules, horses, donkeys or camels. In the 1970s, travel could take up to six months, with
communities along the routes providing hospitality to the pilgrims as they passed through
different localities. The pilgrims carry a range of cultural objects, such as the Ulee Sheikh
Hussein (Y-shaped sticks) that identify them, so they remain unmolested even during times
of war. Additionally, the Qulu, a cup made from a gourd, is often carried along with the
Dibbee, a musical instrument made from a local tree.

Recently, the number of pilgrims who travel by foot has decreased due to the avail-
ability of public transport, but some pilgrims still choose to walk to Dirre Sheikh Hussein
(Figure 2a,b), as is the case with other iconic pilgrimages [31]. Wealthier or international
travellers can make their way from Haile Selassie Airport (Addis Ababa) through to Dirre
Sheikh Hussein via Robe Airport, although it is more than 100 km to the southwest. Infras-
tructure that might encourage tourism to the shrine tends to be poor [32], and the airport at
Dirre Sheikh Hussein was damaged during the Ethiopian-Somali war (1977-1978) so it is
no longer functioning, although there has occasionally been talk of reconstructing it.
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Figure 2. (a) Interior of the shrine compound at Dirre Sheikh Hussein. (b) Pilgrims on the main road
from Robi to Addis Ababa in August 2022. They were returning to their home in Butajira town in
southern Ethiopia on foot, a journey of more than 500 km. Note that they carry Ulee Sheikh Hussein
(Y-shaped sticks). (c) Biete Ghiorgis, the rock-hewn House of St. George. (d) Christmas vigil at
Lalibela, with prayers at Emmanuel Church in honour of the Virgin. Photograph: (a,b) author H.G.T.,
(c) author J.R., and (d) Tanjagari-CC BY-SA 4.0.

1.2. Pilgrimage to Lalibela

Lalibela is in the Western Highlands of Ethiopia, and is famous for its 11 churches
carved from the rock, a unique approach to construction. This, along with the historical
significance of the site, led to the ensemble being recognised as a UNESCO World Heritage
Site in 1978. Traditionally, the churches were thought to be built under the direction of
King Gebre Mesgqel Lalibela who reigned from 1181 to 1221, although legend has it that
angels helped build the churches at night, which adds to a sense of divine intervention
and mystery. Biete Giorgis (House of St. George) is the best known and most recent of the
structures (Figure 2c). The town of Lalibela has an important religious significance for the
Ethiopian Orthodox Church and bears an aura of devotion and spirituality, making it a
unique and sacred destination. The churches are believed to possess miraculous healing
powers, so they are visited by many pilgrims who seek their blessing. Pilgrims travel to
Lalibela from within Ethiopia and neighbouring countries. It is a growing destination for
religious heritage tourists interested in experiencing the religious and historical significance
of the site. Although popular throughout the year, the key celebrations at Lalibela are
Christmas or Genna, celebrated on 7 January, Timket (Epiphany), which takes place in
January, and Meskel (Finding of the True Cross) in September. At these times, large numbers
gather in Lalibela to attend the festivities and religious services.

Traders line the road from the town to the churches. The traditional ceremonies
involve a vigil through Christmas Eve (Figure 2d). At sunrise on 7 January, Christmas
celebrations centre around Bete Maryam (House of Mary) with 2-3 h of hymns and chanting.
There are many weddings on Ethiopian Christmas Day in Lalibela, when couples become
married to God. Lalibela is also known for its holy water that is believed to help spouses
conceive their first child. By Christmas afternoon, while some pilgrims sleep or continue
to celebrate, many have already started their journey home. Epiphany or Timket, which
celebrates the baptism of Jesus, can occur at an artificial River Jordan in Lalibela, although
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Gondar (~350 km by road to the northwest) is perhaps the most important location for this
ceremony, where it takes place at Fasilides” Bath on 19 January.

The pilgrimage to Lalibela takes place for major festivals, with locals claiming that
around a million people arrive at Christmas. Official figures focus on tourists, so these
figures are smaller, suggesting 20,000-50,000 believers during major celebrations [33]. The
total number of domestic tourist arrivals (as distinct from pilgrims) showed an increase
from 6784 to 15,492 in the five year period 2008-2012. The number of international tourist
arrivals also reflected a tangible increase from 21,641 in 2008 to 35,437 in 2012 [34]. In 2022,
Lalibela was also a site of civil unrest, and since COVID-19, tourism has suffered [35].

1.3. Weather

The climate of Ethiopia [36] covers a wide range of Koppen classes (Figure 3a), with
weather in mountainous regions presenting a challenge to pilgrims, particularly for those
pilgrims who come from lowland areas, and must cross the Highlands. Many pilgrims
from the Jimma Region must travel near Bale Mountains National Park (Mt. Tullu Dimtu
is 4377 m). Here, temperatures vary widely, and on the plateau, daytime temperatures
are usually around 10 °C with strong winds. At higher elevations, frosts are common at
night. The challenging climate is evident in the faces of elderly pilgrims in the mountains
(Figure 1b). The timing and duration of pilgrimages will be location- and site-specific, but
depends on the distance pilgrims must travel and the mode of transport, which might be
on foot, by donkey, car or plane. The climate conditions can make the journey arduous
for the pilgrims; high temperatures can cause heat stress for those without access to
shade, persistent rain can make mountain roads vulnerable to landslides, and intense
thunderstorms can affect air traffic.
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Figure 3. (a) Koppen climate map of Ethiopia, adapted from Adam Peterson’s map of Ethiopia.
(b) December frost probability [37]. (c) January rainfall map [38]. (d) Key pilgrimage routes.

The classic routes to Dirre Sheikh Hussein take pilgrims from Addis Ababa (or nearby
Adama) and may proceed through Robi or Seru. Routes from Harar in the north proceed
via Daro Labu to the shrine. Although both these routes might mean that pilgrims face a
chance of frost at night, it is the popular route from Jimma in the west that takes pilgrims
over mountains with a high probability of frost and rain, which makes travel difficult, as
shown in Figure 2b. The routes to Lalibela can take pilgrims north along the Awash Valley,
but winter conditions are generally milder as they move away from Addis Ababa and north
beyond Debre Birhan, the coldest city of Ethiopia (~120 km northeast of Addis Ababa).

1.4. Aims and Hypothesis

The tangible heritage at Dirre Sheikh Hussein is in a region susceptible to environmen-
tal change [24], so it has been the focus of some recent conservation efforts. The churches
at Lalibela are better known internationally and have also been addressed in conserva-
tion programmes. Sadly, some of the restoration efforts have had undesired effects and
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led to difficulties between funders, conservation professionals and the local stakehold-
ers [39]. The expanding religious and eco-tourist market and problems in achieving this
sustainably [34,39] have also added to risk at the sites. Although there are some studies of
climate effects at Dirre Sheikh Hussein, which is in a region susceptible to environmental
change [24], and Lalibela [40], these remain limited. However, this study focuses on the
pilgrims rather than the material heritage, so it considers the effect of a changing climate
on their travels and experiences at these sacred sites. Significantly, the pilgrimages to Dirre
Sheikh Hussein and Lalibela both take place at the coldest time of year, which hitherto has
provoked less interest among those studying the effects of climate in pilgrimages, that are
typically summer occurrences [17,18,20].

2. Materials and Methods

Meteorological parameters were chosen to capture the challenges that pilgrims may
face in terms of extremes in temperature and rainfall: low temperatures makes sleeping at
night difficult, while high temperatures can mean that walking during the day is exhausting.
Rainfall events can hinder both pilgrims travelling by foot and by car, as paths and roads
are muddy, and in extreme cases, impassable. To capture these challenging conditions, we
use two temperature parameters and one rainfall parameter:

(i) Minimum daily temperature (°C), the averaged (mean) minimum daily temperature
for a given period;

(i) Maximum daily temperature (°C), the averaged (mean) maximum daily temperature
for a given period;

(iii) Rain days above 1 mm, the number of days where rainfall exceeds 1 mm per 30 days.

Furthermore, as pilgrims do not experience an average climate, but rather the particu-
lar weather that occurs during their travels, the persistence of conditions is investigated. It
may be that days of persistent rain or successive wet or hot or cold days will be especially
troublesome. This has been examined by determining the weather on successive days.

2.1. Meteorological Observations

The parameters were calculated using the hourly 2 m surface temperature from ERA-5
reanalysis and the total daily rainfall from Climate Hazards Group InfraRed Precipitation
with station data (CHIRPS) Version 2 [41], to capture observed meteorological conditions
across Ethiopia. Both datasets were interpolated onto a common 0.25° x 0.25° grid. Ad-
ditional analysis was undertaken for the three climate parameters for the nine (3 x 3)
grid cells centred on the locations of Addis Ababa, Lalibela and Dirre Sheikh Hussein
(Figure 3d).

2.2. Modelled Data

In many fields, such as climate and environmental sciences, climate models provide a
useful tool for assessing future scenarios. Climate models are likely to provide (i) lengthy
datasets without gaps that can frequently occur in manual observational records [42], and
can provide (ii) raw climate data that can be used to construct parameters that relate to
heritage impacts [5].

Successfully representing Ethiopian climate conditions using GCMs can be challenging,
due to issues with capturing precipitation processes and the effect of complex orography
on GCMs [43,44]. Richards and Brimblecombe [45] found that an ensemble of three CMIP6
GCMs (CMCC-ESM2, HadGEM3-GC31-MM and NorESM2-MM [46]) are effective in repro-
ducing three parameters: minimum daily temperature, maximum daily temperature and
rain days above 1 mm for the period 1984-2014 by comparing the parameters generated
using the ERA5 and CHIRPS to the CMIP6 datasets for this period. Therefore, the param-
eters were also calculated using CMIP6 GCMs [47] to explore the effect of future climate
scenarios on pilgrimage. The Centre for Environmental Data Analysis (CEDA) archive
was used to obtain daily 2 m surface temperature and precipitation data for the historical
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period (CMIP experiment) and future projections. The results were calculated using the
CMCC-ESM2, HadGEM3-GC31-MM and NorESM2-MM CMIP6 models [47], using only
model runs of the variant r1ilp1f*. All models were interpolated to a common 1° x 1° grid
to facilitate model comparison.

We calculated the three climate parameters for the Bega season in the recent past,
1984-2014, and mid-century, 2035-2065, to assess the extent of change under a high emission
(S5SP585) scenario. The time frame of 1984-2014 is chosen to align with the climate model
experimental year runs and is the most recent 30-year period included in the historic
model experiments. The SSP585 scenario was chosen to illustrate a worst-case scenario
for climate change impacts on pilgrimage in Ethiopia. The parameters were calculated for
the period 1 December to 15 February to cover the various durations of pilgrimages that
might be undertaken during the Bega season. We also calculated results for the shorter
period of 14 days from 1 to 14 January, but as little significant difference was found between
the results over different durations, these are included in the Supplementary Material
(Figure S1). The HadGEM3 model operates on a 360-day annual timescale, but results from
both this study and earlier work [45] show that this difference does not significantly affect
the results. For each 30-year period, the mean and the 10th (minimum daily temperature)
or 90th percentile (maximum daily temperature and rain days above 1 mm) were calculated.
We use percentiles to illustrate climate extremes that pilgrims may experience.

2.3. Statistics

In our statistical analysis of the meteorological data, we have often adopted non-
parametric methods, as distributions are often skewed. Box-and-whisker plots represent
the central tendency and range. The boxes show the lower and upper quartiles, with the
median denoted by the central line in the box and a cross to represent the arithmetic mean.
The whiskers show the range of all other points, except those that are deemed as outliers.
An outlier is considered any value that lies over 1.5 times the interquartile range below
and above the quartiles. The Kendall T statistic was used to express rank correlation in
bivariate data sets.

3. Results and Discussion
3.1. Current Climate

The weather during Bega has some characteristics that make pilgrimages convenient.
It is a relatively cool and dry season. The output from the observed data for the minimum
and maximum daily temperatures and precipitation is plotted in Figure 4. The three climate
parameters showed no significant trend with time over the 30-year period in Addis Ababa,
Lalibela or Dirre Sheikh Hussein (Kendall 7, p > 0.05). The area around Addis Ababa
has the lowest temperatures with occasional values falling to nighttime minima below
zero. The average nighttime temperatures in Addis Ababa are 6.61 °C, with a 10-percentile
value of 3.78 °C (Figure 4). Furthermore, in Addis Ababa, the 30-day periods during Bega
have some 16 days when temperatures are likely to be <5 °C and a day of similarly low
temperatures immediately adjacent.

The area around Debre Birhan (elevation 2840 m), about 110 km northeast of Addis
Ababa, is the coldest of Ethiopian cities. It lies on the route from the capital to Lalibela, and
nights with sub-zero temperatures are not uncommon; over the past decade, temperatures
as low as —7.8 °C have been recorded (7 January 2017) [48]. The analysis of the observed
data from the grid cell immediately to the southwest of Debre Birhan shows an average
nighttime 6.22 °C and a 90-percentile of 3.48 °C across the 77 days for the period 1984-2014.
Here, there are likely to be as many as 22 days in a month where temperatures are <5 °C.
Such cold spells are likely to be especially troublesome for pilgrims trying to find adequate
shelter at night.
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Figure 4. Box-and-whisker plots of the minimum daily temperatures, maximum daily temperatures
and the number of rainy days (>1 mm) for the 77-day period in the Bega season for the areas around
Addis Ababa, Lalibela and Dirre Sheikh Hussem, for the period 1984-2014.

Although Lalibela is not as cold, nighttime temperatures to the southeast of Lalibela
are low, with an average of 7.1 °C (Figure 4). Dirre Sheikh Hussein has the highest
maximum temperatures in the Bega season, with an average of 29.1 °C for the 77 days,
with a 90-percentile of 31.4 °C (Figure 4)—temperatures uncomfortably hot for walking.
Spells of hot weather are likely at Dirre Sheikh Hussein, where in a month, there may be
15 days with daytime temperatures > 30 °C and also a day with similarly high temperatures
immediately adjacent.

The observed data also show rainfall in Addis Ababa that averages at 52.6 mm for
the Bega season between 1984 and 2014. Wet weather is likely to be persistent in the area
around Addis Ababa, despite Bega being the dry season. About two spells (two or more
days) of days of rain in excess of 1 mm are likely in the 77-day Bega season used in our
analysis. This could make the pilgrims’ journeys uncomfortably wet, particularly if the
rain days are consecutive. This would also be true for the mountains (Figure 3c) to the
southeast, which are traversed by pilgrims making their way from Addis Ababa to Dirre
Sheikh Hussein, or from Jimma to Dirre Sheikh Hussein (another very popular route).
While the Bega season is generally dry, there are occasional heavy falls of rain; notable
was a very wet day with 75.2 mm of rain on 11 October 2022 in Dilais, a market town in
southern Ethiopia [49].

3.2. Future Projections

Figure 5a shows the average minimum temperature each day for the recent past over
the years 1984-2014 and for the middle of this century, 2035-2065. The minimum daily
temperatures are lowest in the highland regions and higher in the southeastern areas.
Minimum daily temperatures are projected to increase by the middle of the century, with
the greatest increase in the northeastern region (Figure 5b,c). The highland regions of
Ethiopia are projected to no longer experience average minimum temperatures of below
10 °C mid-century. This will mean that for sites such as Lalibela, cold nights will become
increasingly rare during the Bega season. Even in the extreme cold years (the coldest 10% of
years), average temperatures show a warming trend with minimum temperatures, even in
the highlands, which are unlikely to fall below 10 °C (Supplementary Materials, Figure S2).
As these are average temperatures, temperatures on individual nights may be notably
lower than the average values, but this indicates that cold nights and frost events are likely
to become less common in the future.
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Figure 5. The mean modelled outputs for (a—c) minimum daily temperature (°C), (d—f) maximum
daily temperature (°C) and (g-i) rain days >1 mm for (a,d,g) the recent past: 1984-2014, (b,e h) mid-
century: 2035-2065 and (c,f,i) the difference between the future and past scenarios. All parameters
are calculated for the period 1 December to 15 February.

Figure 5d shows the average maximum daily temperature for the recent past (1984—
2014), with the highest temperatures in the east and lower maximum temperatures in the
Highlands. In line with the trend in minimum daily temperatures, future maximum daily
temperatures are projected to increase across all of Ethiopia in the near future, 2035-2065,
with an almost homogenous increase of 2 °C across the whole country (Figure 5e,f). The
extremes are also projected to increase. In the recent past, extreme hot years (90th-percentile)
were between 0.25 and 0.75 °C warmer than the average year. However, by mid-century,
these hot years are likely to be more than 1 °C above the average year. This suggests that in
the future, pilgrims are likely to experience some unpleasantly hot days when walking to
sites in the eastern regions, such as on the Dirre Sheikh Hussein pilgrimage.

Figure 5g shows the average number of days with more than 1 mm of rain for the
recent past over the years 1984-2014. The number of these rain days is greatest in the
southwest of the country and is projected to increase by four days in the middle of the
century (Figure 5h,i). There is a general increase in wet weather across the country, which
could make conditions unpleasant for pilgrims, particularly if rain days were consecutive.
The difference in years with an extreme number of rain days is also projected to increase
mid-century, with extreme wet years in the southwest seeing more than four extra rain
days per month than on average (Supplementary Materials, Figure S2).

The current rainfall in the area around Addis Ababa during the 77-day pilgrimage
period is ~50 mm, with about ~7 rain days each year (~3 rain days in a month). Over the
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77-day period, there are typically three spells where rainfall comes on consecutive days.
In the future, the number of such rainy spells is likely to double. This will also increase in
the near future in the area to the southeast of Addis Ababa. Such increases will also be felt
on the route from Jimma to Dirre Sheikh Hussein, and suggest that the travellers here will
have to face more persistently wet days.

4. Conclusions

This study was able to use climate variables to assess changing pressures on pil-
grimages as intangible heritage. However, weather experienced by the pilgrims is not
the average, and travel difficulties are more likely to be affected by extreme conditions
or spells of consistently hot or cold weather. Thus, well-tuned parameters need to be
considered when evaluating the effects on intangible heritage, which has some parallels of
heritage climates developed for material heritage. General increases in temperature make
the occurrence of frosts and cold weather less likely; in particular, the mountain passes will
have more temperate conditions. However, the number of hot days (>30 °C) may make
travel around Dirre Sheikh Hussein less pleasant for pilgrims, who will need to rest or
seek shade and carry more water. The long-term management of religious tourism will
need to consider the wetter climates in the southern Highlands. Also, more thought will be
needed over providing shelters and accommodation at Dirre Sheikh Hussein that has to
account for the higher temperatures likely to occur mid-century. Future research (i) will
hopefully be able to make use of modelled outputs at higher resolution, and especially
rainfall projections, to account for a varying topography and convection processes; (ii) will
further assess the robustness of projections by model inter-comparison; and (iii) could con-
sider the comfort levels experienced by pilgrims in a changing climate. As social practices
are increasingly at risk in a changing environment, it is important that climate impacts on
intangible heritage can be properly evaluated.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/heritage7010004/s1, Figure S1: The mean modelled outputs for (a—c)
minimum daily temperature (°C), (d—f) maximum daily temperature (°C)and (g-i) rain days >1 mm
for (a,d,g) the recent past: 1984-2014, (b,e,h) mid-century: 20352065 and (c,{,i) the difference between
the future and past scenarios. All parameters are calculated for the period 1 to 15 January. Figure S2.
The extreme modelled outputs for (a—c) minimum daily temperature (°C), (d—f) maximum daily
temperature (°C) and (g—i) rain days >1 mm for (a,d,g) the recent past: 1984-2014, (b,e,h) mid-
century: 2035-2065 and (c,f,i) the difference between the future and past scenarios. All parameters
are calculated for the period 1 December to 15 February. (a—c) uses the 10th percentile and (d-i) uses
the 90th percentile.
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W N e

Abstract: Landscapes have been shaped and reshaped by humans to meet the changing needs of
shifting subsistence strategies and demographic patterns. In the Mediterranean region, a widespread
subsistence strategy that has left a major imprint is pastoralism, often tied with transhumance. Pas-
toralism and the associated tensions between pastoralists and settled agriculturalists have political
and legal dimensions which are sometimes overlooked in mainstream accounts of national “patri-
mony”. The rapid transformations of subsistence strategies witnessed in the twentieth century have
changed pastoral landscapes in diverse ways. This paper focusses on the central Mediterranean
archipelago of Malta to explore how the values and management of such landscapes require holistic
assessment, taking into account the intangible practices and embedded legal rights and obligations
that maintained these systems. While in Malta pastoralism has practically disappeared, its physical
imprint persists in the form of a network of droveways, which was once a carefully regulated form
of commons. Burgeoning demographic growth is erasing large tracts of the historic environment.
Against this backdrop of contestation, this paper draws on interdisciplinary approaches to interrogate
the shifting legal and historical narratives through which pastoral landscapes have been managed, in
the process revealing how dominant epistemological and legal frameworks are also implicated in the
erasure of these landscapes.

Keywords: landscape; pastoralism; commons; droveways; rights of way

1. Introduction

The recognition of the importance of landscapes for our wellbeing has grown hand in
hand with the unprecedented pressures and threats that they face today. Since the 1990s,
the literature on the sustainable stewardship of landscapes has grown exponentially. A
key theme underpinning this literature is the shift from a focus on sites and monuments,
to a recognition of the need to safeguard their context in the wider landscape. A second
paradigm shift has been the recognition of the inseparability of tangible and intangible
aspects of cultural heritage resources [1]. A third paradigm shift has been the widespread
recognition that landscapes are not simply the environments that we inhabit, but are
embedded in human experience. The most influential articulation of this paradigm shift is
the European Landscape Convention [2], which places human experience and quality of
life at the heart of the rationale and purpose of landscape stewardship [3]. This succinct
articulation of principle is in turn informed by a long tradition of cross-disciplinary research
that has increasingly paid attention to the intricate social construction of space, place, and
scale [4]. This rapid widening of the scope and range of approaches to the study of
heritage and of landscapes has also highlighted the need for increasingly interdisciplinary
approaches to cover the blind spots of different disciplines. All these considerations have
informed the approach taken here.
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This paper focuses on a threatened element of the cultural landscape of Malta (Figure 1).
This consists of a network of droveways developed across the island to permit movement
of flocks of goats and sheep for grazing (Figure 2). Pastoralism was an important pillar
of the island’s economy well into the twentieth century. With the decline of pastoralism,
many of these pastoral foraging routes have fallen into disuse. A significant proportion
has been obliterated by modern buildings. Others are simply being erased as the land they
occupy is taken up for other uses.

Figure 2. Sheep being led down a steep droveway along the Bajda Ridge in northern Malta, 2005
(photograph N.C.V.).
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The reasons for choosing to focus on these droveways are fourfold. First, they are a
good example of a feature that does not fit the traditional definition of a monument or site.
They are unassuming in appearance but represent a sustained and massive investment of
effort and organization in their creation.

Second, the droveways are also a good example of a material record of the efforts of
many generations of largely anonymous and marginalized members of society, who have
for the most part been forgotten in historical narratives. The study of the droveways allows
us some glimpse of these “people without history” [5].

Third, they are a good example of how systems of intangible rights and duties may
be embedded in material remains. The droveways were carefully created to permit rights
of way and use for grazing across the landscape, in symbiosis with crop cultivation. In
spite of the disappearance of pastoralism, the access rights (and potential property rights)
vested in these pastoral routes are still extremely relevant today. Malta has one of the
highest population densities in the world, and the highest building density in Europe [6].
Space is extremely contested. The existence of a historic system of public rights of way,
possibly associated with a forgotten form of “the commons”, is therefore a significant legacy
with important implications for the enjoyment of public space today, which in turn has
important consequences for wellbeing.

Fourth, the case of the droveways is an excellent example of the necessity of interdis-
ciplinary approaches. Without a sound understanding of their historic evolution and of
the legal rights that may be embedded within them, it is impossible to safeguard these
rights, or even to comprehend the value and importance of preserving the droveways that
embody them. In this respect, the droveways are therefore a sobering example of how
inadequate knowledge may constitute a serious threat to cultural heritage.

2. Pastoral Routes in Mediterranean Landscapes

Archaeologists have long sought to study the impact that the development of animal
husbandry has had on the landscape. For the Mediterranean region, interest has shifted
from a Braudelian view that seeks continuities in the use of space over many generations
of rural life, to traditions of landscape study that puts humans before physical geography,
considering people’s perceptions of the constraints and opportunities offered by different
ecological niches [7]. Pastoralism is seen as a complex form of economy, a practice that
often requires dovetailing with a broader schedule of subsistence activities. The quantity of
archaeological and documentary information that can be rallied towards an understand-
ing of landscape history sets the Mediterranean apart from other regions of the world.
Over the last fifty years, archaeologists have used multidisciplinary regional studies to
investigate how the roles of people, climate, and topography have changed Mediterranean
landscapes over time [8,9]. Ethnographic data have also provided useful insights into the
apparently irrational ways in which decisions are sometimes made by the herder or the
farmer, highlighting the different forms of environmental exploitation of ecologies that
can offer comparably long spectra of productive choice. The kinds of conflicts that arise
between transhumant herders and settled farmers, and the consequent need of the former
to establish durable ties with powerful patrons who can mediate their interactions with the
latter, is the central theme of John Campbell’s anthropological monograph on institutions
and moral values in a Greek mountain community [10]. His study, which was based upon
long-term ethnographic research among the Sarakatsani shepherds of continental Greece,
is still regarded as a classic founding text of the anthropology of the Mediterranean.

Although it may be argued that pastoral activities entail few tools in comparison
with agricultural ones, their material traces in the landscape can be abundant. In the
history of some of the large European agro-pastoral societies, where groups of specialized
herdsmen emerged, the migration of huge flocks over long distances left its marks on the
land. Transhumance routes have been identified in various regions of Italy—Sardinian
utturi [11] (p. 200), Sicilian trazzere [12], and Apulian tratturi [13]—but also in Spain
(cafiadas) [14], where droveways were often laid out according to clear legal provisions
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and edicts regulating the rights of access to common grazing grounds [15]. This tradition
of seasonal droving of animals was recognized by UNESCO in 2023 and proclaimed
as Intangible Cultural Heritage of Humanity for several European countries, including
Albania, Andorra, Croatia, France, Italy, Luxembourg, Romania, and Spain [16].

Movement of livestock has also been a common practice at local scales, not least on the
smaller Mediterranean islands, where transhumance of small herds allowed people to move
herbivores away from the cultivated fields and to exploit marginal areas for grazing (e.g.,
Antikythera) [17]. In such cases—and Malta would certainly not be an exception [18,19]—
pastoralism and agriculture functioned in symbiosis rather than isolation. The ecological
niche exploited for rough grazing often fell under the definition of what nineteenth-century
British cartographers referred to as “waste” (or “wasteland”). This is a “weasel word”, as it
has been called by Tarlow,

for the land in question was not unused as the word suggests; what the eighteenth
and nineteenth-century reformers [in Britian] called “waste” was often productive,
although non-agricultural, land [20] (pp. 45-46).

3. Pastoral Foraging Routes in Malta: The Ethnographic and Material Record

A ubiquitous feature of the Maltese landscape is the maze of dry-stone walled tracks
and minor roads that can be found throughout the two main islands. The nature of the
network has long been thought to be conditioned by geomorphology and the interplay of
human settlement and agriculture over time [21] (p. 185). Such minor roads and connecting
tracks are the human imprint on the land’s surface of a communication strategy intended
for the passage of human and animal traffic before the advent of motor-driven transport.

Photographs from last century reveal that such pathways also acted as droveways
(Figure 3), allowing herders to move flocks of goats from pens to rough grazing or to bring
them into the capital city and adjacent towns when it was still possible to sell milk doing the
rounds of houses before the advent of pasteurization in 1938 [22] (Figure 4). This practice
has been confirmed through interviews with a number of farmers who recalled specific
strategies from the 1950s, by which herds of goats (and some sheep) were taken out to
graze and to exercise in areas identified as wasteland—Maltese: xagfira and moxa—in the
cartographic record amounting to just under 5000 acres or 6.3% of Malta’s total surface area
at the time [19,23,24]. A sample survey of the feeding of goats and sheep conducted in 1956
showed that 80 per cent of herders relied on wasteland grazing to supply forage [24].

Figure 3. Roadside grazing by a herd of goats below Malta’s old capital, Mdina, 1901 (reproduced by
courtesy of Royal Collection Trust/© His Majesty King Charles III, 2024).
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Figure 4. Goats in a street in Malta’s capital city Valletta, photographed by Geo Ffirst in the early
1930s (reproduced by courtesy of Giovanni Bonello).

These droveways appear to have evolved more or less informally over the centuries
in tandem with field systems. The earliest type of cartographic record that reveals fields
enclosed with walls goes back to post-Medieval times, in the first quarter of the seventeenth
century. It concerns access to contested lands in northern Malta consisting of arable fields
spread across a valley basin at Mizieb ir-Rih, bordered by rising ground used mainly for
rough grazing (Figure 5).
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Figure 5. (A) Modern orthophoto of northern Malta (2012, Planning Authority), compared to (B) plan
of large field enclosures at Mizieb ir-Rih in northern Malta, c. 1620s (reproduced by courtesy of
Cathedral Archives, Mdina, Malta). Area of Plan B corresponds to white frame in A.

The lands effectively crossed the entire breadth of the island at this point. A recon-
struction of the entire territory using cadastral maps of land belonging to the Church and
to the Knights of the Order of St John that ruled Malta at the time, reveals that such tracts
of enclosed land were often bordered by a “public road” (strada pubblica), which allowed
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human and animal traffic to move north and south. Some of these roads were wide enough
to allow the actual pathway to be flanked by verges of common land, denoted by the
cartographers as a “public space” (spazio pubblico).

The funnel-shaped entrances that characterize many of these walled tracks facilitated
the droving of livestock (Figure 6), as has been argued for similar set-ups elsewhere [25]
(p- 21). Their design stands in sharp contrast to a post-1850 field pattern of rectilinear
fields, roads, and service tracks, which developed on non-Church land in the same area.
This relates to a systematic attempt by the British colonial government to bring under
cultivation marginal and poor terrain, inherited from the Knights of the Order of St John, by
granting rectangular parcels of land demarcated by dry-stone rubble walls in emphyteusis
to farmers [26].

Figure 6. Droveway with funnel-shaped entrance along the Bajda Ridge in northern Malta (photo-
graph N.C.V.).

4. Towards a Social History of Maltese Pastoralism

The interdisciplinary approach adopted here, starting from the ethnographic and
material record, builds on the extensive work already carried out by historians on archival
sources. A range of documentary sources may be drawn upon in the study of the Maltese
landscape [27].

As noted by historian Charles Dalli [28] (p. 80), one of the earliest written references to
grazing on Malta was recorded by the twelfth-century geographer al-Idrisi, who observed
that the island had an abundance of grazing land. Dalli suggests this may indicate that land
that had been enclosed for crop cultivation by the later Middle Ages was still unenclosed
grazing land in the twelfth century.

From the mid-seventeenth century, an increase may be noted in the efforts to document
land ownership through detailed land surveys in terriers or cabrei [2] (pp. 21-23).

Historical guide-books and descriptions of Malta allow us some further glimpses
into the management and enclosure of grazing land. A mid-seventeenth-century account
astutely notes how the different characteristics of different areas of Malta were suited to
different productive activities, loosely translated here:

Animals pasture on the rocky ground, which produces grasses that are suitable
to feed and fatten them. From the same place, thorns are gathered for burning in
ovens when wood is lacking. . . on the plains, wheat, barley and other fodder is
sown, while in the valleys there are gardens and orchards watered by copious
springs [29] (p. 131).
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A late eighteenth-century revised edition of the same work provides further insight
into how grazing lands were being enclosed to help feed the growing population:

The fertility of this island has presently been increased because many public
spaces (spazj pubblici) and lands that in the past had not been cultivated, have now
been brought under cultivation. Food has become somewhat more expensive,
because the population has increased a lot [30] (translated from p. 406).

The pioneering work of the medieval historian Godfrey Wettinger has documented the
widespread designation of tracts of land as common land for grazing across late medieval
and early modern Malta, such as the “spacium puplicum” recorded near the medieval
hamlet of Hal Millieri [31] (p. 51). Wettinger has also brought to light a number of specific
references to contestations over grazing and access rights, stretching at least as far back as
the Late Middle Ages. From the early fifteenth century onwards, when surviving written
records become more abundant, numerous instances are recorded of popular protests
against the enclosure of land that had previously been available for pasture, which in some
cases secured the revocation of such grants of public land [32] (p. 269); [33] (pp. 31-32).

Mizieb ir-Rih features amongst cases concerning such grievances. In 1458, complaints
were made against a powerful landlord, Antoniu Desguanes, from the capital, Mdina, who
was accused of capturing extensive portions of common land at Mizieb ir-Rih by appropri-
ation and enclosure to the detriment of the community, with the King’s permission [33]
(p. 33); [34] (pp. 42—43). Herders complained that these lands ran across the route to barren
lands that had been the property of all the people of Malta for as far back as anyone could
remember, and that these lands extending towards the district of Mellieha provided rough
grazing for animals and were a useful source of brushwood for fuel. People were afraid
that if animals strayed into the fields owned by Desguanes they would be held liable for
damages by the baiulo—the official responsible for imposing fines commensurate with
the damage inflicted on crops. It was agreed by the Council of Mdina and the jurats that
Desguanes would be able to keep a part of the land, but that he would need to enclose the
area with a wall to stop animals from straying there. He was also required to not block
public passageways and to not restrict access to the springs in the area. Although pictorial
representations of this area do not exist from this period, it is probable that one of the roads
shown on the early-seventeenth-century cadastral map referred to earlier (Figure 5) is one
of the droveways that allowed passage through the valley basin, towards a spring (fontana)
and the commons beyond.

Wettinger has noted several other instances, throughout the fifteenth century and
across Malta and Gozo, of individuals obtaining grants of common “waste” land, which
until then had been available for pasture, in order to turn it into arable fields. The cultivation
of cotton, traditionally the principal cash crop of the Maltese islands, often motivated such
grants [33] (pp. 10-11).

The herders’ objections that the King was permitting the expropriation of common
lands acquire deeper significance when considered in the light of the medieval legal hy-
bridity which characterized Maltese law in this period [35,36]. At the time, local customary
law was considered to be an important source of law throughout Europe [36] (p. 377),
alongside the Ius Comune (incorporating the Roman Law together with Canon law and
doctrinal commentary) and feudal laws [37] (pp. 32-33, 37); [35] (pp. 178-180). In the
herders’ complaints, communally owned property is presented as based upon ancient
Maltese customs, which provide a normative buffer against land appropriation through
feudal hierarchies legitimized by Sicilian feudal law. A retrospective reading that assumes
the existence of a unitary legal logic governing this conflict misses the point that this is not
only about a power struggle between herders and powerful barons. This is also a clash
between distinct and incommensurable normative systems, corresponding to two different
modes of production and the associated social structures; and this at a time when plural
and incompatible normative systems were more the rule than the exception. As Brian
Tamanaha observes:
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The mid-to-late medieval period was characterised by a remarkable jumble of
different sorts of law and institutions, occupying the same space, sometimes
conflicting, sometimes complementary, and typically lacking any overarching
hierarchy or organisation [38] (p. 377).

During the late medieval period, the principal representative and administrative body
on the island of Malta was the Council or Universita, based in Mdina [39]. The Universita of
Mdina played a critical mediating role, functioning as a node of articulation between di-
verging normative systems. In a scholarly study of this Council as an example of a medieval
communal organization, Dalli notes that while on the one hand this Council “channeled
and regulated political relationships in the public sphere and derived its legitimacy as
the representative and executive body from its official recognition by the Crown” [40]
(p. 1), on the other hand, in 1410 the Council was still invoking “certain ancient unwritten
customs and conventions”, quoted by Dalli [40] (p. 8). Its intervention in the 1458 Mizieb
ir-Rih case shows how this institution was considered to possess the authority to regulate
how Baron Desguanes could exercise the powers of land appropriation that he had been
granted by royal permission. Dalli observes how, nearly a decade earlier, the Council had
already intervened in an attempt to prevent Baron Desguanes from committing very similar
encroachments:

In 1449, following serious accusations from the town council that Desguanes, as
mayor, was encroaching on public lands administered by it, like Mizieb ir-Rih, it
was demanded that a Sicilian, with no Maltese connections, be appointed captain.
The Crown agreed on condition that the town-council redeemed that office [40]

- 9.

Its regulatory function was thus part and parcel of the role this Council played in
administering what the herders had described as “common lands which had belonged
to all the people from time immemorial”. This expression is echoed in the claims made
by the Council itself in the later Middle Ages that “it had enjoyed rights over common
lands for the past three centuries” [28] (p. 124). In letters sent to the Crown in 1466, this
Council described itself as “a mother who must procure a peaceful life for her people
and children” [40] (p. 9). Even the fact that this Council was known as “the Universita”
reflects its role as administrator of commonly owned land, whether this was understood
as a reference to the “totality of the people” (a universitas personarum in Roman law [41],
or to “a totality of objects treated in one or more respects as a whole in law” (a universitas
rerum in Roman law) [42]. To say that land belonged to the Universita may simply have
been another way of saying that the land was owned in common by the people of Malta
and administered by the Mdina Council. This did not necessarily imply that such land was
owned by the Mdina Council.

Bartolomeo dal Pozzo, a seventeenth-century chronicler, records similar contestations
during the early years of the rule of the Knights of the Order of Saint John in Malta
(1530-1798). The Knights and their Grand Master were accused of infringing the rights
of the Maltese population. Dal Pozzo records how, following the death of Grand Master
Verdala (1582-1595), a Chapter General of the Council of the Order was convened, which
ordered, among other things, that

... all the public spaces, or lands, belonging to the commons of the Island of
Malta, which past Grand Masters, and particularly by Cardinal Verdala had
granted to private individuals; upon which public protests had been made; must
be returned once again to the commons [43] (translated from p. 366), [32] (p. 269).

Similar tensions are again recorded in the early seventeenth century, in an anonymous
account preserved in two manuscript copies in different archives in Malta, and which
Wettinger [32] (p. 257) has dated to between 1633 and 1636 and attributed to Don Filippo
Borgia, rector of the parish of the village of Birkirkara and champion of the local population
against abuses of their traditional rights. According to the author of this account, Grand
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Master de Paule (1623-1636) again made encroachments on public spaces, notwithstanding
the resolutions that had been made following Verdala’s death [32] (pp. 269, 277-278).

The terminology used to describe the land being contested, and how the contestation
changes over time, deserves particular attention. As astutely observed by Wettinger, in
the fifteenth century it was not only the wealthy and powerful that received grants to
enclose land, but also individuals from across all classes of society [33] (p. 10). In the
seventeenth-century account attributed to Don Filippo Borgia, the enclosure of grazing
land is presented as a struggle between the poor and the powerful. Enclosed lands are
described as “spatii publici levati al povero” (public spaces taken from the poor) [32] (p. 277).
The chronicler Dal Pozzo, as noted above, is even more explicit, referring to “spatii publici o
sia terreni del commune dell’Isola di Malta. . . di nuovo ritornar dovessero in commune” (public
spaces, that is lands belonging to the commons of the Island of Malta. . . must be returned
to the commons) [43] (p. 366).

Wettinger observes, in a paragraph that deserves to be quoted in full:

One sore point was the common land frequently allotted in severalty to indi-
viduals: such grants removed the land from the use of the poor who depended
more than anyone else on their grazing rights and the right to gather fire-wood
or thistles from such places. After Verdala’s death these lands were returned to
public ownership not only by the will of the Council of the Order but also by
decree of Pope Clement. Don Filippo claimed that he had persuaded the Grand
Master not to make similar grants without the consent of the Pope, but had to
overcome the influence of ‘the good ministers who stood around him and who
are more often the cause that Princes do not do what they should’, so that at his
next meeting the Grand Master told him: You have informed me that I cannot
do it without the consent of the Pope; and I tell you that my counsellors say that
the Pope does not come into the matter. I want to do it because I am master [32]
(p. 269).

This seventeenth-century clash between Don Filippo Borgia and Grand Master de
Paule echoes the fifteenth-century conflicts between herders and barons. Significant discon-
tinuities with these earlier conflicts can also be observed, signaling a movement towards an
early modern legality. The Grand Master’s words reveal an aspiration towards complete
sovereign control of all the public lands in Malta. The Universita (qua Mdina Council) is
no longer mentioned as having any administrative role in regard to such lands, and the
customary rights of common land ownership of the people of Malta are not permitted to
restrain the exercise by the Grand Masters of their power to appropriate and dispose of
these lands.

In his attempt to erase Maltese customary rights and to side-line both the Pope and the
Universita, Grand Master de Paule’s actions conform to those of other early modern princes.
As Tamanaha [38] observes, such princes sought to eliminate medieval legal hybridity
in their quest for exclusive sovereign control over “their” increasingly centralized legal
systems. In this process of constructing a unitary legality, customary law was “taken over
by legal professionals” and “lost its primary ties with its social base” [38] (p. 380). Moreover:
“It was also essential for sovereigns to establish their autonomy from the Church” [38]
(p- 379).

The success of this strategy is revealed also by the absence of any reference to the
Universita in Don Filippo’s reported defense of these lands. He prefers instead to invoke the
patronage of the hierarchically organized Catholic Church, represented by the Papacy, as
the protector of the rights of the poor to access and utilize public lands. By the seventeenth
century, Maltese pastoralists found that they could no longer rely upon the Universita to
mediate and resist the state appropriation of public lands. Indeed, since 1530 the Universita
had been progressively emasculated as a result of the Order’s constant policy to “ensure
that the effective Government of Malta should be located in Valletta and that Imdina should
host a local Government deprived of all powers that were not absolutely residual” [44]
(p. 143); see also [45].
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Since the Grand Masters themselves headed a Catholic Religious Order, the universal
Catholic Church could not be marginalized as easily as the Maltese Universita had been.
This explains why the Catholic Church was to replace the Universita as a source of political
patronage to Maltese herders and villagers. Wettinger notes that Dun Filippo Borgia’s
account reflects this political transition, which would lead the Church to become the chief
mediator between the rural Maltese and the governors of Malta until the end of the period
of the Knights’ rule and throughout that of British rule:

It marks the complete eclipse, much to the satisfaction of Don Filippo and, no
doubt, of Don Francesco, another lawyer priest, of the medieval political set-up,
with the fading away of the local ‘nobility” and the rise of the clergy to a status of
influence. . . In the past, clergymen had been for hundreds of years all-powerful
as churchmen. From now onwards for three centuries they would be extremely
influential as politicians [32] (p. 270).

In the latter half of the eighteenth century, this alliance between the rural Maltese
and the Church came increasingly to the fore. As the Order’s prestige and relevance
began to decline, the rural Maltese, often led by priests, started to protest and agitate for
their rights. Chief among these was their right to access and use their common lands
and droveways, which were being enclosed and appropriated by the Order. Thus, the
imposition of new restrictions on rabbit hunting on his estates and the consequent eviction
of herders from grazing land by Grand Master Ximenes seems to have sparked the so-called
“Priests” Revolt” of 1775 [46], and the resentment by the rural Maltese at the loss of their
communal rights seems also to explain their reluctance to fight for the Order against the
French invasion of Malta in 1798 [47] (p. 26). Finally, the defense of their communally
owned property not only explains why the rural Maltese were so ready to rebel against the
French Republican army, but it also explains how they managed to fight them so successfully.
Stephen Spiteri observes:

The (Maltese) inhabitants knew that they had neither the men nor the resources
to lay siege to the formidable and well-armed harbour fortifications and so all
their efforts were aimed at making a French excursion out of the harbour enclave
as difficult as possible. Here, they ingeniously exploited the nature of the rural
landscape surrounding the fortifications which, divided into innumerable stone-
walled fields, provided a readymade system of entrenchments. All that the
inhabitants had to do was to link the field walls together, plugging in country
lanes, roads, and valleys, and in so doing create an extensive and continuous form
of circumvallation. They then stiffened this with a number of camps, batteries,
and sentry-posts placed at strategic intervals [48] (p. 13).

During the following century and a half of British colonial rule (1814-1964), further
encroachment and enclosure took place on land that had formerly been available for
grazing. Substantial tracts of the shoreline, as well as inland areas, were taken over for
military purposes as the island was turned into Britain’s kingpin in the defense of the
“Mediterranean Corridor” to India, particularly after the opening of the Suez Canal in 1869.
Meanwhile the growing population also led to mounting pressure to increase agricultural
productivity. The looming threat of starvation during the Napoleonic wars left a deep
impression on the island’s administration. The paradigm of agricultural improvement,
widely embraced in Britain [20], was also brought to bear in its colonial possessions, and
Malta was no exception. A statement of income of the government of Malta for the fiscal
year 1835-1836 refers to the “sale of waste ground” for 24 pounds sterling [49], suggesting
that grazing land was being sold to private individuals.

During the period of British colonial administration, the concept of a native commons,
as opposed to property of the Crown, appears to have been obfuscated and forgotten. The
designation of pasture as “wasteland” not only underplayed the important economic role
played by this land, but also helped obliterate the history of public rights that had been so
carefully defended in the preceding centuries. The assumption that grazing grounds were
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government property, and in the gift of the colonial government to lease or sell, does not
appear to have been questioned.

This shift in the way common grazing land was perceived may be better understood
in the context of the wider paradigms that informed and justified British colonial projects
and worldviews during the nineteenth century. In his perceptive historical anthropology
of colonialism in the area of South Africa occupied by the pastoralist Tswana people,
John Comaroff [50] explored the strategies utilized by colonial administrators to facilitate
and legitimize their appropriation of Tswana lands. He observes that these strategies
involved the strategic deployment and management of the opposition between Western
notions of exclusive individual ownership rights—which aligned with settled farming
practices—and traditional Tswana communal land management practices—which reflected
their pastoralist economy. With specific reference to the Bechuanaland Land Commission,
Comaroff argues that this Commission “negated the collective capacity of a community
and its leaders to remake their own world by due process” [50] (p. 230).

Although the context of British Malta was very different, certain patterns and conse-
quences stemming from similar colonial tactics may nevertheless be recognized. Maltese
grazing land was subjected to a direct frontal assault early on in the period of British rule,
when the first British Governor of Malta, Sir Thomas Maitland, abolished the Universita in
1818 [51]. As noted above, the loss of the institution that traditionally safeguarded common
rights to grazing land through communal governance was followed by the implementation
of government policies that set out to enclose grazing land, convert it into agricultural land,
and alienate it. A critical role in this process of privatization was played by cadastral sur-
veys, through which the colonial government formalized its hold on such land by mapping
it and redefining it as government-owned wasteland (Figure 7). As the colonial government
developed ever more sophisticated tools for legally categorizing and appropriating these
grazing lands and pathways, the devolution of these lands to the colonial government was
to be almost unchallenged.

Figure 7. (A): Early twentieth-century survey sheet showing location of a section of pastoral route
network between villages of Mosta and Naxxar. Area framed in red corresponds to insets (B) and (C).
(B): Annotated survey sheet showing the same network, highlighted in yellow and labelled as “Waste
Land”. Mid-twentieth century (NAM PWD—Project House, Government Property Survey Sheets,
No. 50). (C): The same area in 2018, drastically altered by quarrying and building activity (SintegraM
orthophotos (2018), Developing Spatial Integration for the Maltese Islands, Planning Authority).
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A late nineteenth-century court case can provide us with a glimpse into the legal
reasoning through which the appropriation of Malta communal lands was made possible
under British rule. The case of Emmanuele Luigi Galizia v. Emmanuele Scicluna made
possible the privatization of part of the Maltese coastline in the area now known as the
Dragonara Casino zone in Saint Julian’s [52]. This case arose out of the aspirations of
Emmanuele Scicluna, a leading Maltese banker, who had acquired the landholdings of the
Spinola Foundation, to create a feudal domain of his own. He therefore built a palace on
this land and sought to enclose the coastal promontory on which this palace is located—
including substantial tracts of grazing land—with a wall on the landward side. This wall
effectively prevented the government and the public from accessing either this promontory
or the coastline surrounding it. The Superintendent of Public Works, Emmanuele Luigi
Galizia, filed a possessory action to prevent the building of the wall and to allow unimpeded
access by the government to the military fortifications on this land and by the public to
the coast. On 30 April 1886, the Court of Appeal delivered its judgment. In this case
the court held that government’s property rights only extended to the footprint of the
land upon which its military fortifications had been constructed. The court concluded
that, notwithstanding that the remainder of the land belonged to Scicluna and he had
therefore the right to enclose it with a wall, he still had no right to prevent access by the
public to the coast or by the government to the entrenchment. Consequently, the court
held that Scicluna had to leave the arched gateway he had constructed in the wall of his
estate permanently open, allowing the government to have continual access to its military
property and allowing the fishermen and “salt-gatherers” continual access to the sea and
the saltpans.

What is striking about this judgment is the complete absence of any reference to the
grazing land contained within Scicluna’s enclosed promontory (Figure 8). This in turn
facilitates a judicial overlooking of the possibility that the government’s claim to possess
public land within this enclosure could have a different basis than its ownership of the
military entrenchment within it and its role as guardian of the Maltese public’s rights to
access the coast. In the process—and even though it would have been in its interest to do
so—the colonial government had completely abandoned any claim to possess the grazing
lands used by the Maltese herders and to administer them in their name. It is only the
coastal land, and not the grazing land, which, as a res extra commercium, the government
continues to administer in the interests of the public, and the only right granted to the
members of the public over the grazing land is to access the coast by traversing it. This case
clearly shows how, by the end of the nineteenth century, Maltese pastoralists’ communal
property rights had dwindled into mere rights of access.

Figure 8. Photograph by Richard Ellis showing the access gate (top left) in the wall that enclosed
the Dragonara Palace and the surrounding garigue grazing land. Late 19th century (reproduced by
courtesy of the Richard Ellis Archive—Malta. M52-02).
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The documentary evidence for the twentieth century is particularly detailed, making it
possible to date and trace the more recent history of enclosure of former grazing land even
more closely than in earlier periods. During the early twentieth century, particularly during
and following the First World War, areas of former “wasteland” were systematically leased
out or sold for agricultural purposes and for building. A series of plans preserved in Roll
73A at the Records and Archives Section of the Public Works Department provides detailed
insight into how this policy was implemented. Unenclosed land was surveyed, and new
enclosures defined and plotted onto these areas. When carving out a new enclosure, care
was taken not to obstruct existing roads, and to leave narrow corridors that still allowed
movement across the landscape, albeit through much more restricted spaces (Figure 9).

Figure 9. (A): Enclosed field formed by taking over part of a droveway at Tal-Bakkari, l.o. Zurrieq
(SintegraM orthophotos (2018), Developing Spatial Integration for the Maltese Islands, Planning
Authority). (B): Plan dated 20 December 1916 showing the demarcation of the same area in red, when
it was designated for enclosure and lease (Roll 73A, 7A. Records and Archives Section within the
Public Works Department).

The early 1930s were marked by a flurry of debate and legislation intended to safe-
guard and improve the productivity of the islands’ scarce resources. The Government’s
efforts in this period to increase the productivity of “wasteland” were not driven purely
by economic viability, but also by political and ideological considerations. In a debate in
the Senate on 26 October 1932, the Leader of the Opposition, Gerald Strickland, pointed
out that:

... Ministers should be careful with public money. Money and reports were
lavished upon dynamite to break up the rocky ground. The dynamite cost much
more than any produce of crops raised on those lands [53] (p. 50).
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During a debate in the Legislative Assembly on 22 November 1932, the Minister of
Agriculture stated that government was considering legal provisions to preserve the soil
from areas that were being taken up by building, and rather than let it get buried under
building, to use it to improve rocky terrain to make it viable for crop cultivation [54] (p. 385).
Progress with enacting these measures appears to have been slow.

The outbreak of the Abyssinia Crisis in early December 1934 renewed the prospect of
war, and may have given a fresh impetus to the need to safeguard agricultural productivity
and food security in Malta. A series of ordnances were issued barely a month later, in
January 1935. Ordnance I was intended “To facilitate the preparation of Agricultural
Statistics”. Ordnance II, published the same day, was “To provide for the preservation of
fertile soil” [55].

Ordnance II of 1935 was complemented by a “List of lands on which fertile soil may be
deposited. ..”, published on 26 January 1935 [56] (p. 80). Over 50 “wasteland” sites across
the main island of Malta are numbered and listed, with measures on how to facilitate the
deposition of soil that had been removed from building sites across the island.

An interesting exception to the leasing and selling of former grazing land for other
purposes appears to have been made for areas that were considered to be archaeologically
significant. The ordnance of 1935 came a decade after the enactment of the Antiquities
Protection Act, which gave the state extensive powers and responsibilities to identify
and protect archaeological sites [57]. As a result, areas of unenclosed “wasteland” in
public ownership that were considered to be of archaeological significance, and which
were included in the list of protected ancient monuments published in 1927 [58], were not
included in the 1935 list of sites that could be covered in soil.

Since the second half of the twentieth century, successive building booms have con-
tinued to take up more land area for residential, commercial, and infrastructural building
activity, making Malta the most built-up country in the European Union in 2018 [6]. This
intensification in built-up areas has also had an impact on the former pastoral landscape.
The redesignation of pastoral routes for building, which was already being practiced in the
first half of the twentieth century, continued apace. Meanwhile, the feeding regimes used
by sheep farmers were also changing. By 2021, the most widespread method had become
the use of dried hay as fodder [59] (p. 102).

Transformation of co-owned rights into mere rights of access found its latest expression
in the planning policies of Malta’s Planning Authority, which seek to safeguard traditional
and historical country pathways and their character [60] (Policy 1.2I). The same guidance
document states that the term “country pathway” must be interpreted in a very broad
sense to include, inter alia, rights of way, defined as informal tracks, normally unsurfaced,
passing through arable fields and providing access to farmers or land managers having no
direct access to their land from country roads or lanes, and informal pathways, which are
described as those normally established on natural sites and characterized by compacted
ground as a result of continuous trampling and erosion.

5. Transformation, Contestation, and Recovery: Five Examples

The extensive transformations of the Maltese landscape outlined above have resulted
in the partial or total obliteration of a high proportion of the network of pastoral land and
foraging routes that once extended across the archipelago. This transformation has been
driven by different factors, which will be illustrated by the following examples. These
factors may be observed alone or in concert. The following examples are intended only to
illustrate their impact, and not as a comprehensive inventory of all the possible scenarios.

5.1. Absorption into the Road Network

Pastoral routes developed organically as an integral part of the road network that
allowed movement across the island. As noted earlier, public roads were often flanked by a
wide verge, allowing the same corridor to serve for the passage of flocks of grazing sheep
and goats, as well as other traffic. In many cases, these thoroughfares have been retained
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and absorbed in the present-day road network. These typically have metalled roads to
accommodate modern traffic, but often preserve the unmetalled verges, in whole or in part.
In plan, the distinctive planimetry of the network is often preserved largely intact, as are
many of the dry-stone walls that demarcate their boundaries. Examples of this process
that are especially recognizable include several of the abandoned medieval settlements
originally identified and studied by Blouet [61] and Wettinger [62]. Examples include
Hal Millieri, Hax-Xlug, Hal Mann, and Hlantun (Figure 10). All these examples preserve
a distinctive node where different country lanes converge in a wide, open space [19].
Evidence of their past use for pastoral activity is preserved in their planimetry, as well
as several of their toponyms. As noted earlier, their planimetry is characterized by the
distinctive funnel-shaped junctions that connect the wider open spaces with the more linear
corridors. The toponymastic evidence preserves several references to a “misrah”, a term
for which the most widely accepted translation is an open space for grazing [63]. In some
instances, the toponyms associated with these nodes make even more explicit references to
grazing, as at San Niklaw tal-Merhliet, literally “Saint Nicholas of the Flocks”.

Figure 10. (A): Detail of annotated survey sheet showing droveway network, highlighted in yellow,
at Hlantun, l.o. Zurrieq. Note the toponym “Misrah Hlantun”. Mid-twentieth century (NAM
PWD—Project House, Government Property Survey Sheets, No. 140). (B): The same network in
2018 (SintegraM orthophotos (2018), Developing Spatial Integration for the Maltese Islands, Planning
Authority).

5.2. Enclosure for Crop Cultivation

The historical record reviewed earlier documents numerous instances of enclosure
of common grazing grounds to create fields for crop cultivation, ranging in date across
half a millennium, from when surviving written records become more abundant in the
fifteenth century, well into the twentieth. In some instances, a stratification of successive
enclosures may be made out, encroaching progressively further onto former grazing land,
using the evidence of the morphology of the fields themselves, as well as the cartographic
and archival record (Figure 11).
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Figure 11. (A): Detail of early twentieth-century survey sheet showing successive enclosures of parts
of a former grazing land near Safi. Area highlighted in red shows the extent of a garden created by
the government in 1804. Area highlighted in green shows another enclosed part of the former grazing
ground, probably enclosed at an earlier date. (B): The same area in 2018 (SintegraM orthophotos
(2018), Developing Spatial Integration for the Maltese Islands, Planning Authority).

5.3. Urbanisation

The exceptionally high density of building on the Maltese archipelago, which, as
already noted, has the highest proportion of artificial ground cover in Europe, has also
accounted for the erasure or absorption of a large area of former grazing grounds. The
replacement of grazing grounds with artificially built surfaces may take several forms. The
buildings of airfields alone necessitated the erasure of several square kilometers of the
pre-existing cultural landscape. Four airfields were built on the island of Malta during the
first half of the twentieth century. The largest of these, which still functions as the country’s
airport today, alone accounts for over 1% of the land surface area of the entire archipelago.
Industrial activity and residential building have also taken up large areas of the former
agricultural landscape. In some cases, new road layouts have erased all visible traces of
past configurations of land management and use. In other cases, the imprint of these past
uses, including grazing, still persists in a form that may, to varying extents, be read from
the material and the archival record.

A widely attested, but to date little-studied, phenomenon is the influence of pastoral
routes and the surrounding field enclosures on the urban form of settlements that developed
in the early modern period. Historic village cores that took shape between the sixteenth
and the eighteenth centuries are largely the result of successive building interventions by
single individuals, which more often than not were added organically, without a master
plan. As a result, these historic urban cores often respected and preserved the layout of
existing road networks and property boundaries, and of course the boundary between
private and public property. A direct corollary is that these urban cores may today still
preserve a fossil imprint of the delineation of long-lost pastoral routes. This may help
explain the distinctive street plan of early modern village cores, which is characterized by
funnel-shaped open spaces where streets converge (Figure 12); these are morphologically
very similar to the patterns observed in pastoral routes preserved in a rural context.
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Figure 12. (A): Detail from annotated survey sheet showing street layout in the village core of Haz-
Zebbug. Early to mid-twentieth century (NAM PWD—Project House, Government Property Survey
Sheets, No. 89). (B): The area framed in white in (A) as it appeared in 2018 (SintegraM orthophotos
(2018), Developing Spatial Integration for the Maltese Islands, Planning Authority).

The urbanization of former grazing lands took a very different form in the British
colonial period, which in some ways was an inversion of the early modern pattern of
urbanization along and around pastoral routes. By the early twentieth century, former
pastoral routes had been largely appropriated by the colonial government, and in some
cases were being allocated for building within their footprint. In the village of Mellieha,
for instance, which grew considerably in the nineteenth and early twentieth century, a
former pastoral route was one of the first areas to be given over for building, long before
urban expansion spilled over into the enclosed lands on either side of it (Figure 13). A
short distance to the south of Mizieb ir-Rih, the present-day hamlet of Manikata provides
another good example. During the 1930s, a corridor that until then was used for grazing,
was divided into plots for building. The area once occupied by former pastoral routes
accounts for a significant proportion of the built-up area of Manikata today (Figure 14).

Figure 13. (A): Detail of annotated survey sheet showing the droveway network, partly shaded in
darker yellow, at Mellieha. Early to mid-twentieth century (NAM PWD—Project House, Government
Property Survey Sheets, Nos. 13, 18). (B): The same area in 1967. Note the late nineteenth- and early
twentieth-century buildings visible within the droveway on the survey sheet, and further increases
in built-up area within the droveway by 1967 (National Collection of Aerial Photography, Historic
Environment Scotland NCAP_SAL_HSL_MALTA_67_0004_0785).
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Figure 14. (A): Twentieth-century building development in Manikata hamlet. (SintegraM orthophotos
(2018), Developing Spatial Integration for the Maltese Islands, Planning Authority). (B): Plan dated
15.11.1922 showing parceling of the former pastoral route in the same area into building plots (Roll
73A, 13A. Records and Archives Section within the Public Works Department).

5.4. Destruction by Quarrying

The characterization of grazing land as “wasteland” rendered it vulnerable to another,
even more destructive, reassignment to a different purpose. Grazing land on coralline
limestone outcrops, where enclosure and agricultural improvement for crop cultivation
may be particularly challenging, was in several cases leased or sold by the state for the
quarrying of hardstone gravel (Figure 15). Lower Coralline Limestone outcrops were
particularly prized for this purpose, and, as a result, during the course of the twentieth
century they were largely destroyed across the archipelago, together with any trace of
earlier use.

Figure 15. (A): Extensive quarrying within the footprint of a former droveway near Nigret, limits
of Zurrieq (SintegraM orthophotos (2018), Developing Spatial Integration for the Maltese Islands,
Planning Authority). (B): Detail of early twentieth-century survey sheet showing the same droveway.
Note the toponym ‘Tal-Ibjar” ([the place] of the [rainwater] cisterns).
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5.5. Preservation and Scheduling

Against this background of drastic adaptation, transformation, and erasure, the preser-
vation of pastoral foraging routes in a relatively unaltered state is the exception rather than
the rule. There are, however, several such notable exceptions. In a number of cases, they
fall within areas that have been preserved and scheduled in national registers of protected
assets, usually because of their recognition as Areas of Ecological Importance or Areas
of Archaeological Importance. One example is the area around the former troglodyte
settlement of Ghar il-Kbir, and the cart ruts in the immediate vicinity, near the southwest
coast of Malta. Both these sites were included in the list of protected ancient monuments
published soon after the enactment of the 1925 Antiquities Protection Act [58] (p. 25).
In 1998, an extensive area of karstland around these features was scheduled as an Area
of Archaeological Importance, effectively also protecting the traces of pastoral foraging
routes that fall within the same area. Another area of karstland at Tal-Wej was scheduled
in 2011 with recognition of both an Area of Archaeological Importance and an Area of
Ecological Importance, while also noting that it represented a significant multi-period
cultural landscape. Although to date pastoral foraging routes have not been expressly
scheduled in their own right, in such instances they nevertheless enjoy holistic protection
as part of the cultural landscape.

6. Discussion

The fragmentary nature of the history reviewed earlier is not accidental. The history
of the droveways as a form of commons is not simply a history from the margins, it is a
marginalized history. The recurrent cases of appropriation of these commons, recorded at
least since the fifteenth century, rested on their obliteration in memory as well as in the
material landscape. The progressive obliteration of the grazing grounds and droveways
that has been traced here is another example of the much more widely attested phenomenon
of enclosure of the commons across Europe and beyond [64,65]. The erosion and loss of
landscape commons has been analyzed and described in Rotherham’s seminal work as
a form of cultural severance, in which it is not only the physical landscape that is being
modified, but also the nature of human engagement with that landscape [64]. As argued by
Olwig, the enclosure of commons in the landscape often came hand in hand with another
form of “enclosure”, this time of “Cultural Commons”, which severed the traditional
relationships between people and place [65] (p. 39). One of the consequences has been
that over the course of the past century, the rise of globalism has fundamentally altered
perceptions of land and place, which has become increasingly commoditized and turned
into property [65] (p. 43).

A sound understanding of the long history of contestation between competing interests
in the landscape is a prerequisite for the management of the values and significance of
the same landscape today. In such settings, heritage practitioners in the stewardship of
historic landscapes are not only required to be guided by interdisciplinary knowledge, but
they are also required to engage with contemporary ethical concerns, and to contribute
to equity and wellbeing in the society they serve, in the spirit of the European Landscape
Convention [2].

The interdisciplinary exploration that took place during the writing of this paper went
through several iterations, which entailed many conversations. Each iteration between
the evidence and the discussion of its implications led to fresh realizations. Ethnographic
observation has provided a sound point of departure to understand the key characteristics
of pastoral foraging routes and their purpose. Read from the perspective of law and legal
anthropology, the material and archival evidence spoke eloquently of a struggle between
very different normative systems, as new power structures tried to overwrite existing ones.
In turn, the legal insights into the evolution of attitudes to private and common property
have allowed a more informed reading of the evolution of the material form of pastoral
landscapes, while the archival evidence has shed new light on their transformation in the
British colonial period.
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This hybrid approach has also opened up fresh avenues for further investigation. One
such avenue has been the recognition that the organic development of urban centers in the
countryside during the early modern period may preserve an imprint of pastoral foraging
routes and the surrounding field systems in their street layout. This is significant for at least
two reasons. The first is archaeological, in that it opens another avenue of investigation
into the material record of lost landscapes. The second is architectural, in that it allows new
insights into the development of the urban form that give early modern villages such a
distinctive planimetry, as well as adding a new and previously undiscussed layer of value
and significance to these urban forms.

The preliminary study undertaken here has further demonstrated that pastoral routes
in the Maltese context, which before the writing of this paper had barely received a mention
in the discourse about heritage preservation, are in fact a crucial component of the Maltese
cultural landscape. They not only played a central role in the subsistence strategies of
past inhabitants, but also represented a remarkable framework of rights and obligations
founded on a concept of commons. The separation between the more tangible, material
aspects of pastoral routes, and their more intangible legal and conceptual aspects, is a
demonstrably artificial and unhelpful divide. Shifting subsistence strategies and structures
of power and authority have resulted in a long history of contestation and redeployment of
the material landscape where pastoralism was practiced.

The successive transformations of the Maltese landscape that have been outlined, as
commons first became “wastelands”, and then private land, fit squarely into the wider
picture of cultural severance described by Rotherham [64]. In the process, the significance
of pastoral routes has also morphed considerably, presenting new challenges and opportu-
nities in their management and use, as new values come to the fore. On the global scene, the
rediscovery and reworking of traditional commons is increasingly becoming an important
ingredient in innovative approaches to the sustainable management of cultural landscapes,
across countries ranging from the United Kingdom [66] to Japan [67]. This potential for
reworking and reinvention of the commons for the future stewardship of the landscape
also holds true for Malta. Even as the practice of pastoralism has receded, the pastoral
routes hold the prospect of being invested with fresh significance. Today, the burgeoning
overbuilding of the archipelago is increasingly acknowledged to be eroding the quality of
life of the inhabitants. Against this backdrop, the prospect of a network of open spaces
that were historically a form of commons gains renewed salience and significance. Further
study of this threatened heritage and of its potential contribution to quality of life today
not only appears timely, but also pressing.

7. Conclusions

The evolution and transformation of pastoral routes in Malta, outlined in this paper,
played a crucial but often neglected role in the formation of the archipelago’s cultural
landscape. In the introduction, four key reasons were given why they merit study, and why
they are relevant to the theme of endangered heritage.

The first and second reasons were both tied to the form of heritage that they represent,
and some common conclusions may be drawn for both. The pastoral routes represent a
clear departure from conventional forms of heritage, in the traditional sense of monuments
that are more easily delimited, yet they are also the cumulative result of the efforts of
many generations of largely anonymous individuals, who reshaped landscapes but left a
relatively small imprint in the written record. The tangible and intangible heritage values
of pastoral routes have been widely recognized on the international scene. In the Maltese
context, this has yet to happen, partly because they have fallen into disuse, and partly
because their purpose and significance have been largely forgotten.

This brings us to the third reason why the pastoral routes represent an interesting
form of threatened heritage. Their material imprint in the landscape is inseparable from the
system of practices, rights, and obligations that regulated their use. One of the long-term
impacts of their long history of transformations has been the erosion, even erasure, of
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the concept of commons in the Maltese landscape. In the brief history traced above, a
recurring theme is the progressive displacement and overwriting of the legal and conceptual
framework that had been the basis for common grazing ground for half a millennium.
The loss of this legal and conceptual framework was accompanied by the loss of public
rights of access in the landscape, which in turn came hand in hand with the enclosure
and repurposing of much of the land that had formerly been commons. Furthermore, as
a result of the erasure of the same legal and conceptual framework, the fragments of the
pastoral network that still persist in the Maltese landscape are not presently recognized
as commons, but are widely held to be government property, as a legacy of the British
colonial administration. This has important consequences. The reallocation of former
grazing lands for building has sometimes been contested on the grounds of environmental
and cultural landscape preservation. However, it has never been contested on the grounds
of the public’s right as the historic owner of that land. In short, the loss of memory of
historic rights, and the consequent failure to exercise those rights, has paved the way for
the loss of the landscape itself.

The above raises a further challenge. The living practices of pastoral activity along
these routes have dwindled to the verge of extinction over the past decade, under the
pressure of urbanization and increasing regulation. Surviving sections of what was once
a continuous network are now divided by cultivated enclosures, busy roads, and urban
areas. The intangible practices and associative values attached to the droveways are, as
a result, also threatened with extinction, and to a large extent, are only being preserved
through ethnographic documentation. The preservation of the material imprint of the
pastoral routes on the cultural landscape is, on the other hand, a realistic and attainable
goal, which has clear benefits for the citizen.

The fourth reason why pastoral routes were considered an interesting example for
study was that they demonstrate how an interdisciplinary perspective is useful, even vital,
to address the complexity of the challenges that they present. This paper has advocated and
deployed such an interdisciplinary approach, drawing on archaeology, history, ethnography,
law, and legal anthropology for a better-informed approach to understanding and managing
this element of the cultural landscape today. This paper has also raised new questions for
each of these disciplines that require further research, considered in the next section.

8. Future Directions

This paper has traced some key characteristics of the evolution of pastoral routes in
Malta, outlining some issues around their management today, and will now consider some
challenges for the future. Malta is one of the most densely populated, and most heavily
built, territories on the entire planet. Paradoxically, although Malta was among the first
countries to sign the European Landscape Convention when it was opened for signature in
2000, at the time of writing (May 2024) it had still not ratified the same Convention, to give
it force of law. A plausible explanation for this inordinate delay is a hesitation to regulate
the high density of competing interests that jostle over the limited land area available. The
long history of contestation over land use that has been traced in this paper has arguably
entered its most acute chapter to date, and ratification of the Convention is therefore a more
pressing priority than ever.

In such a setting, the safeguarding of open spaces, and of the right to public access
and enjoyment of those spaces, is more critical than ever, and essential for the wellbeing of
the citizen and the community. The future study and management of the historical pastoral
routes considered in this paper need to be informed by these needs, and by principles of
equity and responsible stewardship of the landscape. This requires further interdisciplinary
research, on the lines advocated in this paper, and on several fronts. The interdisciplinary
efforts need to encompass an even wider range of specializations than was possible in
the present contribution. Ecology and agricultural science may add vital perspectives
on present-day challenges, which may be complemented and enriched by the long-term
perspectives provided by paleoecology. Topography, hydrology, surface geology, and soil
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are key variables that inevitably influenced the decisions that shaped the pastoral route
network over time. Each of these areas offers rich scope for further interdisciplinary work.
Future approaches also require a paradigm shift, on the lines advocated by Rotherham,
to integrate social and economic considerations in the management of landscapes and
ecology [68] (p. 439).

The consolidation of administrative and legal measures to coherently safeguard those
spaces and rights of access is a high priority for the future. The legal standing of surviving
pastoral routes needs to be examined and assessed case by case. Further investigation in
collaboration with policy-makers would be necessary to ascertain whether it may be viable
to encourage, maintain, and possibly reintroduce traditional pastoral foraging in suitable
sectors of the pastoral route network that have not been impacted by urbanization. In
other cases, a more viable scenario is the recognition and protection of historic pastoral
routes as open spaces for public enjoyment. A Public Domain Act was enacted in Malta in
2016, but to date, implementation on the ground has been very slow. It does nevertheless
provide a firm legal basis and the opportunity for the formal recognition of public rights
over surviving parts of the former network of pastoral routes.

In order to achieve all the objectives that have just been outlined, and as a basis for
further research, a high priority will be the comprehensive spatial mapping of the pastoral
route network as recorded in the historic mapping record, and of the present state of its
components, to provide a quantifiable spatial record of the various transformations they
have undergone, as outlined in this paper.

The comprehensive mapping of the pastoral route network will also be invaluable for
the exploration of another aspect that was partially explored in an earlier contribution [19].
This is the analysis of the spatio-temporal and topological characteristics of the network
as a system of movement and connectivity. This may be taken further by considering
the experiential dimensions of the rhythms and taskscapes of the pastoral activity that
the network made possible, drawing on the rich seam of approaches that have bridged
archaeological interpretations and ethnographic comparisons, such as Tim Ingold’s work
on the temporality of landscape [69], lines of connectivity and wayfaring [70] (pp. 96-103),
and the experience of walking and movement across a landscape [71].

Meanwhile, more research is needed to continue to shed light on the role and signifi-
cance of pastoralism in the shaping of the Maltese landscape. The timeline of the account
presented above of the evolution of pastoral routes and their evolution is heavily dependent
on the written record. In particular, the chronology of the original emergence of these
systems in Malta remains unclear and will require extensive archaeological sampling to
complement the written and ethnographic record.

A related avenue of investigation, which may also be pursued further through archae-
ological analysis complemented by the archival record, is the more detailed charting of
the changes undergone by the pastoral routes over time, from their original formation,
through the vicissitudes of successive encroachment, urbanization, and obliteration, to
their survival and preservation today. A subsidiary question that warrants investigation is
the relationship between the morphology of pastoral routes and that of street networks in
historic urban spaces, which in some cases may have been built along and around earlier
pastoral routes, and in a later period, within them, in both cases preserving their imprint in
the urban street plan.

Author Contributions: The authors contributed equally to the conceptualization and writing of
this article. G.I.S.-based visualization and design of illustrations was carried out by G.A.; D.E.Z.
contributed historico-legal perspectives; K.X. gave inputs on present-day legislation; Ethnographic
observations of modern grazing were conducted by N.C.V,; N.C.V. and R.G. conducted the archival
research. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Data Availability Statement: Data are contained within the article.



Heritage 2024, 7 3117

Acknowledgments: The authors are grateful for all the assistance kindly provided by all the staff at
the Records and Archives Section within the Public Works Department (PWD), the National Archives
of Malta (NAM), and the Main Library of the University of Malta. They are also grateful to Giovanni
Bonello and to Ian Ellis for their kind assistance with Figures 4 and 8, respectively, and to the editors
and anonymous reviewers for their valuable feedback on an earlier draft.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.
21.

22.
23.

24.
25.

26.
27.

Rogers, A.P. Values and Relationships between Tangible and Intangible Dimensions of Heritage Places. In Values in Heritage Man-
agement: Emerging Approaches and Research Directions; Avrami, E., Macdonald, S., Mason, R., Myers, D., Eds.; Getty Conservation
Institute: Los Angeles, CA, USA, 2019; pp. 172-185; ISBN 9781606066201.

Council of Europe. European Landscape Convention; European Treaty Series, No. 176; Council of Europe: Florence, Italy, 2000.
Dejeant-Pons, M. (Ed.) Landscape Mosaics: Thoughts and Proposals for the Implementation of the Council of Europe Landscape Convention;
Council of Europe: Florence, Italy, 2022.

Marston, S.A. The social construction of scale. Prog. Hum. Geogr. 2000, 24, 219-242. [CrossRef]

Wolf, E. Europe and the People Without History, 2nd ed.; University of California Press: Berkeley and Los Angeles, CA, USA, 2010;
ISBN 9780520268180.

Eurostat. Eurostat Statistics Explained: Land Cover Statistics. Available online: https://ec.europa.eu/eurostat/statistics-explained /
index.php?title=Land_cover_statistics#Land_cover_in_the_EU_Member_States (accessed on 12 April 2024).

Barker, G. Agriculture, Pastoralism, and Mediterranean Landscapes in Prehistory. In The Archaeology of Mediterranean Prehistory;
Blake, E., Knapp, A.B., Eds.; Blackwell: Oxford, UK, 2005; pp. 46-76.

Retamero, F,; Schjellerup, I.; Davies, A. (Eds.) Agricultural and Pastoral Landscapes in Pre-Industrial Society: Choices, Stability and
Change; Earth 3; Oxbow: Oxford, UK, 2016.

Knodell, A.R.; Wilkinson, T.C.; Leppard, T.P; Orengo, H.A. Survey archaeology in the Mediterranean world: Regional traditions
and contributions to long-term history. J. Archaeol. Res. 2023, 31, 263-329. [CrossRef]

Campbell, J. Honour, Family and Patronage: A Study of Institutions and Moral Values in a Greek Mountain Community; Oxford
University Press: Oxford, UK, 1964.

Mientjes, A.C. Paesaggi Pastorali: Studio Ethnoarcheologico sul Pastoralismo in Sardegna; CUEC Editrice: Cagliari, Italy, 2008;
ISBN 8884674786.

Cina, R.; Massaro, F.P. La transumanza e le trazzere Siciliane. Riv. Agenzia Territ. 2001, 1, 21-42.

Caliandro, L.P,; Loisi, R.P,; del Sasso, P. Connections between masserie and historical road systems in Apulia. ]. Agric. Eng. 2014,
45,15-23. [CrossRef]

Brunce, R.G.H.; De Aranzabal, I.; Schmitz, M.F.; Pineda, F.D. A Review of the Role of Drove Roads (Cafiadas) as Ecological Corridors;
Alterra-Rapport 1428; Alterra: Wageningen, The Netherlands, 2006. Available online: https://library.wur.nl/WebQuery/
wurpubs/fulltext/22779 (accessed on 9 April 2024).

Mattone, A.; Simbula, PF. (Eds.) La Pastorizia Mediterranea: Storia e Diritto (Secoli XI-XX); Carocci: Rome, Italy, 2011.

UNESCO. Transhumance: The Seasonal Droving of Livestock along Migratory Routes in the Mediterranean and in the Alps
[Online Video]. Available online: https:/ /www.unesco.org/archives/multimedia/document-4941 (accessed on 14 April 2024).
Bevan, A.; Conolly, J. Mediterranean Islands, Fragile Communities and Persistent Landscapes: Antikythera in Long-Term Perspective;
Cambridge University Press: Cambridge, UK, 2013.

Alberti, G.; Grima, R.; Vella, N.C. The use of geographical information system and 1860s cadastral data to model agricultural
suitability before heavy mechanization. A case study from Malta. PLoS ONE 2018, 13, €0192039. [CrossRef] [PubMed]

Alberti, G.; Grima, R.; Vella, N.C. Locating potential pastoral foraging routes in Malta through the use of a Geographic Information
System. In Temple Landscapes: Fragility, Change and Resilience of Holocene Environments in the Maltese Islands; French, C., Hunt, C.O.,
Grima, R., McLaughlin, R., Stoddart, S., Malone, C., Eds.; McDonald Institute for Archaeological Research: Cambridge, UK, 2020;
pp. 267-283. [CrossRef]

Tarlow, S. The Archaeology of Improvement in Britain, 1750-1850; Cambridge University Press: Cambridge, UK, 2007.
Bowen-Jones, H.; Dewdney, ].C.; Fisher, W.B. (Eds.) Malta: Background for Development; Department of Geography, University of
Durham: Durham, UK, 1961.

Barnes, S.F. Milk pasteurization in Malta. Aust. ]. Dairy Technol. 1951, 6, 3-5.

Hamilton, A.P.F. Report on a Survey of the Need for Afforestation and Water Conservation in the Waste Land of the Maltese Islands;
Government Printing Office: Marsa, Malta, 1952.

Charlton, W.A. Trends in the Economic Geography of Malta since 1800. Ph.D. Thesis, University of Durham, Durham, UK, 1960.
Rippon, S. Historic Landscape Analysis: Deciphering the Countryside; Practical Handbooks in Archaeology 16; Council for British
Archaeology: York, UK, 2004.

Hunt, C.O.; Vella, N.C. A view from the countryside: Pollen from a field fill at MizZieb ir-Rifi. Malta Archaeol. Rev. 2008, 7, 61-69.
Vella, N.C.; Spiteri, M. Documentary Sources for a Study of the Maltese Landscape. In Storja: 30th Anniversary Edition; Frendo, H.,
Ed.; Malta University Historical Society: Marsa, Malta, 2008; pp. 19-29.


https://doi.org/10.1191/030913200674086272
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Land_cover_statistics#Land_cover_in_the_EU_Member_States
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Land_cover_statistics#Land_cover_in_the_EU_Member_States
https://doi.org/10.1007/s10814-022-09175-7
https://doi.org/10.4081/jae.2014.224
https://library.wur.nl/WebQuery/wurpubs/fulltext/22779
https://library.wur.nl/WebQuery/wurpubs/fulltext/22779
https://www.unesco.org/archives/multimedia/document-4941
https://doi.org/10.1371/journal.pone.0192039
https://www.ncbi.nlm.nih.gov/pubmed/29415059
https://doi.org/10.17863/CAM.59600

Heritage 2024, 7 3118

28.
29.
30.
31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.
54.
55.
56.
57.

58.
59.

60.
61.
62.

63.

Dalli, C. Malta: The Medieval Millenium; Midsea Books: Marsa, Malta, 2006.

Abela, G.F. Della Descrittione Di Malta Isola Nel Mare Siciliano Con Le Sue Antichita, Ed Altre Notitie; P. Bonacota: Marsa, Malta, 1647.
Ciantar, G.A. Malta Illustrata, Ovvero Descrizione Di Malta, Isola Del Mare Siciliano e Adriatico, Con Le Sue Antichita; Stamperia del
Palazzo di S.A.S.: Marsa, Malta, 1772.

Wettinger, G. The village of Hal Millieri: 1419-1530. In Hal Millieri: A Maltese Casale, Its Churches and Paintings; Luttrell, A., Ed.;
Midsea Books: Marsa, Malta, 1976; pp. 36-68.

Wettinger, G. Early Maltese popular attitudes to the government of the Order of St John. Melita Hist. 1974, 6, 255-278.
Wettinger, G. Agriculture in Malta in the Late Middle Ages. In Proceedings of History Week 1981; Buhagiar, M., Ed.; The Historical
Society: Marsa, Malta, 1981; pp. 1-48.

Wettinger, G. Melliefia in the Middle Ages. In Mellielia Through the Tides of Time; Catania, J., Ed.; Melliefia Local Council: Marsa,
Malta, 2002; pp. 40-47.

Donlan, S.P. Remembering: Legal Hybridity and Legal History. Comp. Law Rev. 2011, 2. Available online: https:/ /ssrn.com/
abstract=1874088 (accessed on 18 April 2024).

Donlan, S.P.; Ando, B.; Zammit, D. “A Happy Union”? Malta’s Legal Hybridity. Tulane Eur. Civ. Law Forum 2012, 27, 165-208.
Ganado, ].M. Maltese Law. J. Comp. Legis. Int. Law Third Ser. 1947, 29, 32-39.

Tamanaha, B. Understanding Legal Pluralism: Past to Present, Local to Global. Syd. Law Rev. 2008, 30, 375-411.

Dalli, C. Governing the Islands: The Universitates of Malta and Gozo. In Malta’s Road to Autonomy: 100 Years on from the 1921
Self-Government; Camilleri, M., Spiteri, M., Eds.; Malta Libraries: Marsa, Malta, 2023; pp. 16-29.

Dalli, C. Medieval Communal Organisation in an Insular Context: Approaching the Maltese Universitas. In The Making and
Unmaking of the Maltese Universitas; A Supplement of Heritage; Midsea Books: Marsa, Malta, 1993; pp. 1-12.

Universitas Personarum. Merriam-Webster.com Dictionary. Available online: https://www.merriam-webster.com/dictionary/
universitas%20personarum (accessed on 6 April 2024).

Universitas Rerum. Merriam-Webster.com Dictionary. Available online: https://www.merriam-webster.com/dictionary/
universitas%20rerum (accessed on 6 April 2024).

Dal Pozzo, B. Historia Della Sacra Religione Militare di S. Giouanni Gerosolimitano Detta di Malta, Volume I (1571-1636); Giovanni
Berno: Verona, Italy, 1703.

Gugliuzzo, C.; Restifo, G. Una “colonia” ribelle: Malta, gli Inglesi e la peste del 1813. Incontr. Mediterr. Numero Monogr. L'Islam
Eur. Passato Futuro 2002, 2, 139-160.

Fiorini, S. The Municipal Councils in the Maltese Islands 1530-1800. The End of the Universitas under Maitland’s Regime. In The
Making and Unmaking of the Maltese Universitas; A Supplement of Heritage; Midsea Books: Marsa, Malta, 1993; pp. 13-24.
Cassar, C. Fenkata: An Emblem of Maltese Peasant Resistance? Ministry for Youth and the Arts: Marsa, Malta, 1994.

Pagliaro, A.; Mancini, G. Dizionario di Politica; Partito Nazionale Fascista: Rome, Italy, 1940.

Spiteri, S. Maltese ‘Siege” Batteries of the Blockade. Arx Online |. 2008, 6, 4-20. Available online: https:/ /issuu.com/arkitettura/
docs/arx-vol6-2008 (accessed on 9 April 2024).

Thornton, W.H. Memoir of the Finances of Malta Under the Government of the Order of St. John of Jerusalem, During the Last Years of Its
Dominion, and as Compared with Those of the Present Time; Government Press: Marsa, Malta, 1836.

Comaroff, J. The Discourse of Rights in Colonial South Africa: Subjectivity, Sovereignty, Modernity. In Identities, Politics, and
Rights; Sarat, A., Kearns, T.R., Eds.; University of Michigan Press: Ann Arbor, MI, USA, 1995; pp. 193-236.

Ganado, A. The End of the Universitas under Maitland’s Regime. In The Making and Unmaking of the Maltese Universitas; A
Supplement of Heritage; Midsea Books: Marsa, Malta, 1993; pp. 25-28.

Emmanuele Luigi Galizia Nomine vs. Banchiere Emmanuele Scicluna, Corte di Appello di Sua Maesta Aula Civile, 30 Aprile 1886.
In Collezione di Decisioni dei Tribunali Superiori Dell’isola di Malta: Emanate da Gennajo 1886 a Giugno 1888: Volume xi, 1886-1888;
Tipografia del Malta Times: Marsa, Malta, 1888.

Senate. Parliamentary Debates. Official Report Volume 9. Fourth Parliament of Malta. Session 1932-1933; Government Printing Office:
Marsa, Malta, 1935.

Legislative Assembly. Parliamentary Debates. Official Report Volume 21. Fourth Parliament of Malta. Session 1932-1933; Government
Printing Office: Marsa, Malta, 1935.

Malta Government Gazette Supplements; Government Printing Office: Valletta, Malta, 1935; published on 8 January 1935.

Malta Government Gazette; Government Printing Office: Valletta, Malta, 1935; published on 26 January 1935.

Ganado, A. The Protection of Cultural Heritage in Maltese Law. ]. Mediterr. Stud. 1999, 9, 122-134. Available online: https:
//muse.jhu.edu/article/670247 (accessed on 9 April 2024).

Malta Government Gazette; Government Printing Office: Valletta, Malta, 1927; published on 14 January 1927.

Abela, J. A Preliminary Study on the Effect of Different Feeding Regimes on the Physiochemical Characteristics of Local Sheep’s
Milk. MCAST J. Appl. Res. Pract. 2022, 6, 99-112. [CrossRef]

Malta Environmental and Planning Authority. Rural Policy and Design Guidance; MEPA: Floriana, Malta, 2014.

Blouet, B. The Story of Malta; Faber and Faber: London, UK, 1967.

Wettinger, G. The Lost Villages and Hamlets of Malta. In Medieval Malta: Studies on Malta before the Knights; Luttrell, A., Ed.; The
British School at Rome: London, UK, 1975; pp. 181-216.

Wettinger, G. Place-Names of the Maltese Islands: Ca. 1300-1800; PEG: Marsa, Malta, 2000; ISBN 9789990992496.


https://ssrn.com/abstract=1874088
https://ssrn.com/abstract=1874088
https://www.merriam-webster.com/dictionary/universitas%20personarum
https://www.merriam-webster.com/dictionary/universitas%20personarum
https://www.merriam-webster.com/dictionary/universitas%20rerum
https://www.merriam-webster.com/dictionary/universitas%20rerum
https://issuu.com/arkitettura/docs/arx-vol6-2008
https://issuu.com/arkitettura/docs/arx-vol6-2008
https://muse.jhu.edu/article/670247
https://muse.jhu.edu/article/670247
https://doi.org/10.5604/01.3001.0015.9133

Heritage 2024, 7 3119

64.

65.

66.

67.

68.

69.
70.
71.

Rotherham, I.D. Cultural Severance and the End of Tradition. In Cultural Severance and the Environment: The Ending of Traditional
and Customary Practice on Commons and Landscapes Managed in Common; Rotherham, 1.D., Ed.; Springer: Berlin/Heidelberg,
Germany, 2013; pp. 11-30. Available online: https:/ /go.gale.com/ps/i.do?id=GALE%7CA360609360&sid=googleScholar&v=2.
1&it=r&linkaccess=abs&issn=00094978&p=AONE&sw=w&userGroupName=anon~19b87832&aty=open-web-entry (accessed
on 18 April 2024).

Olwig, K.R. Globalism and the Enclosure of the Landscape Commons. In Cultural Severance and the Environment: The Ending of Tra-
ditional and Customary Practice on Commons and Landscapes Managed in Common; Rotherham, 1.D., Ed.; Springer: Berlin/Heidelberg,
Germany, 2013; pp. 31-46. [CrossRef]

Mackay, D. New Commons for Old: Inspiring New Cultural Traditions. In Cultural Severance and the Environment: The Ending of Tra-
ditional and Customary Practice on Commons and Landscapes Managed in Common; Rotherham, 1.D., Ed.; Springer: Berlin/Heidelberg,
Germany, 2013; pp. 401-412.

Bolthouse, J. End of Tradition, Reworking of Custom: Re-assembling Satoyama Woodlands on Tokyo’s Urban Fringe. In Cultural
Severance and the Environment: The Ending of Traditional and Customary Practice on Commons and Landscapes Managed in Common;
Rotherham, I.D., Ed.; Springer: Berlin/Heidelberg, Germany, 2013; pp. 387—400.

Rotherham, I.D. Concluding Thoughts on the Implications of Cultural Severance on Landscapes, Ecology and People. In Cultural
Severance and the Environment: The Ending of Traditional and Customary Practice on Commons and Landscapes Managed in Common;
Rotherham, I.D., Ed.; Springer: Berlin/Heidelberg, Germany, 2013; pp. 433-443.

Ingold, T. The Temporality of the Landscape. World Archaeol. 1993, 25, 152-174. [CrossRef]

Ingold, T. Lines: A Brief History; Routledge: London, UK, 2007.

Ingold, T. The Life of Lines; Routledge: London, UK, 2015.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://go.gale.com/ps/i.do?id=GALE%7CA360609360&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=00094978&p=AONE&sw=w&userGroupName=anon~19b87832&aty=open-web-entry
https://go.gale.com/ps/i.do?id=GALE%7CA360609360&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=00094978&p=AONE&sw=w&userGroupName=anon~19b87832&aty=open-web-entry
https://doi.org/10.1007/978-94-007-6159-9
https://doi.org/10.1080/00438243.1993.9980235

Article

Assessing the Long-COVID Impact on Heritage Organisations

Ari Volanakis *, Colin Seymour

check for
updates

Citation: Volanakis, A.; Seymour, C.;
Fouseki, K. Assessing the
Long-COVID Impact on Heritage
Organisations. Heritage 2024, 7,
3211-3247. https://doi.org/10.3390/
heritage7060152

Academic Editors: JoAnn Cassar and
John J. Hughes

Received: 25 March 2024
Revised: 31 May 2024
Accepted: 2 June 2024
Published: 11 June 2024

Copyright: © 2024 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and Kalliopi Fouseki *

Institute for Sustainable Heritage, University College London, Gower Street, London WC1E 6BT, UK
* Correspondence: nektarios.volanakis.21@ucl.ac.uk (A.V.); kalliopi.fouseki@ucl.ac.uk (K.F.)

Abstract: The aim of this paper is to understand the long-COVID impact on cultural heritage organi-
sations, and future research needed. COVID-19 was disruptive to cultural heritage socioeconomic
activities across the world during 2020 and 2021. Whilst government intervention and changes from
physical to digital engagement generally prevailed, the long-COVID impact on cultural heritage or-
ganisations, their people and users, buildings, and collections remains unknown. The extent, also, to
which financing, curating, visiting, and volunteering patterns have changed is uncertain. Following
the pandemic closures and associated support, cultural heritage organisations are facing continuing
economic, social, political, environmental, technological, and organisational culture pressures. This
research examines the existing academic literature, sector publications, annual reports and associated
visitor information to understand whether cultural heritage organisations have long-COVID, whether
they can survive another pandemic, and what further research is needed to be better prepared. Four
case studies from the UK look at the visitor and financial impacts of COVID-19 on the British Library,
the London Transport Museum, The Theatre Royal Drury Lane, and Kensington Palace. This paper
contributes to heritage research by providing a deeper understanding of the impact that COVID-19
had on heritage, and how to proactively plan for similar future disruptions. The impact themes
show that change did not result in a new normal but in the need for a new space, consisting of
blended space (physical and digital), mixed space (indoors and outdoors), and community of practice
space (isolated or cross-sector networking space). The literature highlights the significance of the
sector coming together during the pandemic to share knowledge and provide support through its
networks. It also highlights how important it is for such unity not to be lost but to be harnessed
to support ongoing organisational sustainability and better preparedness for future crises. Finally,
future research suggestions are proposed grouped into social, digital, financial, and operational
research themes.

Keywords: COVID-19; heritage; cultural heritage; new space (physical; digital; common space);
organisational sustainability; sharing knowledge; wellbeing

1. Introduction

On 10 January 2020, the World Health Organisation (WHO) initiated meetings and
sharing of extensive guidance on a novel coronavirus outbreak. The following day, the first
death due to this coronavirus was reported, and on 11 March 2020, the WHO characterised
the coronavirus disease as a pandemic [1]. Initially named 2019 novel coronavirus, the
coronavirus disease (COVID-19) is caused by the virus called Severe Acute Respiratory
Syndrome CoronaVirus 2 (SARS-CoV-2) [2]. At the time of writing, the latest WHO report
(28 January 2024) recorded 10,902 deaths in the previous 28 days, reaching a total of
7,026,465 reported deaths worldwide. Over half a million cases have been reported in the
past 28 days, and nearly 0.8 billion cases reported overall [3].

The world shielded from the pandemic with lockdowns (closure of businesses and
restrictions of international flights, domestic travel, and physical contact), building up
stocks of personal protective equipment (PPE) and setting up extra medical facilities [4].
The lockdowns minimised its impact until vaccines were able to change its course; however,
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equitable distribution of vaccines around the world was a significant issue [5]. The ‘an-
thropause” lockdowns [6] had significant impact on people’s wellbeing due to the isolation,
and damaged world and local economies. COVID-19 disrupted every aspect of life, from
health provision, education, agriculture, sports, culture, and entertainment [7]. It had a
significantly negative impact on employment and job security, and amplified gender and
social inequality [8,9].

As we will see throughout this paper, COVID-19 affected heritage management sig-
nificantly; the lockdowns limited access to heritage sites, such as museums and galleries,
libraries, archives, archaeological sites and monuments, historic houses and castles, theatres,
and all other cultural performing venues. It restricted travel, impacted its staff, volunteers,
communities and users” health and livelihoods, changed habits in operations and commu-
nication, in buildings’ security and collection care, and the overall heritage organisations’
viability was threatened. Government intervention across the world prevented permanent
closures, mostly, but the lockdown closures drained financial reserves, challenged people’s
flexibility and skills, and created conservation backlogs. The closures did not affect all types
of heritage organisations the same, with size, governance type, registration/accreditation
status, and more significantly indoor to outdoors spaces variation, all making a difference
to the impact. On the other hand, parts of the planet witnessed reduction in pollution,
and saplings of novel means for reaching out to audiences and communities spurred to
significant growth.

As people are affected differently by COVID-19, and some suffer its effects long after
the infection, we use long-COVID [10] as an analogy to understand what the long-term
effect of COVID-19 is on the various types of heritage organisations, and how to best
prepare for, or mitigate, similar future crises. Whilst the world aimed to return to normal,
that normal we were used to was an imposed assortment of ongoing crises, including the
cost of living, climate change, social inequality, wars and political unrest [11]. Coloniality,
restitution, and structural racism, alongside COVID-19, climate change, and social and
economic inequality, are highlighted as the most pressing issues in heritage management
research currently [12]. Managing the ‘fragmented ecosystem’ of heritage operations [13]
relates to questions of its cost and usefulness [14,15], especially for contributing to UN-
ESCO'’s sustainable development goals [16,17]. On the effect of COVID-19 on heritage
management, Graham Black asks “Will it create a ‘new normal’ or simply speed up trends
that were already under way—or merely be a short-term blip?” and highlights that heritage
institutions “more than ever the need to stand back from day-to-day priorities and re-think
for the long term” [18] (p. 296). The literature questions the fundamental role of heritage;
how can heritage organisations best prepare not only to survive (cost of heritage operations)
but also to positively contribute to support ‘the fragile culture’ [19] of society during and
after crises (usefulness of heritage)? Heritage after all is about learning from experience to
benefit our present and future [20].

The aim of this paper is to deepen our understanding of the long-COVID impact on
heritage organisations and the role of heritage in shaping the ‘next normal’ [17] as a new
space (Sections 3.3 and 4), and to outline future research needed in mitigating crisis impact
(Section 4). This paper contributes to heritage research by providing deeper understanding
of the impact that COVID-19 had on heritage, and how to proactively plan for similar
future disruptions.

2. Materials and Methods

This paper utilises an extensive academic literature review enhanced by case studies
utilising annual reports and associated visitor number information. These methods together
help to understand whether heritage organisations have long-COVID, whether they can
survive another crisis, and what further research is needed to be better prepared.
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2.1. Literature Review

Out of 109 academic works from a SCOPUS search for (“covid” OR “post-covid”) AND
(“heritage” OR “cultural heritage” OR “heritage buildings” OR “heritage monuments”), the
literature review utilises 79 academic papers and eleven book chapters. A total of 19 papers
were rejected, mainly for the use of heritage as ‘mother tongue’ or generally referring to
‘traditional” song, food, drink, or religion. There was one duplication (newer version) and
two papers were inaccessible or of questionable quality. To the selected 90 SCOPUS papers
and chapters, 4 papers were added from the recent Special Issue The Impact of COVID-19
on Cultural Heritage '. Six further papers were included from peer suggestions.

The 100 papers and chapters reflected 36 nations. Six studies were researching
COVID-19 and heritage in multiple EU nations. Italy, UK, USA, and Greece were the
countries with the most papers included but in addition to those European and North
American works, Asia, Africa, South America, and Australasia also had multiple represen-
tations. A total of 51 out of the 89 academic papers included extensive empirical phases,
utilising a wide spectrum of methods to collect extensive data. A total of 56 publicly
accessible sector publications were also reviewed, providing detailed insight on impacts
for heritage operations and teams. Notable contributions include the Arts and Human-
ities Research Council (AHRC) funded research by The Centre for Cultural Value, the
extensive stream on COVID-19 and wellbeing from Historic England, Ulster University’s
UKRI research, and extensive reports by international (UNESCO, ICOMOS, ICON, EU),
and UK museum organisations. The analysis started with initial thematic categorisation:
effects (negative and positive); government intervention; physical and digital changes;
impacts on teams, users, buildings, and collections; changes to operational patterns, best
practice observed, future research. Clear themes emerged: space (physical, digital, shar-
ing), time (planning, emergency preparation), purpose (role during and post-crisis) and
rethinking the role of heritage. The initial categories and resulting themes are expanded in
the results section.

2.2. Case Study Methodology

Four arts and heritage sector case studies were selected for their contrasting funding
regimes:

1. Alibrary: The British Library, a Department for Digital, Culture, Media and Sport
(DCMS) funded library with revenue generating powers. The British Library is an
exempt charity under the Charities Act 1993.

2. A museum: The London Transport Museum is a Transport for London (TfL), Local
Authority affiliated museum. London Transport Museum Limited is a registered
charity (number 1123122), which was incorporated on 6 February 2008 as a subsidiary
company of TfL.

3. A theatre: The Theatre Royal Drury Lane has been a site for entertainment since 1663
and the world’s oldest theatre site in continuous use. Part of the Lloyd Webber (LW)
Theatres Group Limited. Company number 03987955.

4. A historic house: Kensington Palace is part of Historic Royal Palaces, which is self-
funded (i.e., an independent charity).

The aim of examining these case studies is to understand the long-COVID impact
on diverse heritage organisations and outline future research needed in mitigating such
impact. The process of examining the case studies commenced with collating organisational
reports, annual accounts, archives, databases, and websites using a stripped down version
of the Business Model Canvas [21]. Business models are defined as how organisations
create and capture value [21]. Value is both quantitative (‘e.g., price, speed of service’) and
qualitative (‘e.g., design, customer experience’) [22] (p. 23).

The Business Model Canvas is a graphic representation of why an organisation exists,
what it intends to do, for whom and what is required to initiate and maintain it. A simplified
version of the BM is in Table 1 below [22]:
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Table 1. Business Model Canvas (BMC) is a graphic representation based on Ondrus and Lyytinen,
2011).

Business Model Canvas

Infrastructure Aspects Value Proposition Market Aspects

Financial Aspects

The case studies are presented in Section 3.1.7.

2.3. Document Structure

Following the introduction and methodology (Sections 1 and 2), the results are pre-
sented in Section 3, followed by the discussion (Section 4) and conclusion (Section 5).

In Section 3, the long-term effects of COVID-19 on heritage are presented within six
themes (Sections 3.1.1-3.1.6). The four case studies are then presented in Section 3.1.7,
providing an insight on visitor and financial impacts of COVID-19 across four different
types of heritage organisations: a museum, a library, a theatre, and a palace. In the
next section (Section 3.2), three themes relate to calls for review of the heritage sector as
found within the COVID-19 literature: a call to critically review the sector (Section 3.2.1),
understanding the ethics of COVID-19 (Section 3.2.2), and to evaluate the intervention roles
of the government and the heritage sector support (Section 3.2.3). Section 3.3 introduces the
main theme of a new space, not a new normal. It expands on the roles of physical, digital,
and blended spaces (Sections 3.1.1-3.1.3), and as shared spaces for information sharing,
networking (Section 3.3.4) and by extension as wellbeing spaces (Section 3.3.5).

Section 4 discusses the effect of such findings in a fledgling sector and provides an
extensive bank of future research that is needed (Section 4.1). The conclusion presents the
need to understand the opportunity of a new diversified organisational space, and the
capacity and power that a unified sector would possess.

3. Results
3.1. COVID-19 Effects on Heritage

The study of previous pandemics shows that their long-term effect is unpredictable [23].
COVID-19 demonstrated how difficult it is to accurately predict the future [24]. ‘It was a cri-
sis for cultural heritage, after all, where nothing was bombed, looted, or erased” (participant
comment in [24] (p. 282)).

The following long-term effects are presented in this section:

Disruption and contribution,

Impact variation for types of organisations,
Impact on teams,

Impact on users,

Impact on buildings and collections, and
Impact on tourism and visitor economy.
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3.1.1. Disruption and Contribution

The restrictions disrupted not only heritage but also supply chains for food, health
and manufacturing, impacting on the local economies [25]. Based on the ICOM survey
on 7 May 2020, within two months of COVID-19 being declared a pandemic, 95% of
museums across 107 countries had closed [26] and had to cancel and postpone cultural
activities [13,27]. The cancelations included practices such as rituals and ceremonies [28]
and wider programming of events and festivals [29,30]. The disruption to physical visitation
weakened the user’s connections, leading to loss of authenticity [29]. The alternative of
digital interaction from home crept up as unnoticed ‘digital colonisation” in people’s
lives [31]. Heritage is now reflecting on its own contribution; evidence exists of only limited
innovation by heritage organisations to contribute to the overall effort beyond following the
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restrictions, towards extra activities to fight COVID-19 or its health and wellbeing impacts
(Section 3.1.7).

3.1.2. Impact Variation for Types of Organisations

The review shows that heritage organisations’ variation by size, governance type,
registration/accreditation status, and more significantly indoor to outdoors spaces, all
make a difference to the impact.

Unaccredited and smaller museums are more likely to not reopen, or to take longer to
reopen, compared to accredited and larger museums. Local authority museums reopen
more quickly, independent charity-run museums less so, and independent private museums
even less quickly [32]. Sites having UNESCO listing recovered faster [33]. Large multi-site
organisations with international visitors tend to recover faster than small independent
ones [34]. High-profile sites tend to attract funding easier [35]. Liu and co-authors point out
the significance of timing during the year, in ‘the UK, the closure of heritage sites during
the peak season (i.e., Easter until September) where organizations earn up to 70% of their
annual turnover, resulted in a difficult situation. . .82% of heritage organizations reported
high or moderate risk to their organization’s long-term viability” [36] (p. 2).

Small cinemas and independent film producers have higher impact risk [13]. Cinemas
for example, operated with significantly limited capacity due to social distancing even
when restrictions were loosened [37].

Broadcasting online as an alternative is not equally popular. In Italy, the public
surveyed showed that ‘40% would pay for a pop music concert, around 30% for musical,
theatre, classical music concerts and opera and only 24% for dance shows’ [13] (p. 40).
In Malta, cancellation of planned programming for the initial closures severely affected
freelance artists [38]. The real online audience growth has been on streaming sites noting
high subscriptions increases, TV for accessing information and as a source of entertainment
even if limitations of creating new content fashioned an increase in repeats, radio listening,
and video game downloads [13].

3.1.3. Impact on Teams

The loss of life included a lineup of heritage and culture professionals [39] and affected
people’s mental health [34].

Heritage crises planning is usually on likely risks such as fire, flood, and terrorism, and
is managed through the emergency management plan and subsequent business continuity
plans, but the COVID-19 crisis was not familiar. The risk registers normally deal with
isolated issues, not complete closures [40]. ‘Covid is ...completely different. It is like a
war. . .there’s no end to it at the moment. . .” (participant comment in [40] (p. 11)).

Naramski in his study of European tourism sites found that 14% of managers believed
their site was at long-term risk of closure [41]. Strategy now looked at flexible working and
associated human resource operations, partnership needs, emergency preparedness, alter-
native income generation and collection access means, associated information technology
infrastructure, and the skills required to deliver all these [42].

Staff and volunteers found themselves wearing masks, installing signage, conducting
regular disinfection, and reducing public programming [34]. It was a nervous period in
which staff and volunteers wearing masks felt negatively about other members and visitors
who did not wear masks [36].

As people started adjusting to working from home, job security was a major con-
cern [43]. In a Texan study, four out of five employees were able to work remotely, and
one in three organisations had staff reduction [34] while in the V&A London case study an
11% staff reduction was recorded [44]. Also in the UK, despite the government support
furlough scheme, the National Trust made 1767 staff redundancies due to COVID-19 [45],
Based on ICOMs worldwide museum survey, 6% of temporary contracts were terminated
or not renewed, 16.1% of freelancers had their contract temporarily stopped, and 22.6% of
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freelance contracts were not renewed during the pandemic. The loss of volunteer support
was also highly impactful [34].

The cultural sector is a fragment ecosystem, comprised mainly of small (10-49 staff)
or micro- (below 10 staff) organisations. These small and micro-organisations are exten-
sively supported by freelance self-employed people to provide expertise and capacity. In
the EU, one-third of people working in the cultural sector are self-employed, and from
those with permanent contracts, only three-quarters are employed full time. Short-term
temporary contracts include many artists, and the workforce is supplemented by unpaid
volunteers [13].

Different artistic jobs are affected differently, as a painter can paint in isolation, but
a dancer would need to be part of a group. While writers can continue to write, book
launches and sales were negatively impacted. Pandemic-interrupted projects affected
contract staff, for example only 1.2% of Scenographers from The German Association of
Scenographers were paid for their work, as their employer companies were in financial
crisis [13]. Furthermore, the loss of income can affect disproportionally people who were
already at a disadvantage, such as women and disabled people, growing inequality within
the sector [13]. “...diverse workers saw larger reductions in hours during the pandemic
than their white colleagues’ [43] (p. 41).

‘We found that women, people who experience racism, disabled individuals and
those without higher education qualifications appeared more likely to leave the
sector during 2020. . .younger creative workers (the under-30 s) were significantly
more likely to leave creative occupations than their older counterparts. . ..in music,
performing and visual arts’ [43] (p. 41).

Before job retention schemes (furlough) kicked in, staff health and wellbeing was af-
fected due to job and financial insecurity, especially when they had dependents on them [40].
Whilst many people understood the positive process of furlough, others often felt expend-
able [40] creating a division between people still working on site, and people working
from home or being furloughed [43]. Digital provision is often delivered by freelancers,
and internal staff had to take on those roles without the training or skills available [38,46].
During furlough, the fewer people left active in the organisation often had to take more,
new roles, and learn how to deliver those but often without any training [40]. Workers
not furloughed who picked up extra roles felt burned out, particularly in small teams as
found in many theatres for example [43]. Depending on the quality of the communication
systems utilised, working from home had both alienating, and simplification (less travel,
reduced office needs) effects, creating the opportunity for a more mobile workforce. [47].

Pay in the cultural heritage sector is generally lower than other sectors, and overall
the cultural sector workforce is at high risk during pandemic-like crises [13]. Even when
there is growth in the sector, renumeration is not reflected equally, especially for artists [38].
In the EU culture sector, the impact on jobs was the highest out of all industries, yet the
government compensation for culture did not match the compensation levels to other
industries [13]. Freelances were an at-risk group and the first ones to stop getting work [46].
Freelances felt not only the financial pressures but also isolated [43]. Privately operating
conservators contracted by heritage also suffered loss of work and associated income [48].
Role changes occurred, visitor-facing roles appeared to be at risk, many people moved to
other industries, and fewer people entered the cultural sector [43].

Training and Support

Heritage organisations in general were very aware of the staff and volunteer wellbeing
needs [40]. However, the lack of digital skills within heritage organisations became obvious,
alongside the lack of investment required to develop digital skills [19]. [In]actions in the
risk register need to be matched with staff training and capacity [40]. The Institute of
Conservation provided ongoing training, support, and communications, demonstrating
the value of professional networks during such crises [48] although it is not clear whether
those resources are still accessible. The heritage workforce itself seems to be more fo-
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cused on delivering engagement rather than developing its own skills to deliver such
engagement [49].

Generally, the majority of heritage organisations do not have a digital content team [42]
or digital infrastructure [46] to deliver an impactful and quality digital offer. Flexibility
and ability in staff to take up new roles helped to increase digital content and digital
engagement [38].

High-risk groups are the temporary contracted heritage skills specialists who require
financial government support to survive lockdowns [50]. Additionally, the sector needs
research on the role of freelances and wider cultural workforce in the cultural sector [43].

As a snapshot of how museum teams are coping post-pandemic, English museums
during 2022/23 had four volunteers for every one paid member of staff, compared to
2019/20 (pre COVID-19), volunteer hours were 14% down and volunteer numbers 5%
down. Further, 3% of museums did not reopen at all. Recruitment for volunteers and
seasonal staff was difficult, while permanent staff struggled financially and some left the
sector for higher paid jobs [51].

3.1.4. Impact on Users

‘One of the results of COVID-19 is grief. Grief is a response to loss, especially the
loss of a loved one who has died, to whom there has been a bond or affection.
Grief refers to a state of loss, while sadness is a reaction to loss’ [52] (p. 478).

The pandemic expedited research on the role of heritage sites in wellbeing and wider
social benefit [50,53,54]. Wellbeing as an individual construct relates to how one feels and
functions, and as a social construct it relates to people holistically examining their lives [53].
There is evidence that engaging in cultural activity had beneficial effect on wellbeing, and
reducing stress; often, distressed families looked at heritage sites for distraction from the
stress of the pandemic [43]. Heritage site visits are associated with a reduction in stress
and an increase in happiness, particularly when personal levels of wellbeing were low
initially. Such improvement appears to be independent of the individual’s appreciation of
the historic environment [54].

When site visits were possible, restrictions such as face masks and social distancing
negatively impacted the visitor experience, but visitors appreciated the safety reasons [36].
However, people wanted consistent rules at different sites [34]. The restrictions also
deprived school groups of the physical experience of heritage sites [34].

Closure of heritage sites brough an interest to consider one’s local heritage, and
reopening was associated with visitor reflection on their motivations for visiting heritage
sites [27]. Upon reopening, the word COVID on social media was associated with positive
emotions linked to the freedom to visit [36]. This is confirmed by a participant on the impact
of heritage sites to visitors” wellbeing, “Lockdown made me realise just how important
these national treasures are to our wellbeing” [53] (p. 1117). Personal feelings during
the lockdown included isolation, helplessness, and anxiety about the future, alongside a
reflection on personal outlook and priorities, and having more family time [53].

Heritage site visitors during the pandemic did adjust their habits; they travelled less
often than intended and used a car rather than an airplane or train [55]. Heritage site
visits were the safe first steps towards re-engaging with the outside physical world; how-
ever, prebooking was not always welcome [53]. Three types of heritage experiences were
identified during the pandemic; seeking learning, seeking wellbeing and entertainment,
and seeking participation [42,46]. Engaging with other people and experiential learning
has been important to people visiting heritage sites, so much so that inability to access
formal learning interpretation and materials has not been detrimental to visits during
the pandemic [53]. People with membership who previously visited heritage sites regu-
larly felt more destabilised by the restriction to their routines [53]. Older people missed
their annual and regular events more than young people did [27]. Pre-pandemic regular
(3—4 times a year) heritage site visitors increased their visit regularity by a further 70%
post-pandemic. Meeting friends and family at heritage sites was the main reason for visit-
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ing pre-lockdown (42.4% of visitors), post-lockdown re-uniting with family and friends
became almost the sole reason (83.5%). The authority of, and trust towards heritage sites
and larger historic, managed spaces, made people follow the guidance and overall feel
safer [53]. Even during partial restrictions, people did not feel safe travelling when infection
rates were low; however, they felt safer in heritage sites compared to other places, as they
tended to trust the measures, and even the historic setting. This can also be observed in
religious sites [56] although perhaps such blind faith could cause carelessness in following
precautionary measures.

The shift to online visits and digital experiences was significant, but with limitations.
Even when the majority of a population has access to the internet, as in Europe, peo-
ple do not necessarily have the capacity and equitable access [57]. Already interested
audiences found digital content to engage with, but less engaged audiences remained
less engaged [43]. Some museum programming does not work as well online, for either
technological reasons or because it is designed to work in a shared community space [58].

A final consideration on users relates to community behaviour; communities can
become divisive during crises, especially when government policy is inconsistent leading
to loss of public trust [34]. Cultural meanings of past injustice were reignited during
the pandemic ‘most notably the toppling of the statue of slaver Edward Colston into
Bristol Harbour’ [23] (p. 172). The fear of contracting the virus has been associated with
xenophobia and ethnocentrism [59] not helped by the ‘then-president Trump’s cruder
language, like “kung flu” and “Chinese” virus that gave tacit consent to an ongoing wave
of anti-Asian violence. . .included, tragically, the killing of six people of Asian descent, eight
people in total, by a white gunman in Atlanta’ [35] (p. 123). The recovery of communities
relied in part on the prompt recovery of heritage operations. For many people, the extended
stay at home has made them look more sensitively at the ordinary parts of life and have a
more thoughtful perspective on heritage [31].

Back to normal, in 2022 /23 English museums have seen increase in visitation to free
museums and events, and a decrease in paid programming. Schools are struggling with
funding trips, particularly the travel cost [51].

3.1.5. Impact on Buildings and Collections

Heritage organisations have a dual purpose; whilst their visitor element impacts the
local economy and their own financial survival, they also have an ongoing conservation set
of operations to deliver [34].

The lack of staff in buildings led to issues with maintenance, conservation and secu-
rity [29,60]. Works that stopped had an impact on ongoing conservation and maintenance
needs, including the supply of materials [61]. In Malta, for example, travel restrictions
blocked specialist conservation staff getting to the island [62]. Reduced nature-sites security
and monitoring have led to increase in deforestation and other natural resources’ exploita-
tion [63] including mining, poaching, and vandalism [64]. Evidence shows that extensive
parts of collections were not monitored during the pandemic [65]. Due to the overall
restriction in movement, theft of artefacts generally reduced although it still occurred,
and vandalism increased as sites were less monitored [66]. Research in conservation and
ecology was also negatively affected [67].

Buildings also suffered from loss of visitor income that funds maintenance and repairs.
Most organisations used emergency funding towards building maintenance and utility
bills [68] but organisations that are not formally registered or accredited were affected more
due to inability to access conservation funding [69].

Digital visitor engagement is a less-disruptive visitor approach to the fabric of the
buildings and collections [62]. This can also include engaging visitors in monitoring remote
heritage sites through submission of photos to help conservation, particularly in periods of
reduced staff such as the lockdowns. Examples include the reporting of fallen trees and
other damage [70]. Whilst some conservation work was achieved remotely, many daily
monitoring and conservation tasks were not compatible with staff working from home,
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with additional risk from leaking pipes and failing equipment [48]. A number of outdoors
conservation roles did continue to work, but with some associated health risks [61].

There was a benefit, however, on wear and tear by the reduction in visitor volumes [27]
and of air pollution which causes substantial deterioration on building materials such as
stone, metal, glass and concrete [71]. Reduced air, land, and sea pollution, including
‘human-generated sounds. . .manifested. . .as a seismically detectable reduction in ground
vibration’ [25] (p. 267). In 24 cities studied around the world, there was significant reduction
in pollutants (PM10, NO;, and SO,) [71]. In Egypt, greenhouse gas emission reduced by
30—40% alongside reduction in air and water pollution ((Mostafa et al., 2021) in [72]). The
reduction in tourism contributed to a dramatic reduction in pollution in cities but also in
nature and the seas [28,63,73], and provided fragile environments a ‘welcome respite’ [74].
It also demonstrated that policy can intervene when needed to limit damage (physical and
social) by overtourism and achieve a more sustainable balance [24].

3.1.6. Impact on Tourism and Visitor Economy

The pandemic restrictions caused loss of tourism income for heritage sites, tour opera-
tors, hotels, wider communities [13,29,34,64], and for many other industries that rely on
tourism [75]. The tourism sector is more vulnerable than other business sectors [76] as is all
physical heritage that relies on displays and events [19]. The United Nations World Travel
Organisation, and the European Cultural Tourism Network amongst others, published
guidance for tourism recovery [76] as communities required tourism to restart so that their
local economy could recover [34]. The impact was less severe in rural tourism areas [36]
and countries with lower dependency on tourism [77]. Research across 20 European coun-
tries shows that camping grounds, motorhome and trailer parks had the least negative
impact, and holiday short-stay accommodation was impacted less than hotels [59]. Limited
mobility encouraged domestic visitation and longer stays [77]. The extra demand for
outdoors spaces, however, caused over-tourism in some nature sites, causing management
problems [34].

The restrictions prompted discourse about the over-reliance on tourism [36] which
especially affected places relying on international tourism such as World Heritage Sites [33].
The infection risk changed the welcoming attitude towards global tourists [36] but also
tourism organisations now need to better understand traveller’s concerns on health risks [78].
The pandemic highlights the need to model tourism in a sustainable manner [28,79]. The
literature on heritage tourism recovery is about fast recovery to the previous tourism
levels [36] rather than heritage itself recovering or finding models of tourism that cause less
financial and conservation risk to heritage or to the environment. Post-pandemic tourism
needs to be community centred and inclusive [28] and to demonstrate social benefits as
well as the economic benefits to a community [72]. It is an opportunity not only to plan
tourism growth sustainably [28,80], re-think the impact of tourism and plan better spatial
distribution, but also to educate tourists about their responsibility towards more sustainable
visitation [33].

Whilst the tourism industry focuses mainly on growth, a shift from quantity to quality
is also proposed [81]. However, such a shift can mean that tourism will become more
expensive and elitist [82]. In rural areas, tourism could better integrate with farming
and agriculture as a diversified economy that reduces community risk [28] and provides
diversification to tourism seasonality [83].

The management of a heritage site involves high baseline costs [84]. The visitor income
loss in heritage organisations impacted employment and organisational viability [24].
‘Museums which have grown increasingly dependent on visitor numbers and self-generated
income, faced a very difficult time due to COVID-19" [44] (p. 90). USA museums lost
$33 million a day, leading to cost cutting and risk reduction measures [34]. Lavy and co-
authors’ study in Texas shows that income loss was more severe in museums compared to
outdoor nature sites, and in some cases outdoor sites had an increase in income. Donations
was the main income stream, and it decreased overall as visitors felt the financial strain,
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but again the donations decrease was much less in outdoor sites. Loss from programming
activities had to be replaced by federal funding. The overall financial impact put many
sites at risk of never reopening again [34].

Absence of diversification is a significant business planning flaw [44]. With a reduction
in public funding, break-even budgets rely on user income-generation streams which
disappear when sites are forced to close [85], such as cancelled events [80]. Over-reliance on
private funding creates vulnerability [13,38] and the financial impact has raised questions
about government funding priorities [23]. Considering the sea-level rises, coastal erosion,
infrastructural development around heritage sites, plus looting and vandalism, there simply
is not enough money to preserve the existing cultural heritage [82].

Innovative online sales such as the Fitzwilliam artworks wearing masks create addi-
tional income (Figure 1, [46] (p. 357)); however, the financial shortfall cannot be solved
simply by moving heritage operations online [23].

The Bridesmaid - Face mask Fitzwilliam Masked Masterpieces: The Fitzwilliam Masked Masterpieces:

Twins - Greetings card Countess Rachel de Ruvigny of
Southampton - Greetings Card

Add to cart Add to cart Add to cart

Figure 1. Fitzwilliam Masked Masterpieces. Image from https://curatingcambridge.co.uk/
collections/fitzwilliam-masterpieces (accessed on 26 February 2024). Based on (Samaroudi, Echavar-
ria and Perry, 2020, p. 357 Cards with artwork figures wearing masks from the Fitzwilliam Museum
(Fitzwilliam Museum 2020)).

Existing financing schemes are not suitable for heritage organisations [38,50]. Instead,
considering the precarious cash flow situation in heritage organisations, insurance cover
against business disruption and income loss should be extensively utilised [84]. Addi-
tionally, tax reform was suggested by the Heritage Alliance as one of the government
intervention measures [50]. The Heritage Alliance also pointed out that the financial impact
on visitors was likely to result in a reduction in donations and memberships [50]. In the
2022 /23 English museums’ survey, two-thirds had higher operating costs whilst donations
and admission income were down by 4% and 3%, respectively, as an indirect cost-of-living
impact on museums [51]. Nearly half of the organisations surveyed in the UK had reserves
to keep them going for six months or less time [49].

3.1.7. Case Studies

Case Study 1: The British Library

The British Library was established through UK Government legislation via the British
Library Act of 1972 (HM Government, 1972). However, there were some other important
preceding laws and international agreements, which ultimately led to the British Library
Act 1972.
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The National Lending Library for Science and Technology, part of the British Museum,
gave a gift of assets to the British Library in 1973 [86]. The new British Library was launched
amid the world Oil Crisis of 1973-1974 [87] but it weathered the storm.

Forward to the year 2019, the British Library had 28.274 m total visits (1.597 m onsite
visits; 26.677 m website visits), received GBP 96.9 m in government grants; GBP 8.6 m in
donations and legacies; and had self-generated income of GBP 15.2 m [88]. At that time, the
British Library had a strategy composed of six purposes: (1) Custodianship (conservation);
(2) Research support; (3) Innovation support for Businesses and their growth; (4) Cultural
engagement; (5) Inspiring Learning; (6) International Partnerships [88] (p. 7). The British
Library estate change portfolio ‘St Pancras Transformed’, ‘Boston Spa Renewed’ and ‘British
Library North’, were all in the pipeline before 2020 [88]. Additionally, the British Library
had an established network of Business and Intellectual Property Centres within Local
Libraries [88] (p. 5). Then came the COVID-19 Coronavirus pandemic in early 2020.

When COVID-19 struck, along with the associated lockdowns, the British Library
used the six-point strategy and the estate change portfolio to manage the crisis. The British
Library estate change portfolio consists of the St Pancras main Library site, the Boston
Spa Newspaper Storage Building and a new British Library site in Leeds, (respectively, ‘St
Pancras Transformed’, ‘Boston Spa Renewed’ and ‘British Library North’) [88]. Nationally
significant (and nationally funded) heritage organisations, as seen in the British Library
case study appear to be exceptions to the view that heritage organisations do not have a
digital content team [43] or digital infrastructure [47] that is key to deliver an impactful
and quality digital offer.

The British Library change portfolio uses the United Nations” Sustainable Develop-
ment Goals (SDGs) to show where they could contribute towards sustainable outcomes.
The SDGs adopted by 193 nations in 2015, are due to be implemented by 2030. Use of SDGs
are most developed for the St Pancras Transformed and Boston Spa Renewed programmes.
St Pancras Transformed clusters goals together and Boston Spa Renewed looks at indi-
vidual SDGs [88] (p. 56). The 50th anniversary of the 1972 British Library Act, and the
Development of the Knowledge Matters Strategy form part of this ‘Change Portfolio’. The
Infrastructure extension plan intends to extend the St Pancras site (which was opened by
HM Queen Elizabeth II in 1998 by 100,000 square feet (‘St Pancras Transformed’ for culture,
learning, and business [88] (p. 4)).

In 2020, additional British Library responses to COVID-19 included a rapid transfor-
mation of their model into a ‘digital first’ national library [88] (p. 7), via for example, the
‘Heritage Made Digital” programme [88] (p. 11). This technological business management
innovation would later have significant repercussions for the British Library, its visitors
and staff.

With the majority of its income from the Department for Culture, Media and Sport
(DCMS), in financial year 2022/23 the British Library received almost GBP 20 m more
post-COVID-19 Grant in Aid from DCMS than in 2019 [89]. The annual increase in the
DCMS grant, allowed the British Library to cope well during the COVID-19 crisis. However,
the emphasis on technological change introduced a significant business management flaw.

The British Library suffered a major cyber-attack in October 2023 [90] (p. 1). Criminals
copied and removed 600 GB of files, including staff and library users’ personal data. The
data were auctioned on the ‘dark web” after the British Library refused to pay a ransom [90]
(p. 2). Its systems and services suffered deep and extensive damage. However, following
the cyber-attack the premises, exhibitions, events, and Reading Room access remained
open. In the first two months (October 2023 to December 2023), the British Library research
services were severely compromised and some search facilities have not returned [90].

Presumably because of COVID-19 and this cyber-attack, the British Library now has
almost 2 m fewer visitors than in 2019 [89]. Total 2023 visits to the British Library (St Pancras
site, Knowledge Centre and Boston Spa site and visits to the Library website, with the
majority of these visits being to the website), were 26.515 m [89] (compared with 28,274 m
visitors in 2019 [88]).
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Case Study 2: The London Transport Museum

London Transport Museum (Figure 2) is a museum affiliated with Transport for
London (TfL) and the Greater London Authority (a Local Authority). Although it receives a
grant from TfL, which in 2019 was GBP 3.139 m, its trading activities raised GBP 4.445 m in
the same period [91]). However, it is also reliant on other partners, including The National
Lottery Heritage Fund; Arts Council England (ACE), as one of ACE’s National Portfolio
Organisations (NPOs) [91]; the Department for Digital Culture Media and Sport (DCMS);
and HM Treasury [92] (p. 3). There were also 411,766 total visits to the London Transport
Museum in 2019 [93].
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Figure 2. London Transport Museum Interior (Photo Courtesy of © Colin Seymour 2023).

In 2019, excepting the Audience Development Strategy, the London Transport Museum
Strategy /Change Portfolio/Change Programmes were not obvious. The Audience Devel-
opment Strategy and the Diversity and Inclusion (Dé&I) initiative, set targets to increase
the diversity its visitors, prioritising ethnic diversity and socioeconomic classifications [91].
This approach changed when COVID-19 hit.

In the advent of the COVID-19 crisis, the London Transport Museum implemented
a two year ‘recovery’ strategy, focussed on “people, projects, and systems’ [94] (p. 12).
Being heavily reliant on income generated from visitors, it needed other sources of income
during the lockdown periods. These income shortfalls were substituted to some extent
by increases in the TfL grant, as well as in donations and legacies [94]. Evidence from the
earlier literature that heritage site visitors adjusted their habits during the pandemic (i.e.,
travelling less often and more locally [55]) suggests changes in visitor segments, audiences,
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and behaviours. A possible area for future research would be to examine how these changes
impacted the London Transport Museum.

The fact that the London Transport Museum 2023’s visitor numbers have exceeded
the pre COVID-19 levels (respectively 435,628 and 411,766) and 2023 self-generated in-
come is 54% higher than in 2019 (GBP 6.850 m versus GBP 4.445 m), are evidence that
the recovery strategy has been very successful. The 2023 and 2019 visitor figures are
from ALVA (2019) [93] and (2023) [95]. The 2019 and 2023 income figures are from LTM
(2020) [91] and LTM (2023) [92]. Considering the London Transport Museum as a large
museum operationally, compared to the wider museum sector, the literature suggestion
that large multi-site organisations with international visitors tend to recover faster than
small independent ones [36], is supported by the London Transport Museum case study.

Case Study 3: The Theatre Royal Drury Lane

The Theatre Royal Drury Lane (Figure 3) was first erected in 1663 by Thomas Killigrew
under a Royal Charter from King Charles II [96]. The Theatre Royal Drury Lane is owned
by LW Theatres Group Limited, which is itself owned by Really Useful Theatres Enter-
tainment Limited. The LW Theatres Group Limited also manages the London Palladium
and provides head office functions and ticketing services to other theatres within the LW
Theatres group.

Figure 3. Theatre Royal Drury Lane—Lord of the Rings. Photo courtesy of Andy Roberts, available at:
‘Theatre Royal Drury Lane—Lord of the Rings’ licensed under CC BY 2.0 (accessed 18 March 2024).

However, unlike the other case studies so far, The Theatre Royal Drury Lane data
(audience and financial) are amalgamated with theatres in the LW Theatres group. Separate
audience and financial data for The Theatre Royal Drury Lane are not publicly available.
Potentially, this absence of data suggests an area of future research.

Although The Theatre Royal Drury Lane closed from 19 January 2019 for refurbishment
work, the group 2019 audience and income figures were 841,000 and GBP 34,670,000,
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respectively [97]. The Annual Report and Financial Statements for this and subsequent
periods, show no government ‘grants’ or ‘donations and legacies’. So, LW Theatres Group
finances are mainly based on audience attendance.

Understandably, when the COVID-19 pandemic arrived along with the associated
lockdowns/theatre closures, the group finances were hit very hard. In 2020, LW Theatres
Group venues closed for 15 weeks due to the pandemic [98] and made a GBP 7 m loss [98]
(p- 11) audience figures of 527,000 [98]. Refurbishment work at The Theatre Royal Drury
Lane cost GBP 24.7 m [99] (p. 2). In contrast to heritage organisations that used emergency
funding (e.g., for building maintenance [69]), LW Theatres used some debt financing.

The following year, 2021, was even more damaging. In 2021, LW Theatres Group
venues closed for 37 weeks due to COVID-19. It made a GBP 15 m loss [98] (p. 11) on
audience figures of 28,000 (LW Theatres Group Limited, 2021). Continuing refurbishment
work at The Theatre Royal Drury Lane cost a further GBP 18.6 m [98] (p. 2).

The Annual Report and Financial Statements for Financial Year 2022 /2023 have not
been submitted to Companies House yet. However, it will be very interesting to see how
the LW Theatres Group has fared since the ‘end” of COVID-19. The Theatre Royal Drury
Lane refurbishment work was completed in July 2021 [99]. LW Theatres Group Annual
Report and Financial Statements for Financial Year 2021,/2022 are very promising, showing
income at GBP 88 m, with associated audience figures of 1.281 m across the group [100].

Case Study 4: Kensington Palace

Historic Royal Palaces (HRP) (Figure 4), established in 1998, is a Royal Charter Body
with charitable status. HRP cares for, conserves and presents to the public, the unoccupied
Royal Palaces: HM Tower of London, Hampton Court Palace, Kensington Palace State
Apartments, the Banqueting House at Whitehall and Kew Palace with the Royal Kitchens,
Queen Charlotte’s Cottage, and the Great Pagoda. HM The King owns these palaces in
right of Crown. HRP, contracted by the Secretary of State for Culture, Media and Sport
manages the five London palaces on behalf of the King. The current contract expires on
31 March 2028 [101].

Figure 4. Kensington Palace. Photo courtesy of Sergii Gulenok, available at: ‘Kensington Palace’
licensed under CC BY-NC 2.0 (accessed 18 March 2024).

The Kensington Palace financial data are amalgamated with HRP sites. This absence
of data suggests an area of future research. Kensington Palace attendance data are available
via the Association of Leading Visitor Attractions (ALVA).
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In 2019, attendance at Kensington Palace was 510,304 visitors [93]), with self-generated
income for all HRP sites of GBP 105.43 m. Additionally, the HRP sites received GBP 4.46 m
grants and GBP 2.08 m in donations and legacies [102].

In the following year (2020), the COVID-19 pandemic and associated lockdowns re-
duced Kensington Palace visitor numbers tenfold, to 55,557 [103]. Although, self-generated
income for HRP palaces remained high at GBP 101.81 m, along with GBP 728 k grants and
GBP 2.49 m in donations and legacies [104].

While 2021 showed an increase in Kensington Palace visitor numbers to 196,355 [105],
overall self-generated income for HRP palaces plummeted to GBP 32.69 m. At that time,
HRP palaces benefitted from much needed GBP 20.55 m grants and GBP 509 k in donations
and legacies.

Likewise, in 2022, HRP palaces received GBP 10.37 m grants and GBP 939 k in dona-
tions and legacies [106], with Kensington Palace visitor numbers at 294,043 [107].

Although Kensington Palace 2023 visitor numbers (421,697 [95]) have not returned
to 2019 levels, HRP 2023 finances have bounced back, with self-generated income of GBP
102.47 m [106]. Correspondingly, in 2023 HRP received less in grants (GBP 1.42 m, [106]),
with donations and legacies at GBP 1.89 m [106]. Concerning the discussion about the
over-reliance on tourism [36], it seems that either HRP have diversified their post-pandemic
income streams, or that they have revised their value propositions, or that there has been
a change in visitor segments. Further research in this area could suggest one or more of
these, or something else is responsible for the HRP financial recovery. This would provide
further evidence of heritage organisations needing to diversify their business models and
adapt to changing circumstances [44].

3.2. Calls for Review in the Sector

The calls for review in the sector relating to COVID-19 are presented next, within three
themes: a call to critically review the sector, understanding the ethics of COVID-19, and to
evaluate the intervention roles of the government and the heritage sector support.

3.2.1. The Call to Critically Review the Sector

During the pandemic, the heritage sector came together to share expertise [40]. It
showed conviction on its cause and survival, by building partnerships to share information
and expertise, based on its shared aims, and balancing out weaknesses [13]. Heritage
organisations also reached out more; they researched and listened more to their local
communities [43]. The pandemic forced sites to communicate to users more timely and
methodically [33]. And the natural environment was able to recover [29].

But the COVID-19 pandemic also increased the political instability around the world [24]
and the political discussion became a blaming game [108,109]. Previous crises such as
the influenza of 1918-1920 happened in a different world, before economic, travel, and
information globalisation [25]. The COVID-19 pandemic occurred over much longer
timescales compared to earthquakes or floods. Yet, recovery has similar processes of
focusing on public health, followed by reestablishing critical services and then rebuilding
local economies [34]. The pandemic reminded everyone in heritage management that the
preservation of material heritage is an enormous and potentially impossible task, especially
with climatic changes; the need to rethink heritage management due to the pandemic asks
how much can realistically be conserved [82] and perhaps makes it more urgent to digitally
record and provide virtual access to collections. The pandemic widened the gap between
sustainable development objectives and the realistic ability to deliver those objectives [72].
As such, in heritage the shock is likely to initiate ‘a “reset”, rather than a simple “bounce-
back” or return to preCOVID-19 aspirations [110]. The physical restrictions have altered
perspectives on the value and purpose of heritage [111]. As heritage was so affected by
COVID-19, we must question the way it is studied, managed, and used [112].

The nation-based heritage endorsed by UNESCO perpetuates the patriarchal, nation-
alistic, and materialistic elements of heritage, and makes it harder to deal collectively with
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complex human issues during a crisis [113]. Heritage has been used politically to reinforce
a sense of the ’.. .”supercitizen,” to use Honig’s term from her 2001 book Democracy and
the Foreigner’ which unites people against an external threat, rather than unite people
towards common goals [35] (p. 124).

Criticism is being raised about the commodification of heritage to the detriment of
collectively addressing common human challenges [108]. There is a need to evaluate the
over-reliance of heritage as tourism for income generation [82], even parks now rely heavily
on commercial income from parking, concessions, and events [114]. There is also an over-
reliance on weekend events associated with short stays away from home, all happening
around artefacts and spaces that are already fragile [82].

The lack or inability of planning during the pandemic was evident, in Ireland for
example only 25% of museums had a recovery plan [115]. The pandemic also exposed
the poor HR provision and pay levels in the sector prior to the pandemic [43,116] and the
need for training and development in business and HR functions [43]. Not all staff and
volunteers were kept informed and engaged, even with improved communication and
expertise sharing during the pandemic [40].

In addition to timing issues in the ability to plan, space also needs rethinking. Future
design of physical spaces in heritage sites needs to consider visitor volumes, displays,
visitor flows, and their purpose, as ‘slickly designed visitor centers are more entertainment
than civic discussion’ [82] (p. 474). Even city centre regeneration needs to be reevaluated
post-COVID-19, as it can only preserve facades, not communities [82]. Finally, the extensive
volume of heritage sites was not generally used in preventive actions during the health
crisis. The limited use included some heritage sites as vaccination centres or emergency
places, field hospitals (community centres and halls, exhibition centres, concert halls) and
pop-up testing centres (also set up in exhibition centres, and sports stadiums, community
centres, church halls and show grounds). Such testing stations often utilised event marquees
and traffic control equipment that sites already had for visitor services [4].

What should the role of museums and other heritage sites be during and after a crisis?
Marcia Bezerra [31] answers with the 2019 International Council of Museums definition
of the museum, to ’. . .contribute to human dignity and social justice, global equality and
planetary wellbeing’ (ICOM 2020) [31]. It is an opportunity to review inclusion relating to
digital engagement, and the importance of nature to health and wellbeing [68]. To view the
COVID-19 impact on heritage as a universal call not only to saving lives but also to a ‘life
worth living’ [113]. UNESCO asks heritage to fight for a sustainable future and for a new
world reflecting our shared needs and shared future [117]. Silberman asks of UNESCO
to represent local and global intangible heritage such as inequality, war, and hatred, not
nationalistic bounded traditions [82]. This is in accord with Butler asking a human-centred
world, moving away from nationalistic approaches to managing heritage [113]. To deal with
existing and future global crises, a global society will benefit from experiencing of a heritage
that reflects the multiculturalism of communities, not the harmful nationalistic attitudes
that nurtured imperialist and colonialist attitudes [82]. Holtorf champions .. .Richard
Sandford’s (2020) contemplation whether the legacy of COVID-19 might be “a new sense
of ourselves as moral actors” (p. 59) in resetting the role of heritage as the unifying and
collaborative driver for a sustainable future for humanity [108].

There is a call then to stand back and rethink [18], and to make informed and long-
term decisions [43]. This is an opportunity to reflect on the sector [18,36,118] refocus on
sustainable development and find solutions to overtourism [82,111,119]. Heritage needs to
develop a better understanding of the contribution of heritage towards physical and mental
health of individuals and communities [13]. Ongoing research is needed in preventing
and managing similar viral disease [120] and heritage could then help to build community
awareness and planning for prevention and coping during pandemics.

UNESCO urges for a holistic approach by focusing on five key areas that feed into
an inclusive, diverse, and sustainable ecosystem: policy, values propositions, technology
harnessing, support provision, and informed evidencing (Figure 5) [117] (p. 49).
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Figure 5. UNESCO COVID-19 Culture in times of COVID-19: resilience, recovery, and revival strategy,
pl4. Source: https:/ /unesdoc.unesco.org/ark: /48223 /pf0000381524 (accessed on 14 February 2024).

Community participation and engagement in planning and implementation are useful
approaches, during and following a crisis [65]. The post-COVID-19 era should have
‘...an emphasis on processes of collective memory rather than things. Localism will be an
increasing element in cultural heritage appreciation. . .cultural heritage will be where people
live, not where people visit’ [82] (p. 473). Rethinking heritage contribution at the local
level, will also make it less vulnerable to such crises [112]. Local communities need to build
their skills in sustainable development and associated infrastructure [28], and heritage
organisations could be core to the community skill building. Yamada and co-authors
propose that heritage organisations need to better understand their local communities,
particularly the vulnerable ones, and to make a concerted effort to fully engage with young
audiences [27].


https://unesdoc.unesco.org/ark:/48223/pf0000381524

Heritage 2024, 7

3228

There are many small changes that can also help. Archaeology is key active learn-
ing [121] and can contribute to public engagement during lockdowns with back garden
digs and digital community projects [23]. Heritage can explore lesser known collections
through digital [122] and by moving away from blockbuster exhibitions and better use of
permanent collections for temporary exhibitions [18].

A rebalance is needed of physical and digital in all aspects of heritage management;
research, planning, and operations [30]. Walmsley proposes ‘regenerative modes of work-
ing. A regenerative approach would carve out time for the positive initiatives that we
witnessed across the cultural sector during the pandemic: revisioning and restrategising,
professional and network development, reflection and evaluation, play and innovation’
(highlighting in original [43] (p. 68)). And the sector needs to plan by keeping in mind that
environmental protection, heritage, tourism, and wellbeing are interconnected [115].

The heritage service is diverse and intangible, making it difficult to change [56].
COVID-19 has taught us that the future requires creative participation in change, rather
than stubborn conservation of past mistakes [82]. Heritage can develop new ways of
communicating, working, and supporting other organisations in the sector [61].

3.2.2. The Ethics of Curating COVID-19

‘The National COVID Memorial Wall outside St Thomas” Hospital in London features
150,000 hand-drawn pink and red hearts to represent those who have died after contracting
the virus and stretches nearly five hundred meters between Westminster and Lambeth
Bridges’ (Figure 6) [35] (p. 133).

The National Covid
Memorial Wall

created by bereaved familie

Please only take one heart for each person

Find a freshly-painted heart and make
your dedication

Hearts should be similar in size and no
larger than an adult hand

Figure 6. COVID Memorial Wall/2022. Image by George Rex Creative Commons https://
openverse.org/image/b1b75076-86e6-436a-8f2a-92fdb1c2af03?q=covid %20Memorial %20Wall (ac-
cessed on 25 February 2024).

‘A sense of urgency in the collective push to commemorate victims of COVID-19 has
produced a more piecemeal, ad hoc, and hence unpredictable politics of memory. Faith
leaders, politicians, and family members of victims hurry to integrate their own sense of loss
into a broader, more purposeful narrative’ [35] (p. 133). The New-York Historical Society,
Museum of London [35] Old House Law Museum, and National Museums Scotland [4]
raced to collect and reveal COVID-19, with the Irish and British Archaeologists launching
the Viral Archive (2020) [108]. Spennemann ‘posits that the social and economic impact of
COVID-19 is so profound that the pandemic will become the focus of public exhibitions
in the future’ [123] (p. 29). He then builds up a picture of what the preservation of a
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COVID-19 temporary structure would be; not just the physical objects but also contextual
documentation about the rationale for it, its planning, staff rostering, sample collection
protocols, etc., providing a more permanent representation of a temporary event [4]. Bezerra
sees museums as places to reflect about the pandemic, the isolation, the masks, and the
feeling of blame for neglect that caused loss of people close to us [31].

Angelo and co-authors ask how ethical is it to collect during a pandemic, the signage,
masks, barriers, and other physical evidence of such a tragic event? They point out how
little material, including archival record there is from past pandemics. And if one collects
such evidence while it is all around us, how soon is it ethically appropriate to exhibit such
reminder of human loss? [73]. Hoskins and Maddern ask further, who should be asked
about being involved in such discourse? How is such quarantine affecting us and how does
it relate to historic quarantine and migration sites? Will the story be about hand sanitizers
and home-made masks, or about the inequitable distribution of vaccines? [35].

Are heritage organisations discussing and interpreting social changes such as our
readily acceptance to be tracked in mass? [124]. Holtorf expresses disappointment that
heritage engagement was mostly about respite and escapism, and not enough about
discourse on the core troubles and concerns people had [108]. He further urges heritage to
move on from its main use as nationalist pride and economic development, and to serve in
connecting humans over a world heritage [108]. Lerario encourages museums ‘to transform
their collections from ‘objects” into ‘subjects’” of communication’ [26] (p. 3075). This is in
accord with many museums slowly moving away from exhibiting for financial reasons and
now are ‘activating collections’, and invite community participation and co-curation [43]

(p. 64).

3.2.3. Government and Sector Support Intervention

The Network of European Museum Organisations recommendations for supporting
museums in respond to the pandemic were: the provision of urgent funding support, invest-
ment in digital infrastructure and skills, and making museums fit for any future crisis [38].
In the USA the Coronavirus Aid, Relief, and Economic Security Act (CARES Act) provided
support during the pandemic to non-profit organisations and small businesses [34]. The UK
Government Job Retention Scheme (‘furlough’) had positive impact on peoples job security,
which affects financial security and health [40] alongside a GBP 1.57 billion emergency
government funding pot to support the sector [43,68,125,126]. UNESCO recommends that
1% of government expenditure should be allocated for culture annually [127]. In the UK
during 2022/2023, 0.39% of government spending was on culture (one-twelfth of what
was spent on Defence), and even in 2020/21 with the provision of emergency funding, the
percentage was 0.44% [128].

From across the world there is evidence of lack of government coordination [40,43].
Pressure on the UK government to reverse policy and open outdoor attractions, including
zoos, was needed and was eventually successful [40]. By the time the government con-
firmed that parks could stay open in England, one-quarter of them had already closed [85].

The sector asked that sufficient notice for reopening is required [129]. The variation
between regional and national restrictions, lack of staff and volunteers, and distancing
limitations affecting capacity, meant that one-third of attractions in England did not open
directly after the lockdown ended [36]. Disconnected but overlapping strategies and
guidance were a common issue [67] as governments had to balance protection of the
vulnerable with minimising negative economic impact [23]. Overall, the contradictory
guidance impeded recovery [34]. Government guidance has to be clear, consistent, and
aligned between local and national government [34].

Sector support organisations such as the American Alliance of Museums, the Muse-
ums Association in the UK, and the International Council of Museums (ICOM) looked at
categorising levels of risk and prioritising responses; online access to collections was a key
theme [46]. Another theme was that the high-risk group of freelances needs policy to reflect
fair pay, and the sector to understand and support graduating artists [13].
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3.3. A New Space

The immediate effect of COVID-19 on space was emptiness; of airports, public build-
ings, and shop shelves due to panic buying [130]. The impact themes show that change did
not result in a new normal but in the need for a new space, consisting of blended space
(physical and digital), mixed space (indoors and outdoors), and community of practice
space (isolated or cross-sector networking space).

3.3.1. Physical Spaces

During the lockdowns, there was decreased travel and increased time spent at home,
and people started seeing personal time and space from a different perspective [27].

When limited access was permitted, changes to site visits included face masks, contact-
less payment, sanitising all surfaces, social distancing, body temperature checks, vaccina-
tion passports [76], QR codes for registering visits to trace positive cases [124], prebooking
for timed entry, plexiglass screens, removal of interactive displays, and the appearance of
collection-based facemasks in the museum shops [18]. The changes raised practical issues
such as ‘how do you deep clean a sand pit?’ [18] (p. 298).

Documentation, information leaflets, ticketing, membership subscription, and pay-
ment became contactless [13,75,124]. The lockdowns interrupted but not stopped long-term
development projects [44] nor quinquennial inspections [131]. Site staff and volunteers
used digital technology to work from home [42]. Break-ins, damage and theft, including of
lead from church roofs, was widely reported during lockdowns [132].

Social distancing, face coverings and hygiene processes were welcome and expected
in indoor sites. In outdoor sites, those actions were less relevant [36]. Visitors are generally
positive about protection measures but these have to be applied consistently across sites [36].
Heritage sites need more engaging ways to communicate such measures to visitors [83,133]
and when sites have implemented and communicated well the measures, they see increase
in visitor confidence, satisfaction, and return visits [56,134]. Furthermore, people who
visited previously are more likely to visit during a lift of restrictions [56].

Rarely disrupted events such as religious ceremonies were affected [27], which was a
particular issue in areas with limited or no online alternatives to physical attendance [83].
And associated sounds were suspended, such as bell ringing in churches or the prayer
broadcast from mosque minarets that changed to urged people to pray from home in-
stead [25].

In heritage research, fieldwork was interrupted [31], particularly for research par-
ticipants where extensive travel or large areas were involved, whilst back-garden and
in-isolation research increased [70]. More digital research networks, however, were cre-
ated [67].

Traffic in the air, on ground, and sea reduced [25]. When travel was permitted, people
chose destinations near home or in neighbouring countries, often using private transport
and visiting rural and outdoor destinations more [59]. The impact on community lives
included the cancellation of sporting events, from football to Olympics, and of festivals,
concerts, exhibitions, and annual events like Christmas markets [135]. The SARS-CoV-2
virus infection was more severe in cold weather, hence winter destinations were more
impacted than summer ones [41].

The pandemic created a less physical world in which the ‘hug’ becomes a historic
artefact [31]. Concerns were raised that public transport such as bus services could dis-
appear in remote areas where they were already financially at risk [136]. By expanding
online meetings, our personal spaces have become backgrounds in our work and study [31].
‘Cultural consumption’ takes place not in the museum settings but in our homes, and
competes with our daily activities [26] (p. 3074). With the restrictions during COVID-19, we
have gained a new perspective about material heritage, physical access and mobility [24].

During the lockdowns and recovery following reopening, indoor sites have been
affected by restrictions much more that outdoor sites [36]. After a slow return initially, parks
and natural heritage sites experienced increased visitor numbers compared to preCOVID-
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19 years [34]. Outdoor versus indoor provision was a factor in the ability to cope with the
pandemic [34], particularly as restrictions in travel and indoor spaces prompted people
to use local parks [125]. The moto ‘Visit your local park, Protect the NHS, and Save
Lives’ demonstrates the importance that open spaces had during the pandemic [114].
Nature sites had a marked increase in visitor numbers; however, this created staff shortage
issues, littering, and erosion [68,77]. It is important, therefore, for all sites to consider
and calculate their visitor carrying capacity [137] including the management of visitor
volumes in historic cities [138]. Existing options can be developed creatively, Vrasida
proposes the extensive development of underwater observatories and diving to explore
underwater natural and cultural heritage as an alternative experience that still follows
restriction rules [139]. Furthermore, the increased use and appreciation of open spaces is
creating an increase in open spaces’ stakeholder collaboration [29]. Baggot asks that the
visioning process for green spaces is ‘based on principles of social equity, sustainability and
public health” and enabled by collaboration [85].

The governments’ restriction approach towards indoor and outdoor spaces varied [36];
therefore, heritage organisations should plan for each type differently and aim to maximise
outdoor space uses during pandemics. Outdoors, however, was not the only alternative
to indoors limitations. Digital space was called upon to supplement physical engage-
ment [140]. Even before the pandemic, the vulnerability of physical heritage had called
for the development of digital engagement [19]. The necessary changes made due to the
pandemic in online and outdoors use can aid long-term sustainability and these need to be
built in business models and to be continuously developed [34].

3.3.2. Digital Space

When the pandemic was declared, there was a clear lack of digital expertise to provide
online content [141]. This was particularly noticeable in developing countries which lacked
the digital infrastructure and skills to provide equitable alternative engagement [46]. The
pandemic found museums lagging behind in digital planning and skills as they realised
they needed means to communicate, interpret collections, and raise funds [46]. Even though
sites had social media before the pandemic, it was common to have no updates from the
sites for months [142]. Museums had been reluctant to fully embrace digital contact until
the restrictions on physical contact forced their hand [26]. Organisations with prior digital
engagement experience had a clear advantage when the lockdown was implemented [43].

Heritage has not been alone in accelerating digital changes. ‘One major impact of the
lockdown during the COVID-19 pandemic has been to speed up online provision across
the education sector, from teaching five year olds to universities’ [18] (p. 156). The signifi-
cant development of collections digital engagement was not initiated during but before
the pandemic [44]. The physical restrictions, however, became an accelerator for digital
technologies adoption [24,71,142] and opportunities for ‘digitization and transmission of
knowledge’ [30] (p. 1).

Kuzelewska and Tomaszuk discuss the sharp increase in internet users globally from
2008 to 2019, by 2.5 billion people [57]. Using recent information from Statista, we see
that at the start of the pandemic, around 59% of the world population used the internet
and that did not change dramatically during the pandemic, and the increase continued
afterwards, reaching 66.2% (two-thirds of the world population) using the internet by
January 2024 [143].

Through online meetings, websites, and apps, people brought heritage home, changing
habits and perspectives. Interacting online from one’s familiar space creates an openness
in interaction [31]. And full of hope, people marked favourite digitally visited sites to
physically visit when allowed to return [144].

Website pages saw an initial reduction in online visits when physical sites closed,
as people were not looking at opening hours or similar visitor information [145]. Even
then, website visits were usually a few seconds short [146]; the use of collection pages
and databases, however, used for research by academics, students and general public was
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Culture in Quarantine

higher during the pandemic compared to pre-pandemic use [145]. The online retail sales
increased during the lockdowns and now could reach worldwide audiences [44].

During the pandemic, there was a significant increase in provision and use of digital of-
fer [34] and an increase in associated public engagement [46,147]. This extended contactless
access to heritage spans from ticket booking, virtual tours, virtual classes and workshops,
and story times [34] to ‘.. .immersive reality headsets (augmented reality, virtual reality
and mixed reality) and handheld devices equipped with a higher graphical computation,
positional tracking sensors and rendering capability. ..” [142] (p. 204).

The online content included use of previously digitised resources (online collections
and exhibitions, virtual museum tours, 360° tours, publications, performances, games),
digitisation of programming during the lockdown (live and recorded broadcasting of per-
formances and talks), increased social media activity (including use of YouTube and Sound-
Cloud), and lockdown-related activities offering behind the scenes views of collections
and heritage operations, or inviting participatory co-creation of artistic and educational
activities online [42]. The American Alliance of Museums themed four types of digital
experiences during the ‘pandemic crisis: (i) “unique campaigns and series on social media”;
(ii) “engage in real-time with live streams”; (iii) “virtual tours”; and (iv) “virtual and
artificial reality”  [42] (p. 367).

Museum social media presence had a significant increase during the pandemic [44]. A
whole range of hash tags on social media such as #ClosedButOpen were used to maintain
communication [42]. Users on social media engaging with cultural heritage content applied
positive and reassuring terminology [36].

Funding contributed to the transfer of physical performances online, an example being
the project funded by the National Lottery Heritage Fund that enabled St-Martin-in-the-
Fields to keep singers in employment by delivering concerts online [68]. Theatres, music
festivals, operas, and other performative arts released shows through social media and
on Zoom [146]. Images and video were particularly useful content for collections and
educational digital content [46].

Mainstream media have existing accessible and wide audiences. The Museums Asso-
ciation and the BBC demonstrated how this can be used for a successful cultural provision,
through the Culture in Quarantine service that was available across radio, television, and
digital platforms (Figure 7) [148].

Channels ~ Categories v - TV Guide My Programmes

Bringing arts and culture into your home

Get Creative at Home Masterclasses: Clare Twomey (32 mins)

([ Start watching

+ Watchlist

Figure 7. Culture in Quarantine Digital culture provision between the Museums association and the
BBC. Image: https:/ /www.bbc.co.uk/iplayer/episodes/p088hhjd/culture-in-quarantine (accessed
on 26 February 2024).
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A good example of extensive and quality digital presence is provided for Benaki
Museum in Athens, by Boutsiouki and Damou. The Benaki Museum combined online
presence utilising ‘international cultural platforms, such as the Europeana and the Google
Arts’, website digital access to collections and archives, alongside ‘360° virtual tours of all
galleries that are supported by an audio guide in six languages’, and multimedia period
and collections themed productions [42]. Google Arts is also mentioned by Tsichla for its
ability to share cultural contact digitally to worldwide audiences [149].

A good example of a virtual exhibition” is the digital transfer of “Rembrandt and
Amsterdam portraiture, 1590-1670” by the Museo Nacional Thyssen-Bornemisza, Madrid,
Spain, which created a 56% uplift in online visits [38].

In European heritage sites, virtual tours were the most popular online content [41].
However, the provision of 360° virtual tours or similar experiences during the pandemic
was very low, with only 2% of heritage sites in the USA and 3% in the UK offering
such digital experiences [147]. The 360° tours are found at 40% of multi-site museum
organisations and at only 11% of micromuseums [150].

Digital enabled heritage to maintain contact with its users to market itself, to provide
online shopping, and access to online events [151]. Online calls to support heritage sites
financially through donations, online shopping, memberships, and gifts, were present in
most heritage organisations digital content [46]. It also provided wider learning prospects
and more importantly increased ‘the intention to revisit’ [6] (p. 5). Digital was particularly
useful to maintain engagement with schools and with local communities, and preparing
those audiences to return on site once open [43]. In the UK and USA, history and art-related
institutions offered more digital content than science/natural history ones, and libraries
offered the least [46].

Continued digital engagement also enabled heritage organisations to discuss contem-
porary issues [46]. Content around wellbeing and emotional support was highlighted as a
priority by international heritage organisations, yet such provision was very modest and
there is little evidence of digital content serving the specific needs of vulnerable groups.
A good example against this trend is from the Manchester Museum'’s wellbeing ‘Cultural
First Aid Kit’ for hospitals and care centres [46] (p. 352). There are examples of heritage
organisations providing critical thinking discourse through social media and wider digital
content, this mainly related to sites that represent difficult heritage such as the Auschwitz
Memorial, Anne Frank House, and the International Slavery Museum [152].

Government members were understandably keen to show off the vast range of heritage
experiences that can be accessed ‘without ever leaving your living room” [153]. User-
friendly ways to access multi-site digital content is Bloomberg Connects which provides
access to ‘thousands of hours of content from 350+ institutions, for free’ [154] and the Irish
Museums Association webpage® showcases the digital offer of its country by listing links
to a range of Virtual and 3D Tours, 360° Visual Tours, Audio/Video Tours and Podcasts,
Online collections and Exhibitions, Creativity and Learning Resources [155].

But the increase in online content was not easy. The need for increased use of digital
technologies faced limited digital skills and small digital budgets [77]. The urgent increase
in digital services was delivered by staff having to take new responsibilities [46]. Digital
content that utilised existing methods such as hashtag, minimal cost, and few skills, were
utilised the most, whilst resource-heavy methods such as podcasts and live streaming
were used much less. Where there was organisational capability to reallocate resources, it
boosted the increase in online content provision, which in turn increased online visitors [38].
Heritage organisations urgently learned how to utilise social media as spaces of co-creation
with users, and online content such as photos become cultural heritage collections that
reflect the public mood and the types of technology being available [156]. By developing
considerable digital content, many heritage sites from non-English speaking countries
reached worldwide audiences [157]. The lack of skills and budgets was more impactful
in volunteer-run museums as only one in ten offered digital educational content, and
their social media and video content was also significantly lower than museums with
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paid staff [150]. A total of 20% of European heritage sites studied by Naramski and co-
authors did not increase their online presence, due to lack of expertise or capacity [41].
Smaller organisations and festivals did not have the capacity or resources to convert their
programming to an online offer [43].

Digital technology was used to develop digital skills, from induction training [34]
to webinars, podcasts, daily and weekly online briefings that were shared regularly and
extensively by the sector support such as the Association of Leading Visitor Attractions, Mu-
seums Association, Association for Cultural Enterprises, Association of Independent Muse-
ums and The Heritage Alliance [40]. Furthermore, heritage organisations increased use of
technology for conservation monitoring [71] and even explored Al for exhibitions [158].

Digital access was also boosted to share operational knowledge and processes about
managing heritage organisations during the pandemic; the EU presents strong examples of
knowledge banks for COVID-19 and cultural heritage management and research, including
country reports, interview series, online initiatives, financial measure by country, reopening
measures, and a wide range of other resources [159].

Digital Development

Based on the 2020 National Lottery Heritage Fund survey, COVID-19 related restric-
tions created three key priorities for the use of digital technology in the UK museums:
‘(a) marketing, fundraising and communication purposes; followed by (b) content develop-
ment; and (c) community building online” [46] (p. 340).

Social media has been upgraded from a distraction to main stream engagement [23]
and overall digital media has become a necessary public communication method [34].
Haq and co-authors see digital engagement of virtual tours and online interactions as an
extensive multisensory experience, an online tourism sector [75]. An increase in digital
engagement is expected, for a lasting hybrid visitation [77].

There is strong public support for the development of digital technologies for the
cultural heritage sector [19] and Holtorf argues for heritage to be digitally capable and
relevant [108]. User technologies, however, have financial cost considerations and user
limitations; they have high initial and ongoing costs especially due to fast-changing digital
technology, can be difficult to use, of poor or average quality, and isolating rather than
socialising [13,142,147]. Small and rural sites have found access to the technology more
difficult, but as associated costs are reducing, digital technology is becoming more accessible
to utilise [147]. Therefore, the costs, skills required, and benefits of digital plans need to be
integral to the business plans and to be linked to the organisations” overall objectives [19].

Digital infrastructure and skills training are key in the sector’s engagement with the
public and for internal sharing of information [142]. Digitisation of collections is restricted
by limited budget, staff capacity, Intellectual Property Rights restrictions, and unsuitable
equipment. Practical considerations such as the size of the artefacts have an impact, for
example natural history museums in Europe with large artefacts that are difficult to digitize,
have very low (15%) percentage of their collections accessible online [26]. Digital skills
and infrastructure require continued sector support [42,140]. The investment in digital
should build rich content on the strength of collections [38]. The EU allocated €2.4 billion
(2021-2027) for the development of digital skills and infrastructure in the cultural sector and
proposed the development of a common European space online for cultural resources [42].

Operational Usefulness

With the acceleration of digital engagement, digital content is going to be the backbone
of heritage operations [6] and becomes shared value when it is created with or by the
public [160]. Participatory digital interactions contribute to the value of heritage, they
become part of heritage [156]. And content from previously used digital technology such
as audio guides is now available through the visitor’s own mobile devises [142].

The use of Sketchfab and other programmes in 3D artefact provision [46] has seen
an increase in 360° virtual tours that combine a range of content and can be utilised for
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virtual access, education, and conservation purposes [84]. However, in exploring collection
artefacts only 1% of digital content is of 3D objects [46]. The continued digitisation of
collections can help in both the conservation and engagement objectives [161,162].

Online commercial income generation was generally underutilised during the pan-
demic; some of the most innovative uses were the application of collection images on
face masks [46] as mentioned in Section 3.1.6 (Figure 1). The digital income generation
varies per size of the sites; for example digital income generation tools in the UK are used
at 80% of large museums compared to 35% of micromuseums [150]. There is, therefore,
opportunity and further need to monetise digital content [13].

Larger museums generally utilise digital more than small museums, and paid-staff
organisations utilise digital more than volunteer-led organisations [150]. Social media and
website visits have continued to grow post-pandemic, but online educational provision has
decreased [150]. There is, however, a need to protect heritage organisations and users from
deliberate digital misinformation campaigns [57]. And the limitations and potential of Al
need to be acknowledged and further researched [158].

Digital Equality and Social Usefulness

Increased opportunities and barriers of online access due to digital technology fall
within the international human rights to participation [57]. Digital technology can bring
people together against a crisis, but not all people have equal digital access [156] raising
the question whether the introduction of digital access has introduced new barriers to
access [46]. Digital access requires digital literacy, a device to access content, and sufficient
quality internet connection, but there is a disparity in such availability of all three across
the world, creating barriers and a digital divide [42].

‘.. .digital distribution is not the great equaliser or diversifier that much of the
sector was hoping it was and even claiming it to be. Although the number of
cultural engagements increased during the pandemic, the number of engagers
remained stubbornly static. ..

.. .Most significantly, the digital offer inverts the age profile of audiences. Whereas
in-person engagement tends to be dominated by older people, the digital offer
has a much younger (and more ethnically diverse) audience, with a distinct
preference for more interactive, immersive experiences’ (highlighting not in the
original) [43] (p. 68).

Furthermore, the online site visits are not social events but private, isolating, designed
as a single-user experience [146].

Digital engagement, therefore, needs to digitally include excluded audiences [156].
It requires a plurality of media to reach audiences, and to reflect the plurality of art and
audiences [145]. Visual content for example, can be more easily understood by most people,
but needs to be supplemented to be fully inclusive [46]. Likewise, whether virtual, or
visual and auditory, online experiences need to provide an authentic representation of the
heritage it depicts [135].

Clini and Quattrini see digital as the means to democratise access to cultural heritage
and an opportunity to develop collaborative interaction of public and organisations, and
expand digital educational provision [19]. Digital also changes the role of the museum
from an authoritative place to becoming a visitor, now asking to enter people’s homes [26].
This creates a challenge for the website, to become ‘as warm, welcoming, inclusive, and
supportive as the physical site” [18] (p. 164). Online content needs to be of good quality,
assessed through benchmarking, evaluation of decision-making processes, and of the
resources being allocated [42].

‘.. .many museums limit themselves to simply transferring online their collections
and/or disseminating their ordinary on-site activities, leaving little space for
interaction and generally paying little importance to establishing a direct relation
with the public. For a more skilled, informed and exigent audience, seeking for
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captivating and engaging experiences, such kind of online experience does not
represent an attractive option” [26] (p. 3068). Cultural organisations therefore
‘need to transform their narratives from object-centric to people-centric’ [146]

(p-3).

The purpose and quality of content are questioned too. Kist asks whether online
content can trigger critical thinking about ethical issues, and whether it should? Or is it
just for marketing, fun and non-challenging? Is the need to be popular becoming self-
censorship? [152].

Towards a Blended Space

Crooke discusses ‘blended engagement’ of the physical and digital offer as a more
inclusive approach to positively impact wellbeing and build trust on museums as ‘places
of care’ for collective reflection during crisis [58] (p. 13).

Conservation and interpretation of heritage artefacts and sites can be achieved through
digital media, as complementary to physical visits, not instead [147]. Digital engagement
can contribute to reducing the impact of physical visits [62], provide continued communica-
tion [163] and reach younger audiences [151]. By combining physical and digital, museums
can improve their reach and organisational sustainability [42]. For example, short (2-5 min)
videos, as used for digital access to a site during restrictions, can prompt future interest
and visits [164].

A virtual multi-user pilot is the Mondrian 3d museum* [146], which suggests that ‘In
a 3d museum you can stroll around, chat with other visitors, take a guided tour, build your
own exhibition and invite your private audience’ [165]. There is now an opportunity to
create combined physical and digital spaces for socialising ‘. . .to experience a joint, syn-
chronous, social activity without requiring to be co-located in the same physical place’ [146]

(p-2).
3.3.3. Metadata: The Era of Cookies

Use of online users’ metadata provides the ability to learn about visitor demographics
for research and Al applications [19] and to provide online content to targeted audiences [6].
Digital engagement enables to understand visitor patterns such as tracking the users’
position in a heritage site [19]. In this necessary and perceived as positive and dynamic
approach to heritage engagement, cultural heritage is discussed as ‘a product” and the users
as ‘cyber public’ [149] (p. 675). The digital engagement being more accessible but also less
tangible, is likely to be a manufactured individual experience, instead of a physical ‘well-
informed expression of collective and civilizational memory’ [82] (p. 471). Metadata should
be used thoughtfully, to create more user-friendly websites and content [145] alongside a
considerate use of metadata in audience development and to inform the development of
virtual reality and artificial intelligence [42].

3.3.4. Common Spaces: Information Sharing and Networking

The literature consistently highlights the significance of the sector coming together
during the pandemic to share knowledge and support through its networks. It also
highlights how important it is for such unity not to be lost but be harnessed to support
ongoing sustainability and better preparedness for future crises.

The pandemic united the fragmented heritage sector and concerted effort is needed
to maintain this unity [43]. A crisis of such magnitude was beyond what the heritage
sector could be prepared for and was further hampered by unclear decision making and
communications of official guidance. It, therefore, had a significant impact on the sustain-
ability of sites and on the welfare of its people. The sector, however, demonstrated the
significant increase in collaboration and information sharing at national and international
level [40]. The sector ecosystem has demonstrated how interdependent it is and the useful-
ness of networks and sector bodies ‘such as the Historic Environment Forum, the Heritage
Alliance, Historic Houses and Icon” to represent the diversity and requirements of the
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sector [125] (p. 15). In the Historic England survey, participants asked for means of better
information sharing and prevention from duplicating resources [129]. ICON provided
a comprehensive bank of guidance and resources to its members during the pandemic,
including a post-lockdown collections’ care guide for before returning to site, upon return
to site, and collection care essentials [48]. Dealing with the pandemic has been aided by
inter and intra organisational information sharing in heritage, cross-sector and international
sharing and alliances [76]. Sector networks have been important for sharing information
and expertise [67,125], best practice, guidance sharing, and digital skills development [29].
Report and guidance encourage governments to promote cross-sector collaboration [117],
and transnational collaboration is imperative during crises [38]. ‘Data and knowledge
sharing must be encouraged’ [43] (p. 46).

It is an opportunity to continue sharing [35] knowledge and equipment cross borders
as we did during the pandemic and learn to collaborate for all challenges ahead [125]. The
issues of out of date policies [34] call for a resource bank with up-to-date pandemic policies.
Better preparation is needed, through improved resource coordination, and open sharing
of information [34], and simple templates or checklists for shutdown procedures and
associated training will be useful [40]. Compendium is one such an example, it provides a
very useful database with reopening measures for the cultural sector, across a number of
countries in Europe (inc. the UK) [166].

3.3.5. Social Equality and Heritage as Wellbeing Hybrid Spaces

‘Originally described as a ‘social leveller’, it has become clear that the overwhelming
effect of the pandemic has been to exacerbate already existing social and economic inequal-
ities” [12] (p. 1). The pandemic caused inequality through economic, access, and social
factors. Most impacted were the already marginalised and vulnerable, particularly of the
south hemisphere [23], also impacted by inequality in distribution of vaccines around the
world [12]. The economic impact has been highlighted more prominently than the human
loss [75]. The use of digital engagement by heritage organisations increased the barrier
for already disadvantaged communities [31]. And within heritage organisations ‘.. .the
pandemic has aggravated and accelerated existing inequalities and longer-term trends
across the arts and cultural sector” [43]. It also changed perceptions on civil liberties as seen
by the mass public acceptance of public tracking through smart phones for COVID-19 [124].

Chiscano and Darcy [167] discuss the impact of spaces (and access to such spaces) on
disability. They discourse disability as per Chatterjee’s 2008 work on museum practice,
not a disability of the body, but disability of a person due to socioeconomic, political, and
cultural barriers to participation. Such limitation disables people from contributing to the
value creation of cultural heritage, which also means that their voice is not represented in
the interpretation of such cultural heritage. This creates a vicious cycle, the more vulnerable
that people feel and the less represented they are, the less they engage. Chiscano and
Darcy’s COVID-19 recommendation to site managers is to review how socioeconomically
accessible and representative their [physical and digital] sites are.

Considering physical disabilities, particularly for blind and partially sighted people,
‘messages like ‘stay at home’ and “social distancing” are not new’ to them [168] (p. 6). In
that respect, online activities have enhanced the physical access limitations. However,
online content for people with disabilities needs to not only be developed with their
participation [167] but also ‘in a universally accessible format, accommodating users with
and without disabilities” (p. 1), as inclusive additions and integrated content, rather than
segregating disable from able users [169].

Heritage sites can contribute to visitors” wellbeing aspects ‘including capability, social
connections, ontological security, and trust’ [53] (p. 1129). They can link communities with
health and wellbeing agencies, co-create and provide hybrid spaces to the community, and
measure the benefits of wellbeing [58]. Heritage sites can be the reflective and shared space
for communities to recover and grow [58].
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4. Discussion—A New Space, Not a New Normal

Are heritage organisations suffering from long-COVID then? In general, heritage
organisations increasingly have a dual-purpose; of historic environment preservation, and
the expectation of a more self-funded business model. And their role as all-knowing is
being challenged, alongside their inherited patriarchal, elitist, and nationalist attitudes.
Individual organisations have been struggling for decades amidst funding cuts, increasing
conservation costs, and an identity crisis. The sector itself is still a relatively young one,
emerging from its previous incarnation of Cultural Property to a yet un-unified sector,
interchangeably called Culture (relating to values of creativity, learning and personal
cultivation), or Heritage (inherited assets within which the cultural values reside®). The
combined Cultural Heritage term can also be exclusive, as natural heritage, and intangible
heritage do not feel included.

COVID-19 infected such a fledgling and already weary patient; it drained its reserves
and forced it to evaluate its routines and purpose. A total of 95% of museums across the
planet closed during the pandemic, and depending on their governance structures, size, role,
and capacity, they reopened at very different stages and with varied levels of injuries. Their
people had to learn new operational habits, and self-employed heritage professionals were
seriously distressed. COVID-19 exposed the poor provision of succession and professional
development planning within most heritage organisations which are managed by small
teams and are volunteer dependent. Their regular users felt seriously deprived, and new
audiences, including school children, missed out on cultural heritage’s nurturing embrace.
Vast volumes of conservation backlogs of building and collections deteriorated further,
whilst digital engagement came to the rescue but with more financial costs and training
requirements. The case studies show how the more diversified and prepared organisations
were, the better their recovery was, but even the more developed ones fell victims; this time
to different types of malicious, digital viruses. The pre-COVID-19 period was assumed as
normal, but was not healthy. It was dominated by a (purposefully?) divided sector that,
however, learned to communicate better in a more distanced manner. And this revealed its
strength. The sector came together to share knowledge and expertise across its common
objectives, and hence evened out its weaknesses.

Change, therefore, did not result in a new normal but to the need for a new space.
Physical spaces can have conservation, capacity, and access limitations, but are tangible
proof of the stories being told, and central to people coming together. Digital spaces can
complement the physical spaces, with increasingly more sophisticated, and costly media.
Heritage audiences ought to be engaged beyond being financial sources or interesting social
media data being tracked by cookies; the blended spaces need to be spaces of wellbeing for
users, staff, and volunteers, and common networking spaces encouraging trust to share
information and learning from each other.

The case studies emphasise the benefits of diversification; financial and of belonging
in a diverse group of sites. The case studies have presented a complex picture of the impact
of COVID-19 and the unpredictable outcomes for the four heritage sites. On the one hand,
it seems like the London Transport Museum fared best out of the case studies. Despite
having the clearest strategy (especially concerning their portfolio and estates programmes)
and receiving the largest grants, the British Library did not fare as well as the others, in
addition to being unfortunate due to their over-reliance on information technology and
the subsequent data breach. Although the LW Theatres Group Limited did not appear to
receive any grant income, it did surprisingly well during and especially after COVID-19,
with the Theatre Royal Drury Lane coming onstream in 2021, after heavy investment in
refurbishment. Kensington Palace and HRP, which needed significant support via grants
have also done relatively well, although not as well as the London Transport Museum.

The case studies suggest that some measures with regard to new blended spaces that
occurred during the pandemic, were actually in the pipeline well before COVID-19 arrived.
Examples are the Theatre Royal Drury Lane closure for refurbishment in 2019 and the
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British Library estates change portfolio programme (which commenced before COVID-19).
The wider impact of COVID-19 in the case studies was:

o  An acceleration to enhance digital spaces, especially at the British Library (which led
to catastrophic results for the British Library).

o Arace to get grant funding, apart from the Theatre Royal Drury Lane which relied on
debt financing during COVID-19.

o A massive reduction in visitor numbers and hence rapid falls in self-generated income.
Only the London Transport Museum seems to have recovered (and surpassed) its
pre-pandemic position.

4.1. Future Research

Based on the literature and case studies, organisational areas that require further
research have been grouped below in social, digital, financial, and operational themes.
The extensive future research proposed, demonstrates the need for proactive prepared-
ness rather than reactive responses; metaphorically thinking along the lines that ongoing
maintenance is cheaper than major repairs. It also shows that whilst this paper is a good
starting point, much more theoretical and empirical research is needed to inform the topic
of proactive planning for organisational sustainability in heritage.

Social

Aligned with the work by Historic England, how can heritage contribute to wellbeing
and health, and how can these be tangibly measured and valued?

From Walmsley and co-authors [43]: ‘Develop more understanding of all the different
contractual frameworks for artists, creatives and other workers in the CCS and propose a
framework for fair practice that does not lead to precarious employment and income and
ensures an equal and level playing field in comparison to standard workers’.

What has the visitation restrictions” impact been on schools?

What can we learn from the extraordinary change in the soundscape during the
pandemic compared to what we have been accustomed to as normal? How can such
learning be communicated to heritage audiences?

The DCMS announced a series of research through the Boundless creativity Re-
port [170]. How is that research progressing and how can the findings be utilised?

Digital

How much of the digital engagement is still provided, and how does that complement,
or not, the physical engagement provision?

The limitations and potential of Al need to be acknowledged and further researched.

What is the impact on the English language of the global digital content increase by
non-English speaking nations?

Why was the use of 360° virtual tours so low during the pandemic, even in developed

countries? What is due to the cost, technical skills and equipment needed, poor overall
quality, or other factors?

Financial

Have financial reserves in heritage organisations diminished? How much by, do they
have 3, 6, 12 months” worth?

A longitudinal study is needed to map the recovery journey of heritage organisations.

Future research is needed on insurance models against loss of income from disasters
and pandemics.

How can the beneficial to wellbeing outdoor spaces be used strategically to diversify
the visitor and income generating provision of heritage organisations during pandemic
and ‘normal’ times?

The Heritage Alliance proposed tax reforms to support recovery. Have tax reforms
or equivalent measures taken place, if so, what difference have those made? The VAT on
tourism and hospitality services’ report by Seely and Masala provides a starting point [171].
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Operational

Are heritage organisations adding pandemic planning in their general emergency
plans?

How do heritage operations and emergency planning compare in pre- and post-
pandemic years?

How do the funding, resources, and training for digital development provided by the
EU and nations across the world, compare?

What processes and platforms are being used to collate and share heritage management
knowledge about dealing with pandemics?

Natural England stated: ‘As the nation emerges from the current crisis we're [Natural
England] determined to make sure that our green spaces are greener, our natural envi-
ronment is stronger and the public’s connection with it is deeper than ever before. The
Government’s environmental ambition is explicit within the 25 Year Environment Plan, and
Natural England is uniquely placed to develop new ways to recover nature that integrate
the management of the historic and natural environment.” [74]. Is this happening? How is
this being delivered?

As streaming sites, TV, and radio saw high user increase during the pandemic, how can
heritage develop significantly higher volumes of ongoing programming for streaming sites,
TV, and radio, to drive engagement during normal times and reuse during pandemics?

Have the numbers of visitor memberships dropped during the pandemic? Have
memberships recovered/increased since?

The cases have highlighted areas of further research, especially regarding theatres. For
example, it would be interesting to examine how the LW Theatres Group Limited coped
at the theatre site level and what exactly they did to manage the COVID-19 crisis so well.
Likewise, an in-depth study of the London Transport Museum during this period could
also reveal some interesting results and shed more light on how heritage organisations
cope with crises.

5. Conclusions

This paper detailed the wider socioeconomic and cultural impacts of COVID-19 on
the heritage sector. The idea of risk was approached through a more systematic and
comprehensive way that looks beyond the material conservation and extends towards
the sustainability of a heritage organisation, which heavily relies on visitor flow. This
paper shows that the heritage sector was not prepared for dealing with the pandemic. As
risk preparedness revolves mostly around dealing with environmental challenges such as
floods, climate change, or disasters such as fires or even looting, it is essential to rethink of
risk preparedness more broadly taking into account unanticipated and uncertain events,
such as a pandemic and their holistic and systemic impacts.

COVID-19 was a major disruption across all aspects of life, including the economy
and the need to rethink about over-reliance on tourism. It accelerated digital engagement
and had a varied impact on heritage organisations, depending on their size and type of
operations, governance model, and crucially their access to outdoor spaces. It impacted
the teams and users of heritage sites, and the collections and buildings in those sites. It
[relignited an interest for the role of heritage in wellbeing and equitable participation, whilst
heritage still reconciles itself in relation to gender equality, colonialism, and nationalism.
The literature calls for a critical review of the sector include the need to understand the
ethics of COVID-19, and to evaluate the intervention roles of the government and of the
heritage sector support. It is a call for quality physical and digital co-creation of a unifying
heritage. It is a universal call not only to saving lives but also to a ‘life worth living” [113],
to behave sustainably, and imagine a new diversified (operationally and socially) space.

Organisational sustainability, and mitigation strategies against long-COVID type-
crises will benefit from proactively planning a diversification of spaces (blended (physical
and digital), mixed (indoors and outdoors), and community of practice space (work in isola-
tion, or be part of a multi-site and cross-sector networking space). The literature highlights
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the significance of the sector coming together during the pandemic to share knowledge and
provide support through its networks. It also highlights how important it is for such unity
not to be lost but to be harnessed to support ongoing organisational sustainability and
better preparedness for future crises. Unity across the biocultural heritage sector (perhaps
this is a more inclusive term?) is the equivalent to building healthy vaccine stocks.
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Notes

https:/ /www.mdpi.com/journal /heritage/special_issues/covidOnCH (accessed on 31 January 2024).

https:/ /static. museothyssen.org/microsites /exposiciones/2020/vv_audioguia_rembrandt/index_sonido_in.htm?startscene=0&
startactions=lookat(223.97,0.24,100,0,0) (accessed on 26 February 2024).

https:/ /irishmuseums.org/text-pages/irishmuseumsonline-content-and-resources (accessed on 26 February 2024).

4 https://museum3d.eu (accessed 26 February 2024).

5 See relating research at www.avculturalheritage.org (accessed on 28 May 2024).
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Abstract: A study reviewing overheating in historic buildings in the context of extant climate change.
Due to global warming, more research is required when considering summertime thermal comfort in
the UK, which is a more significant topic of conversation due to the heatwave in 2022. With a large
demographic of the UK population residing in dwellings with historic value, this paper aimed to
contribute findings that review their specific traits with respect to overheating. This was achieved
by monitoring and analysing internal (and external environmental data) in three case studies in the
south-east. Upon examination of the literature, many buildings in the UK are consistently subject
to temperatures that exceed overheating. It was found that many properties of historic buildings
lend themselves to summertime cooling such as higher thermal mass, better ventilation (without the
use of mechanical or active systems), and less insulation. This, however, could come at the cost of
winter thermal comfort. In all three case studies, the surveyed buildings passed the CIBRE criteria,
but users still commented on being ‘too hot’. The high recorded RH levels in all properties, coupled
with the inadequate overheating criteria, were deemed the cause. There are new regulations in place
to minimise overheating in new buildings but no support for those that are already existing.

Keywords: historic buildings; climate change; thermal comfort; overheating; risk assessment

1. Introduction

It is widely agreed that urgency is now required in responding to climate change given
the accelerated pace at which our planet is heating up, as outlined in the recent 26th United
Nations Climate Change Conference (COP26) [1]. As a result, the UK government made a
commitment to guarantee that greenhouse gas emissions will be cut by 100% from levels
found in 1990 by the year 2050. This target is legally binding, as per the Climate Change
Act 2008 Order 2019 [2], which stemmed from a recommendation by the Climate Change
Committee (CCC) in 2019 [3]. These radical imperatives have been enacted to arrest climate
change due to the severe associated consequences to human health, the environment, and
global economy;, all of which are already being felt around the UK [4]. According to the
Met Office [5], average temperatures in the UK have increased by 0.5 °C in the last decade
and are a further 1.1 °C warmer than between 1961 and 1990. There is also an increasing
number of extreme weather events, most notably, hotter summers, which, as a result of
global warming, are now 30 times more likely to occur. The previous record temperature
of 38.7 °C (July 2019) was topped in July 2022 when temperatures in excess of 40 °C were
felt for the first time in the UK, as recorded by five weather stations from London to
Lincolnshire, with a level 4 heatwave warning being initiated for the first time [6]. It is
forecast that under a higher emissions scenario, by the end of the century, temperatures
could exceed 40 °C every three years [7]. These extreme changes to our climate are linked
to serious health risks and excess mortality rates. According to the Office for National
Statistics [8], between 17 and 20 July 2022, 1012 excess deaths were recorded and attributed
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to the heatwave (253 excess deaths per day, excluding COVID-19). It is forecast that by
2050, 7040 heat-related deaths in the UK could occur per year [9].

With the average adult in the UK spending 87% of their time indoors [10] (a percentage
that is likely to have increased since the COVID-19 pandemic), the role buildings play in
keeping us cool in an increasingly hotter climate, as well as the associated impact this has on
carbon usage, cannot be understated. With the demand for cooling increasing, mechanical
means of cooling are being most commonly relied upon in the UK (i.e., fans, HVAC). With
new builds accounting for less than 1-2% of the overall building stock each year, most of
the demand for cooling is attributed to those residing in existing buildings [11]. Many of
these existing buildings in the UK would be categorised as ‘historic’, as the UK is home
to some of the oldest building stock in the world, with 4.3 million buildings being built
before 1944 and a further 5.9 million prior to 1919 (20.6%) [12]. Due to the importance
of preserving heritage buildings, adaptations utilised by their modern counterparts are
not always feasible [13]. However, the pressure to ensure dwellings are environmentally
efficient is increasingly important due to the reasons already stated, coupled with the
ever-changing government legislation that could leave historic properties behind the curve.

Much of the existing building stock found in the UK has been designed and adapted
to manage cold weather by retaining heat [14,15]. Furthermore, tensions have been docu-
mented between energy efficiency and historic preservation, leading to extensive research
in conservation-compatible retrofit solutions [16]. Given the sudden change prompted
by climate change, traditional building design and retrofit measures are now potentially
leading to discomfort and health implications for users of heritage buildings amid more
frequent heatwaves and hotter summers, as discussed above. Mitigating these changes
is far from straightforward due to the accompanying legislative limitations and technical
challenges [17].

Understanding thermal comfort and its drivers within the context of historic buildings
is an under-researched topic. There is little existing literature that relates specifically to
overheating in historic buildings. Moreover, the overheating standards are very simplistic
(see Section 1.1.1) and based on historic climatic data and research. This illustrates the
need for a more nuanced methodology to understand factors that influence overheating
in historic buildings. Most of the present studies focus on winter thermal comfort and
retrofitting [18]. The studies that specifically target overheating allude to the fact that
modern building design is the main contributing factor behind the overheating crisis [19].
While this narrative is supported by several research papers [14,20], there is little research
on how overheating impacts historic fabrics and their users. Aiming to bridge this gap, this
study is an initial exploration to achieve a better understanding of the following:

1. how historic buildings” unique properties impact the likelihood of overheating.

2. the historic building’s ability to regulate a consistent internal temperature and relative
humidity when compared to recorded external conditions.

3. how the occupants/users of historic buildings react and behave in accordance with
fluctuating temperatures and relative humidity.

Prior to investigating various cooling methods, it is important to understand the
unique properties of historic or traditional buildings that can impact overheating, as
well as their ability to accommodate changes. The research has shown that developing an
overheating profile for each building should be unique, as there is a large list of contributing
factors [21,22]. To this end, we developed an overheating risk assessment for historic
buildings based on the literature review. We implement this risk assessment in three historic
properties in the UK. We also monitored the properties to evaluate their performance and
interviewed the residents/users to assess their comfort levels. Overheating not only
concerns users’ thermal comfort but also their health and well-being [23,24]. It also could
affect the usability of the building. The primary risk that we explored in this paper concerns
indoor environmental quality. Other risks associated with overheating in historic buildings
include risks to the building fabric and objects. While this is an important area to be



Heritage 2024, 7

4831

investigated, the impact of overheating on heritage buildings and artefacts is beyond the
scope of this paper.

The paper is structured in six consecutive parts. Section 2 describes the methodology
adopted for this research. Section 4 describes the results. Section 5 discusses the implications
of this research. The paper concludes with possibilities for future work.

1.1. Key Concepts
1.1.1. Overheating and Thermal Comfort

We acknowledge that there is no robust and universally accepted definition of over-
heating [25]. It is largely a subjective term, lacking a formal definition, although it can be
loosely described as when an individual experiences discomfort as a result of an increase in
internal temperature [26]. In this research, we adopt the Chartered Institution of Building
Services Engineers (CIBSE) criteria [27]. Based on these criteria, for residential buildings,
the indoor temperature should not exceed 26 °C for bedrooms for 1% of the annual occu-
pied hours. For living rooms, it should not exceed 28 °C for 1% of the annual occupied
hours. For schools and office buildings, the indoor temperature should not exceed 28 °C for
1% of the annual occupied hours. While managing indoor microclimate risk in museums
is out of scope for this research, the authors refer readers to the book ‘Environmental
management: guidelines for museums and galleries’ [28]. High temperatures can induce
‘heat stress’, which can prove fatal (when the human core temperature exceeds 37 °C). The
American Society of Heating and Air-Conditioning Engineers [29] states that an indoor
temperature of above 35 °C is the heat stress ‘danger line’, with the danger line temperature
decreasing by as much as several degrees in higher humidity levels. The authors note that
this guidance is not yet specified in building regulations or health and safety guidelines
in the UK. Increased humidity affects human health as it is directly related to thermal
comfort, as it increases the difficulty the body experiences when removing heat via sweat
evaporation [30].

1.1.2. Defining Historic Buildings

Historic buildings are defined by a building’s age, special features, or designation
in planning regulations. This research adopts the definition by English Heritage, which
defines historic or traditionally constructed buildings as “nearly all buildings constructed
prior to 1919, as well as a significant proportion of those built before 1945” [31].

2. Materials and Methods
A methodology has been devised that includes three different methods, including

1. developing overheating risk assessment that relates to historic buildings using a
literature review

case study selection to test and validate risk assessment

risk assessment of the case studies based on the model developed

collection of environmental data (temperature and humidity) for case studies
semi-structured interviews with those who occupy the properties

validation of risk assessment using interview data and environmental data

SARNANE RN

A combination of qualitative and quantitative methods was chosen to address the
issues holistically. Combining these methods is expected to neutralise any limitations of
either in use alone and also build on both their strengths [32,33].

The details of the three methods are provided in Sections 2.1-2.3.

A total of three historic buildings were assessed for their ability to remain cool in the
summer months. The case studies were selected to test and evaluate the methodology
to assess overheating and its impact on buildings users. The selected case studies are
located in the south-east of the UK as this area will be disproportionately impacted by
global warming. In fact, during the 2022 heatwave, southern areas achieved significantly
higher temperatures, with London being the worst affected, as mapped by scientists at the
National Centre for Earth Observation [34].
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One of the three properties is located in a rural area outside of London, and the other
two were in central London (zones 1-2, highly urbanised environment). The spread of
locations offers further scope for understanding any variables exhibited between the two
environments and how this, in turn, impacts overheating. Both areas are home to a large
historic building stock, as evidenced by the data from the Office for National Statistics [35].
The details of the case studies are provided in Section 3. Table 1 provides an overview of
the data collected.

Table 1. Data Collected.

Case Study 1 Case Study 2 Case Study 3
Location Marden, Kent Islington, London The House Mill London
Environmental Data 56 days (28 June 2023- 56 days (28 June 2023- 415 days (1 June 2022—
Collection Period 24 August 2023) 24 August 2023) 21 July 2023)
Number of internal data loggers 2 2 1*
Location of internal data loggers Living room and bedroom Living room and bedroom First ﬂqor, Clo.se to
south-facing window
Number of external data loggers 1 1 1
Interviews one resident one resident one user

Risk Assessment

conducted during July 2023 conducted during July 2023 conducted during July 2023

* A data logger was also located on the ground floor, but the data were corrupted so could not be used for the
purposes of this study.

2.1. Risk Assessment

There are a wide variety of factors that contribute to overheating in buildings, such as
solar gains transferred through fabric, solar gains transferred through openings/windows,
external air temperature, and internal heat gains [22,36]. All these considerations are rele-
vant to historic buildings, however, the areas are broken down within the risk assessment
model we developed. The overheating risk assessment models available are not applicable
to historic buildings. To this end, the authors developed a risk assessment to be tailored for
use in historic buildings, incorporating the findings from the literature review. This will act
as a means of cross-referencing the data recorded through the loggers and interviews.

The risk assessment we developed builds upon the Good Homes Alliance tool [37],
which is designed to be a ‘first filter” risk assessment and assists with establishing a risk
category (low, medium, and high) for the likelihood of a dwelling overheating in the UK.
The guidance encourages a reduced reliance on mechanical means of cooling, but much of
the advice on means of mitigating overheating involves deeper retrofit strategies that do not
apply to historic buildings. The Good Home Alliance assessment contains questions that
fall into the following categories: regional and local context, site characteristics, occupancy
characteristics, key characteristics of the building, solar heat gains and shading, infiltration,
ventilation and effectiveness of openings, and energy efficiency characteristics. We followed
the same structure of the assessment. We included the same scoring system as it has
undergone revisions over the years with the help of case studies [38]. We added factors
specific to historic buildings under site characteristics and key characteristics of the building.
In key characteristics of the building specifically, we added three factors likely to increase
overheating risks, including the floor area of occupied rooms, the condition of the property,
and the listed status. We also added a factor likely to mitigate overheating risks, i.e.,
building construction. In site characteristics, we have added orientation as a factor likely to
increase overheating risk. We have expanded the scope of risk assessment tools to include
historic public buildings to be able to assess a wider variety of buildings. In this, we have
added the number of occupants for public buildings. Furthermore, we have simplified
the assessment for non-experts to use easily. In this, we have simplified regional and local
context to only refer to the location of the building, i.e., urban or rural context. In this
research, we focus on naturally ventilated buildings as they form a large majority of UK’s
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historic buildings, and therefore, we have removed any references to mechanical ventilation
from the assessment.

The risk assessment we developed comprises 23 questions and is tailored for assessing
historic buildings. Each question has guidance notes to assist the person carrying out the
review of the key considerations when scoring, as there are several scoring options for each
question. Factors that are likely to increase overheating risk are numbers equal to or higher
than zero. In this, the higher the score, the more risk. Factors that are likely to mitigate
overheating are numbers less than zero. In this, the lower the score, the lower the risk, which
will reduce the total score. When all the scores are entered into the spreadsheet, a total score
is calculated, which is categorised into one of the three risk groups; high risk > 32, medium
risk 22-31, low risk < 21. The score categories have been calculated through averages
of previously worked case studies in a wide variety of dwellings. It is the intention that
this will provide the authors with the factors that are most likely to increase the risk of
overheating. The list of considerations in the developed assessment is as follows:

Regional and local context. The location of historic buildings is an important factor in
assessing the risk of overheating. Areas located in highly urban districts such as central
London are dominated by hard surfaces. These surfaces increase the average air tempera-
ture as they absorb heat during the day and release it at night [37]. Table 2 illustrates the
risk assessment for regional and local context. The buildings located in towns or cities, due
to the “urban heat island effect’, where heat is stored in pavements, roads, and buildings, is
further compounded by a lack of trees when compared with the countryside [39,40]. The
presence of green spaces and large water bodies in the context can help mitigate the effects
of overheating [41].

Table 2. Regional and local context.

Explanation Options Score
Heat urban island effect
Where is the building situated? increases the likelihood Central/high heat risk London 6
of overheating
Towns Cities 4
Suburban areas 2
Rural Areas 0
Is there significant blue/green . Yes: As guldallce, score 2 mlt.lgatlor} pgmts
. . How close is the property to for at least 50% of surroundings within a
infrastructure in the —2

surrounding area?

green spaces/large water bodies? 100 m radius to be blue/green or a site in a
coastal area.

Occupancy characteristics Overheating risks are also dependent on the length of
occupancy [42]. The more time spent indoors, the warmer the internal environment is likely
to be. On the other hand, under-occupied properties pose less risk of overheating. In public
buildings, the higher the number of users per day, the warmer the internal environment
is likely to be [43]. How the occupants use the buildings could also add to overheating
risks [44]; however, we have not considered it in our initial exploration. Table 3 illustrates
the risk assessment in relation to occupancy characteristics.

Site characteristics. The characteristics of a site can influence the overheating risks. In
this, we consider the orientation of the property and the opening of windows. South-facing
buildings receive the most amount of solar gains. Therefore, these buildings are most likely
to be subjected to overheating. The surroundings of a historic property also dictate whether
the windows can be opened without any risks such as pollution, noise, and security [45]. If
such risks exist, the property may be more at risk of overheating due to lack of ventilation.
The overheating risks can be mitigated if there are tall trees or buildings that can shade the
solar-exposed areas [46]. Moreover, pale or blue/green surroundings can further reduce
overheating risks. Please see Table 4.
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Table 3. Occupancy characteristics.
Explanation Options Score
Long occupancy hours: score 3 per adult at
Leneth of occupanc The more time spent, the warmer home most of the day (excluding the first
& ccupancy the internal environment is likely adult), e.g., score 0 for 1 adult with long 3X
(dwelling) .
to be occupancy hours, 3 for 2 adults with long
occupancy hours, etc.
High occupancy density, i.e., more than
2 people per bedroom: count the total number
of bedrooms (including the main room in a 3X
studio), multiply by 2, and score 3 per
occupant over that “2-per-bedroom total”
The higher the number of users, the
Number of of occupants . . .
. g warmer the internal environment is More than 100 people 4X
(public buildings) .
likely to be
Between 50-100 people 2X
less than 50 people 0X
“Under occupancy” is taken here as Low occupancy density: count the total
less than 1 person per bedroom, number of bedrooms (including the main room
Are the homes : .
under-occupied or likel based on the total number of in a studio), and score 2 per occupant under —2x
P y occupants and bedrooms—whether  that total number of bedrooms. e.g., score 0 for
to be? . .
or not occupants share a bedroom, 2 occupants in a 2-bed flat; 2 for 1 occupant in a
bedrooms are used as offices etc. 2-bed flat; 4 for 2 occupants in a 4-bed
Table 4. Site characteristics.
Explanation Options Score
Buildings that are south facing
Orientation (W.lth the maj Oljlty of facing South-facing 4
windows) receive the most
amount of solar gains
Other 0
Can windows be opened without
risk? Risks could include acoustic
Window Opening risks, poor air quality, e.g., near Day tlme—cons.lderable restrictions on 16
factory, car park, or very busy opening windows
road; security risks; adjacent to
heat rejection plant
Day time—some restrictions on 8
opening windows
Day time—few restrictions on 4
opening windows windows
Night time—considerable restrictions on 16
opening windows windows
Night time—considerable restrictions on 16
opening windows windows
Night time—some restrictions on 8
opening windows
Night time—few restrictions on 4
opening windows
Are 1mme.>d1ate.su.r roundlpg All surfaces within 10 m of L
surfaces in majority pale in Yes, the large majority of surfaces -2
the property
colour, or blue/green?
Yes, approximately half of the surfaces -1
No 0
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Table 4. Cont.
Explanation Options Score
Are there existing tall trees or
buildings that shade Yes, to all or a majority of solar-exposed areas -2

solar-exposed glazed areas?

Yes, but only to some of the solar-exposed
areas (only score this when considering
individual dwellings: do not score for a
whole apartment block if some apartments -1
are shaded but not others, except if scoring
specifically these shaded apartments rather
than the whole block)

Key characteristics of the building. Table 5 illustrates the risk assessment in relation
to key characteristics of the building. Identifying a building’s age is key to the process
of identifying its innate characteristics and, in turn, the efficiency of its fabric. Despite
the challenging nature of identifying a building’s age, it is made possible by recognising
the major changes to techniques that were used in constructing them. Pre-1919 dwellings
range from mass-built solid-wall stock to exemplary individual buildings. In the UK,
traditional buildings typically comprise solid load-bearing masonry walls, with pitched
rooves and timber framed windows [13]. This building envelope is characterised by
its high thermal mass, due to the materials” dense and heavy nature. A building that
obtains a high thermal mass (or ‘thermal inertia’) is associated with being efficient at
absorbing external thermal gains while not exhibiting considerable changes to ambient
temperature, remaining thermally stable. Heavy materials such as brick or masonry act
as a buffer by absorbing energy, which is, in turn, released slowly, hence, why churches
are often cool in the summer [47]. Exposed thermal mass refers to thermal mass without
appropriate ventilation that gradually releases the heat in occupied rooms and contributes
to overheating. High exposed thermal mass can contribute to mitigating overheating when
it is combined with night ventilation. A lack of safety and noise have been identified as
the main barriers to ventilation. We also acknowledge that occupants” awareness of the
importance of night ventilation is a key factor in mitigation.

While we considered high thermal mass in combination with night ventilation a
mitigation point, we must acknowledge that with the increased likelihood of ‘tropical
nights’ in the UK, a high thermal mass can be an issue. When the temperature is high
throughout the night (rather than historically cool) and materials with a high thermal
mass radiate heat rather than absorbing it, the indoor environment is more likely to be
impacted [48]. This is further exacerbated for buildings located in towns or cities due to
the “urban heat island effect’, where heat is stored in pavements, roads, and buildings and
further compounded by a lack of trees when compared with the countryside [39].

A literature review of investigations into the overheating of homes carried out by
Departments for Communities and Local Government [49] summarised that the scale of
the problem for existing buildings was considerable (as highlighted by several monitoring
studies). The studies informed that the areas that were most at risk from large variations in
internal temperatures during heatwaves were top floor flats, end terraces, and purpose-built
dwellings, with bedrooms being the greatest cause for concern [50,51].

Older buildings that have been left in a state of disrepair can face severe overheating as
negative solar gains are absorbed though any openings. which are then, in turn, transferred
into the living spaces.

Historic buildings are also protected by law through forms of designation. When
applying these restrictions to changes that could be made to historic buildings to better
cope with overheating, there is currently a fragmented approach to the approval of retrofit
schemes. This is largely down to the associated variety in size, operation mode, and local
cultures of the NGO’s advising on the designations, as well as the local authorities. This,
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in turn, leads to the guidance and advice that is provided not always being consistent
or compatible [52]. There are several studies that highlight these inconsistencies (See for
example, [53-55]).

Table 5. Key characteristics of the buildings.

Explanation Options Score
Are the buildings a Flats and bungal.ows pften combine 'rlsk factors
higher-risk typology? such as dwelling size and heat gains from Flats 6
& ' surrounding areas or the roof

Bungalows 4

Mid-terrace, end terrace 1

Detached /semi-detached 0

What is the aspect of Dual aspect buildings make effective ventilation Sinele aspect 6

the building? easier and more likely. gle aspec

Corner aspect or dual aspect
with convoluted air path

Dual aspect 0
Floor Area of occupied rooms Smaller surface to floor area ('SA /FA) increases small 3
overheating risk

medium 2

large 1

Condition of the property Buildings that are poorly rr}amtamed have an Poorly maintained 6

increased risk

Adequately maintained 3

Well maintained 0

Listed status Buildings that are listed are less likely to be able Listed 4

to accommodate changes
unlisted 0
Medium and heavyweight construction
Do buildings have high exposed materials can be effective in reducing
thermal mass and a means for ~ overheating risks in combination with night-time Yes 5
secure and quiet ventilation. Relying on night-time ventilation
night ventilation? must take account of occupants” awareness
and security

No 0

Building Construction Correlation between con.struction types Solid masonry -2
and overheating

Cavity wall -1

Timber frame 0

Well-insulated buildings are increasingly likely to experience overheating [25]. The
same can be said for windows that have secondary glazing units installed [26]. When
considering overheating in historic buildings, there are three main considerations, forming
a ‘trilema’: energy performance, practical usability, and heritage preservation.

The ‘heritage preservation’ is a uniquely specific factor of the overheating trilemma
that applies to the UK. There are two key areas where legislation is directly involved when
carrying out any adaptations to an historic building, building regulations and planning con-
sent or approval [56]. The approved documents that specifically apply to historic buildings
are Part L-Conservation of Fuel and Power and Part F-Ventilation. Part L aims to achieve
the conservation of fuel and power by regulating the efficiencies of mechanical systems
(i.e., cooling and heating), as well as by enforcing fabric performance standards [56]. Part F
is intrinsically linked to Part L, with both needing to be viewed together when enacting
any change on a building. As alluded previously, the difference in imposed standards is far
more relaxed when reviewing the existing buildings. Many of the considerations found
within the approved documents are generic, so expecting the same standards for both new
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and old buildings is unrealistic due to the extent of the differences in their make-up and
the way they perform [57]. Overheating is directly addressed in building regulations part
O [58] but only applies to newly constructed domestic buildings.

Capuano et al. [59] make the case that most conventional methods of passive cool-
ing have design implications (or utilise unsustainable methods), which, in turn, conflict
with the heritage preservation philosophy. These methods range from; new windows
(reduce glazing areas and g-value, modern draft strips, solar control films), external shad-
ing (awnings, shutters, and canopies), urban redesign (increasing green spaces, shade
landscaping), altering roof form and introducing vents, solar reflective paint, and external
insulation. However, there are methods that can be incorporated by historic buildings
without legislative restriction for the most part; cross ventilation (strategic window open-
ing across aspects), internal insulation (pipes, roof spaces, with particular materials as to
not exacerbate the issue), modify interior design (lighter, less thick materials), and solar
window films [60-62].

Solar heat gains and shading. Considering solar heat gains from glazing exposed
to solar radiation is necessary for risk assessment as it increases the likelihood of over-
heating [63]. The more glazing exposed, the higher the likelihood of overheating [37]. In
this, there are five categories to consider, depending on the proportion of exposed glazing.
We acknowledge that in historic buildings in the UK, the proportion of higher glazing,
i.e., more than 50%, is a highly unlikely scenario. However, this factor is relevant for historic
buildings with highly glazed features such as conservatories. While we acknowledge that
the type of glazing can also impact overheating risk [63], for our initial exploration, we
used only the ratio of glazing to surface criteria. Refer to Table 6.

Table 6. Solar heat gains and shading.

Explanation Options Score

What is the
solar-exposed glazing
ratio for the buildings?

The more glazing that is

exposed increases

the likelihood Solar exposed glazing-to-facade > 65%. 20
of overheating.
Solar exposed glazing-to-facade > 50%. 12
Solar exposed glazing-to-facade > 35%. 8
Solar exposed glazing-to-facade < 35%. 4

Highly glazed feature, e.g., conservatory, enclosed glazed balcony 14

Infiltration, ventilation, and effectiveness of openings. Internal air tightness leads
to an increased risk of overheating. High energy standard retrofitted buildings, as well as
internally heavyweight structures, have an increased likelihood of severe overheating [25],
with buildings in the south of the UK facing the largest risk.A very leaky building is less
likely to be at risk of overheating. On the other hand, airtight buildings are more likely
to be overheated. Internal airtightness can be mitigated by effective ventilation. Cross
ventilation is an effective means of cooling a building. In this, we consider the positioning
of windows in historic buildings. Single aspect refers to openable windows on one wall.
Dual aspect refers to buildings with openable windows on two or more walls, whereas
corner aspect means two sides that are exterior walls. As airtightness regulations refer
to new buildings only, in historic buildings, more of a qualitative approach is adopted
due to the unique characteristics and different typologies of heritage buildings. In energy
efficiency research, airtightness is assessed through hydrothermal simulations and blower
door tests. For these risk assessment tools, the level of airtightness is following the criteria:
presence or not of window and door draughtproofing, wall insulation, loft insulation, and
floor insulation. The main sources of the air leakage points [64,65] that can be detected in
historic buildings are
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e  Fenestration, in the wall joints and the joints in the frame, especially in mobile parts.

*  Apertures across the envelope to let ducts or conduits go inside (fresh water, waste
water, gas, and/or ventilation)

*  Electrical devices (switchboards, plugs, switches, lighting)

e  Large cracks caused by ground settlement or cavities in wooden structure.

*  Baseboards and in tongue and groove joints of the floor boards.

Refer to Table 7.

Table 7. Infiltration, ventilation, and effectiveness of openings.

Explanation Options Score
As per the Historic England (2021) Very leaky building, e.g., at least
Air tightness study, air tightness increases 3 “high leak features” If test available: 0
likelihood of overheating >12 m3/m?/h at 50 Pa
Average or very airtight building but
with suitable background 1

ventilation provision.

Average airtightness, WITHOUT
suitable background 1
ventilation provision.

Very airtight building, WITHOUT
suitable background 1
ventilation provision.

Do windows and openings support ~ Cross ventilation is an effective means
effective ventilation?

of cooling a building Single aspect —4
Corner aspect =5
Dual aspect —6

Energy efficiency. Certain measures that are put in place to increase the performance
or efficiency of a building could increase the likelihood of overheating risk [66]. In this,
we consider the heating systems, roof and loft insulation, and type of window glazing as
factors that could increase risks of overheating. The heating systems are divided into two
types: (1) communal/district heating and (2) individual heating and hot water systems.
For evaluating risks due to heating systems in communal heating, if there is not much
information available on the scheme, we suggest taking scoring route 1. Scoring route 2
should be taken if information is available on the scheme. Roof coverings can aid in heat
gains. Properties with no or minimal insulation are more likely to be at risk. Lastly, the
type of windows should be considered when evaluating risks. Buildings with single-glazed
windows are least at risk. We consider the ground-floor insulation as a mitigating factor.
Un-insulated suspended floors mitigate the risks to a great extent. Please refer to Table 8.

2.2. Environmental Data

Environmental monitoring is a reliable way to assess historic building performance
in a changing climate. In order to have a quantifiable measure of the internal gains of
a property, capturing temperature and relative humidity (RH) data in each of the three
properties was a necessity. Of the three properties, the authors set up two data loggers
in two of the buildings, with the other property having already been capturing the data
prior to this study being conducted. Table 1 illustrates the data collection period. Tinytag
Ultra 2 Temperature Loggers (TGU-4017) were utilised, as they are most suited to monitor
internal environments where there is little moisture. The loggers recorded temperature and
RH every hour, 24 h a day. The loggers were placed in two different locations due to the
differing overheating thresholds, as per the CIBRE criteria. External environmental data
were also collected in the three different locations 24 h a day for the same time periods that
the internal loggers were recording.
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Table 8. Energy efficiency.

Explanation

Options

Score

Does the heating system
create a risk of high
internal heat gains?

Community /district heating can
create a risk due to hot pipework
operating during the summer,
especially if it runs across internal
areas (e.g., corridors), leading to
heat gains and higher
temperatures in these areas and
ultimately into adjacent dwellings.
Individual heating systems can
create a risk too

Communal/district heating: Scoring route 1: not
much information on the scheme/early design
stage: Score 7 for scheme details unknown or
unlikely to be best practice OR Score 2 for best
practice, e.g., following CIBSE CP1 2020 “Best
Practice”, or ambient loop, and no store in
apartments. Scoring route 2: information on the
scheme is available: Score 2 if long corridors
with no or limited ventilation, Score 1 if
corridors with effective ventilation to limit
overheating, Score 0 if corridors with running
pipework are very short or there are no internal
corridors, or the communal heating scheme is at
low temperature distribution PLUS Score 3 if
poorly insulated store inside the dwelling, 1 if
well insulated store inside the dwelling, and 0 if
no store inside the dwelling PLUS Score 1 if
poorly insulated distribution.
Individual heating and hot water systems: Score
3 for poorly insulated store, 1 for well insulated
store, and 0 for no store PLUS Score 1 for poorly
insulated/long distribution, 0 for
insulated/ efficient

Upto?7

Uptob

Roof and loft insulation

Significant heat gains can be
generated from roof coverings

Houses, bungalows, top floor flats: No or
minimal (<50 mm) insulation: 2 points
Houses, bungalows, top floor flats: Some
insulation (>100 mm): 1 point PLUS 1 point if
roof covering likely to get hot
Houses, bungalows, top floor flats: New build
levels of insulation e.g., new loft roof, exemplar
retrofit. All flats except top floor flats

2o0r3

lor2

Windows

Window U-Value

Single glazed
Existing double glazed or single + secondary
Similar to new build standards

N O©

Ground floor insulation

Ground temperature is relatively
constant throughout the year, and
this can provide beneficial cooling
in the summer, particularly in the

case of suspended floors.

Houses, bungalows, ground floor flats:
Un-insulated suspended floor, ventilated

Un-insulated slab, or minimal insulation
Insulated slab, or insulated suspended floor.
All upper floor flats.

The readings were also analysed by working them into the overheating criteria to
record whether the buildings were subject to overheating, as per the CIBRE metrics. Where
applicable, heatwave and winter data were also reviewed to provide a comparison.

2.3. Interviews

An occupier of each property was interviewed to assess their experience in the property,
as well as a discussion regarding other variables that lend themselves to overheating. In
other words, the interviews were used to inform the risk assessment, particularly the
section on occupancy characteristics. There was a total of 19 questions, which attempted to
obtain information that cannot be captured through the data loggers or risk assessment
methods. Interviews were also used to validate the results of the risk assessment model
according to the thermal comfort perceptions. The topics of conversation were as follows:
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Occupant characteristics /patterns

Defining unique relationship with overheating

Satisfaction with the environmental performance of the building and its impacts
Understanding areas and features of the building that impact overheating risk
User behaviour in hot weather when occupying the building

Ability to make alterations/adaptations to improve cooling capacity

Awareness of support/incentives to improve building performance/efficiency

NGk LN

All three interviews took place face-to-face at the property in question, along with
the risk assessment taking place immediately before or after the interview. Once they
were completed, the authors analysed any similarities in the answers given across the
various properties.

3. Case Studies

Three case studies were selected to test and evaluate the methodology to assess
overheating in historic buildings. The details of the case studies are provided in Table 2.
The case studies are selected for their different attributes. They include residential and
public historic buildings in rural and urban contexts. The buildings were constructed in
different periods and employed different construction techniques and materials, as evident
from Table 2. Two out of three cases are listed buildings.

3.1. Marden, Kent

The first property selected is a semi-detached 3-story Farmhouse located in Marden,
Kent. The district authority is Maidstone, located within the Collier Street Parish. Marden
is a highly rural area, with this property being situated in a farm, ten minutes away from
the village, so there are many trees and large bodies of water near the house. This dwelling
was originally constructed in 1662, with the western section being constructed later to
extend the property There are several grade II listed buildings within the immediate area,
although this building does not obtain listed status. This is a 6-bedroom family home that is
only regularly occupied by two individuals. The first data logger was set up in the ground
floor sitting room, and the second in bedroom 2 on the second floor Both rooms that the
loggers were placed in are lightly used, with the windows closed for the vast majority of

the duration of this study (Table 9).

Table 9. Case studies.

Case Study 1

Case Study 2

Case Study 3

Location Marden, Kent Islington, London Bromley-By-Bow, London
Tvpe Semi-detached 3 story Farmhouse, Mid-terrace, Georgian Maisonette, Tidal mill
yP 6 Bedroom 2-bedrooms
Context Highly rural area Highly developed area Highly develope.d area, situated on the
River Lea
Built in 1662, subsequent retrofits 1828-1829 1776
Listed status Un-listed Grade II listed, conservation area Grade I listed

Solid masonry wall, London stock bricks

Solid masonry wall, timber-boarded rear

Construction Timber framed, weatherboarded with stucco bands elevation, stock brick front elevation
Windows Double glazed, hinged Double glazed sash Single glazed sash
Orientation Corner aspect North-facing South-facing
Aspect South-facing Dual aspect Dual aspect
Usage Residential Residential Industrial
Lightly occupied by two young Open to the public on Sundays where
Occupants Regularly occupied by two individuals professionals who both work away tours take place over the course of
from home five hours
EPC D C N/A
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3.2. Islington, London

The second property is a grade II listed Georgian Maisonette situated within a conser-
vation area in the London Borough of Islington. The flat is located on the second and third
floors of a terraced house, built circa 1828-1829 by William Chadwell Mylne, Surveyor
for the New River Estate. Islington is a highly developed area in central London (zone 1),
so this property is likely to be significantly affected by the urban heat island effect. The
envelope consists of yellow stock brick set in Flemish bond with a banded stucco ground
floor and stucco dressings The windows are double glazed timber sashes, with the down-
stairs windows being very large, spanning most of the height of the room (3 m). The roof
is dual-pitched with turnit slates with an asphalt gully running through the center. The
property is lightly occupied by two young professionals who both work away from home.
The flat is dual aspect, and there is little risk to opening windows as the flat is situated on
the upper floors. As with the first property, the loggers were placed on a high shelf in the
downstairs living room and second-floor master bedroom by a north-facing window.

3.3. House Mill, Bromley-by-Bow, London

The third property being studied is House Mill in Bromley-By-Bow, London. It is
also known as Tide Mill. It is a grade I listed building located in the borough of Newham,
constructed in 1776 The building is only open to the public on Sundays, when tours take
place over the course of five hours. Bromley-By-Bow is a highly urbanised area and
surrounded by River Lea, from the Thames. Internally, much of the exposed timber is
painted with a white lime wash, which was intended to reduce internal temperatures. This
was carried out so as to limit the chance of fires breaking out. There are many open cavities
in the walls and floor A data logger was placed on a beam by a south-facing window on
the first floor (the grinding floor). A data logger was also located on the ground floor, but
the data were corrupted so could not be used for this study.

4. Results

In this section, we present the results of the overheating risk assessment of three case
studies, results of the environmental data monitoring, and interviews.

4.1. Risk Assessment

Table 10 illustrates the results of the risk assessment. House Mill was found to be
least at risk, while the properties in Marden and Islington were found to be at medium
risk. Regional and local context seemed to be one of the most important factors in the
risk assessment. Comparatively, the property in Islington scored the highest in the risk
assessment model among the three properties. This is not surprising as the property is in
central London and exposed to the “urban heat island effect’. However, in this, we also see
the importance of mitigation measures. Without any mitigation points, the risks due to
context are higher in Islington, whereas the presence of mitigation factors in House Mill
lowers the risk, as it is also exposed to the ‘urban heat island effect’.

Site characteristics such as the ability to open windows and site orientation can
also influence overheating risks significantly. South-facing House Mill with restrictions
on opening windows during the day as well as night led the property to score higher
in risk assessment compared to other case studies. In terms of mitigation, we see that
Marden scored higher than the other case studies because of the presence of trees that
limit direct solar exposure and the presence of pale/blue-green colours in the immediate
surrounding surfaces.

Occupancy characteristics that could add to overheating risks are dependent on how
the occupants use the buildings [44]. In our study, the occupants seem to be working
actively on mitigating overheating risks with their behaviour. While the occupancy density
was low in all three cases, this may not be true for other cases, particularly in London where
the housing crisis is a documented problem.
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Table 10. Risk Assessment.
Factors Increase Points Mitigation Points Total
Marden, Kent
Regional and local context 0 2 -2
Site characteristics 12 4 8
Occupancy characteristics 3 6 -3
Key characteristics of the dwelling 9 4 5
Solar heat gains and shading 4 - 4
Infiltration, ventilation, and 2 _9
effectiveness of openings
Energy efficiency 13 1 12
Total 22 (medium risk)
Islington, London
Regional and local context 6 0 6
Site characteristics 8 1 7
Occupancy characteristics 0 4 —4
Key characteristics of the dwelling 15 4 11
Solar heat gains and shading 4 - 4
Infiltration, ventilation, and
. . 1 6 -5
effectiveness of openings
Energy efficiency 7 0 7
Total 26 (medium risk)
House Mill, London
Regional and local context 6 2 4
Site characteristics 20 2 18
Occupancy characteristics 0 8 -8
Key characteristics of the dwelling 11 2 9
Solar heat gains and shading 4 - 4
Infiltration, ventilation, and
. . 0 6 —6
effectiveness of openings
Energy efficiency 2 2 0
Total 21 (low risk)

Key characteristics of the dwelling also contribute significantly to the overheating risks.
The fact that Islington is a list-property (thereby, limiting active adaptation possibilities)
and a flat adds significantly to the increase points in this property. All the case studies are
constructed in solid wall masonry, thereby mitigating the overheating risk to some extent.

Solar heat gains and shading were the same for all three study cases as a contributing
factor. The absence of shading in the historic environment in the UK is already mentioned
in the introduction as one factor for overheating in historic buildings.

Infiltration, ventilation, and effectiveness of openings can also influence the overheat-
ing risk of a historic building. Low airtightness in House Mill seems to be contributing to
low risk in overheating. In Islington, the effectiveness of window openings is an important
mitigation factor. Interestingly, in House Mill, even if there is a restriction on opening the
windows, the building is very leaky, which lowers the risk for overheating.

Lastly, the energy efficiency seems to be an important parameter influencing risk for
overheating, especially regarding the Marden study case. As a house with no loft insulation
and existing double glaze windows, there is the possibility that significant heat gains can be
generated from roof and window coverings. On the contrary, House Mill, which was found
with no floor insulation, contributed to mitigation points. As the ground temperature is
relatively constant throughout the year, a beneficial cooling effect can be provided during
the summer.

The combination of all the above factors created in each study case a unique overheat-
ing risk profile. Even though two of the studied buildings fall into the medium risk band,
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each building has its own risk points and limitations but also adaptation possibilities to
be considered.

4.2. Environmental Data Analysis

In Table 11, we can see the environmental monitoring period in the case studies, the
number of days spent monitoring the internal and external environments. In each study
case, the internal temperatures and relative humidity are compared with the measured
external temperatures, which were monitored as well for the same period. The average
temperature is noticed to be relative stable between the different floors for the monitored
period. For the first two case study buildings, the indoor temperature is higher in compari-
son with the external temperature, in the scale of 5 °C. This is not noticed in House Mill,
where the indoor average temperature is only 1 °C higher than the external average.

In the Marden building, there is a little difference between the monitored floors
(0.15 °C). The average temperature in the ground floor is 22.2 °C and 22.4 °C upstairs. On
the contrary, according to the Table 11, there is a rise in the average relative humidity by
3.15% from the ground floor to the bedroom, which can cause a different feeling for the
same absolute room temperature.

In the Islington building, there is a slight difference between the average temperature
on the living room (on the lower floor) and the master bedroom (0.87 °C). The average
relative humidity is also relative stable on the two floors. According to Table 11, both
buildings pass the CIBRE criteria for overheating. However, the risk assessment indicated
both study cases had medium risk.

Table 11. Environmental data analysis.

Sitting Room,

Marden, Kent Downstairs CP08 Bedroom 2, Upstairs CP05 External
Recording period 28 June 2023-24 August 2023 28 June 2023-24 August 2023 28 June 2023-24 August 2023
No. of days 56 days 56 days 56 days
Average temperature (°C) 22.23 22.38 17.25
Average RH (%) 59.8 62.95 78.21
o PASS, 0% of recorded hours PASS, 0.024% of recorded hours
CIBRE Criteria above 28 °C above 26 °C N/A
. Living Room, Master Bedroom, Upstairs
Islington, London Downstairs CP03 CP04 External
Recording period 28 June 2023-24 August 2023 28 June 2023-24 August 2023 28 June 2023-24 August 2023
No. of days 56 days 56 days 56 days
Average temperature (°C) 22.71 23.58 18.21
Average RH (%) 61.36 62.04 71.21
o PASS, 0% of recorded hours PASS, 0.024% of recorded hours
CIBRE Criteria above 28 °C above 26 °C N/A
House Mill, London 1st Floor (Internal) External
Recording period 1 June 2022-21 July 2023, 1 June 2022-21 July 2023
No. of days 415 days 415 days
Average temperature (°C) 14.13 13.26
Average RH (%) 73.85 73.38
CIBRE Criteria 0.00048% of recoroded hours N/A
above 28 °C

Figures 1-3 present the monitoring data from air temperature and relative humidity in
each of the study cases for the monitored period. Figure 4 shows the results of monitoring
in the House Mill during the heatwave period of 2022.
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In Figure 1, we notice that the temperature measured inside the house has lower
limits 20 °C and peaks can reach 30 °C. The external temperature is documented with
higher fluctuations, the lower external temperature in the documented period is 10 °C
and the higher external temperature is 28 °C. In general, the peaks in indoor temperature
follow the peaks of external temperature. While there is a higher external temperature,
there is a higher temperature indoors. However, there is an instance in the graph where
external temperature rose above the indoor (7 July 2023). In the end of the monitored
period, 15-24 August, low external temperature spikes seemed to cause higher internal
temperatures. Regarding the relative humidity, it is important to point out that indoor
relative humidity min level is 45 and the max level is 65%. These fluctuations are inside the
human comfort scale for non-air-conditioned buildings.
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Figure 1. Temperature and relative humidity in Marden, Kent.

In Figure 2, we notice that the temperature measured inside the house has lower limits
20 °C and peaks can reach 28 °C in the beginning of the monitoring period. The external
temperature is documented with higher fluctuations, the lower external temperature in
the documented period is 10 °C, and the higher external temperature is 30 °C. There are
approximately six instances in the graph where external temperature rises above the indoor.
Regarding the relative humidity data, it is important to point out that indoor relative
humidity min level is 42 and the max level is 73%. Relative humidity is, in a few instances,
outside the human comfort levels for non-air-conditioned buildings.

In House Mill, the environmental monitoring devices were placed for over a year. We
also have data from the heatwave period of 2022 in which UK was most affected. From
Figure 3, we see that the pattern of indoor temperature and relative humidity follows the
external conditions. During the coldest period, i.e., December 2022, where the external tem-
perature was below 0 °C, the indoor temperature was above 0 °C. The indoor temperature
during the coldest period was approximately 4 degrees higher than the external.

Figure 4 illustrates the results of environmental monitoring during the heatwave
period of 2022. We see a trend of the building heating up during the day but cooling off at
night. Nevertheless, the building is significantly cooler (about 10 °C) during two days of
extreme weather conditions.
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Figure 2. Temperature and relative humidity in Islington, London.
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Figure 3. Temperatureand relative humidity in House Mill, London.
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Figure 4. Temperature and relative humidity during heatwave in House Mill.

4.3. Interview

In Marden, an interview was carried out with one of the two occupants of the property.
The occupant stated an overall satisfaction with the indoor environmental conditions in
their home in all seasons. However, during the summer, there is documented a strong
thermal discomfort in parts of the residence. In the summer, the second floor gets ‘extremely’
hot, as they describe it. We do not have environmental data for the second floor, but on
the first floor, the documented temperature rises up to 30 °C, although the lower floors,
especially the ground floor, manage to stay cooler. To make themselves more comfortable
during the summer, the occupants are aware and already using some common adaptive
strategies, such as the use of curtains to keep the direct sunlight out of the room and
opening of the windows and doors in the ground floor. They also mention a different use
of the house rooms during the summer months, by avoiding the bedrooms on the top floor
and sleeping on the lower floors to stay cool. This may be disturbing for the occupants
in the long term, but as the rooms are used periodically, this is not a permanent change
for the main occupants. Regarding active cooling, they use a fan, as they state, ‘but in the
absence of an airconditing, they are prepared as best they could” for future heatwaves. It is
important to note that despite the overheating experience, the wood and brick construction
of the house (wooden Kentish weatherboarding) is recognised as a contributing factor to
the ability of the house to stay cool in the summer and to retain the heat in the winter.
Regarding winter comfort specifically, the occupant was, in general, satisfied with the
indoor conditions; they comment that the building ‘isn’t too draughty” and has double
glazed windows, and additionally, there were no damp/condensation problems either. To
make themselves more comfortable in the winter, the occupants use central heating and
also log fires. For the energy efficiency of the building, the interviewee was only aware of
incentives offered for insulation, as well as for certain heating boilers.

In Islington, the interview was carried out with the individual who was renting the
property at the time. During the summer, the occupant is generally satisfied, but in high
temperatures, they experience overheating. They also stated that the hot weather is unlikely
to directly impact productivity in this case as they work away from home; however, the
heat does impact sleep quality, which, in turn, does have an effect on their productivity.
In particular, the upstairs, i.e., the bedroom, was described as ‘noticeably worse than
downstairs’. This causes a different use of the rooms because of thermal discomfort and a
disruption of sleep, as the user stated that they need to sleep ‘on the sofa downstairs’. To
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make themselves more comfortable during summer, they use passive adaptive techniques
like closing their shutters in the day, keeping their windows open. They already use a
fan to stay cool. To prepare for possible future heatwaves, the occupant has bought a
new fan, as they have recognised that it helped previously, but still they feel unprepared.
Historic characteristics of the building such as high ceilings and large slash windows were
recognised as factors that influence the indoor environmental conditions by the interviewee.
The occupant was experiencing poor comfort conditions during winter as well. The reasons
for poor winter thermal comfort were stated as building characteristics such as high ceilings
and an older boiler. These cause the flat to remain cold throughout the season. Regarding
energy efficiency, there was no awareness of incentives or initiatives relating to overheating
or retrofitting by the interviewee, but there is the feeling that it is going to be more difficult
to make adaptations due to the age of the building.

An interesting point raised from both interviews was that the occupants needed
to change their everyday routines and use of their rooms during the summer due to
overheating and not during winter thermal discomfort. Even though, in one case, they
were satisfied with the indoor conditions and the other was not during winter. Both of
them were informed about overheating and have already been using a fan. They both are
also aware how the historic characteristics of their building (construction technique, high
ceilings, small/large windows) influence the indoor environment. Another key takeaway
was that both interviewees indicated a lack of knowledge of what could and could not be
changed in their property due to its heritage properties or an awareness of any initiatives
regarding overheating and regarding retrofitting.

At House Mill, there was no formal interview conducted; rather, a few questions
relating to the buildings’ thermal comfort were asked during the guided tour. Regarding
the indoor environmental conditions during summer, the guide stated that the building
remained cool without the need to open windows. The interviewee gave a reason for this: a
large body of water surrounding the mill and the open areas of the structure due to age and
viewing areas for historic mechanisms. Regarding the winter environmental conditions,
they described how cold the building would be. There is no heating system, according to
the guide in the building. The interviewee recognised that the factors that attributed to
poor thermal conditions in the winter were contributing to the building’s ability to keep
cool during the summer months.

There is a difference between the three interviews regarding the experiences of over-
heating, where occupants of Marden and Islington have stated discomfort during summers.
The use of the building, as well as the building type and direct external environment, can
be possible reasons for this. According to the risk assessment, House Mill is categorised as
low risk for overheating. This is confirmed by the interview.

5. Discussion and Conclusions

It is important to discuss the extent of overheating as an issue in the UK. Many perceive
the UK to be mild, which is true for the most part of the year. Due to extant climate change,
our summers are warmer, and heatwaves are more frequent and longer. This can lead to
health concerns, and even deaths are becoming more common [67]. Studies have shown
the cognitive impact of heat. In this, researchers claim that global warming trends may be
correlated to increasing violent crime rates [68]. Furthermore, hotter temperatures have
also been reported to impact productivity. Our research has demonstrated that productivity
is related to quality of sleep, which is affected during hot summer days. A study on the
impact of hotter temperatures on productivity found that productivity is decreased by 76%
when operational temperatures of 40 °C are experienced [69]. Most of these concerns are
caused by internal heat. Overheating can cause a disturbance to everyday human activities
such as eating, hydration, and sleeping [70,71]. This was also evident in our research in
two residential case studies: Marden and Islington. The occupants were forced to change
the use of the rooms to comfortably carry out their everyday activity. With 20 to 30% of
buildings in the UK obtaining heritage value [72], a significant demographic reside in them.
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If the ‘most aggressive’ 4-5 °C temperature rises are realised, many of the homes we occupy
would be uninhabitable. Despite this not yet being a reality, temperatures in the UK are
on the rise, meaning that more needs to happen to be proactive and not allow historic
buildings to be left behind. A reliance on active cooling is not feasible to mitigate this reality
due to active cooling systems contributing to the cause, as well as hurdles that limit their
installation. Despite it being understandable that the application of building regulations to
existing properties is not as feasible, the creation of Buildings Regulations part O [58] is
evidence that the government recognise this issue. It does not affect newer buildings in
isolation, and therefore, more research needs to be carried out to understand the issues
in-depth, devise mitigation strategies, and inform policies.

The second is that the unique properties of historic buildings, for the most part,
are better equipped to deal with hotter weather conditions. Due to their design and
construction materials, they take longer to heat up and have better ventilation (due to lack
of air tightness, a largely unintended benefit). This is often at the cost of winter thermal
comfort. In more extreme weather events, e.g., the 2022 heatwave, and with the need
to prepare for regular 40 °C plus temperatures in the future, it was found that there are
many obstacles that prevent adaptation in older buildings. Low-cost building materials
that inherently have lower thermal mass seem to contribute the most towards modern
buildings’ poor performance, which is now being mitigated through updates to Building
Regulations Part O, with no such regulations applying to existing buildings. Moreover,
the tension between energy efficiency and historic preservation has an impact in the way
adaptive opportunities can be approached in historic buildings. More research is required
to understand whether overheating considerations can further add to or relax the already
existing tensions.

When reviewing the data, the first observation would be that all three properties
passed the CIBRE criteria when considering the entire recorded period, where each scored
well below the 1% threshold for both the upstairs and downstairs criteria. This could
largely be due to the weather conditions exhibited in 2023. According to the Met Oftfice [73],
summer 2023 was warmer and wetter than average. Even so, despite the CIBRE criteria not
being exceeded in any of the properties for the recorded period, interviewees in Islington
and Marden claimed that the upper floors of their dwellings were ‘unbearably hot’. Through
a detailed analysis of the monitoring data and not only based on the CIBRE criteria, there
were documented several instances of higher than 28 °C temperatures indoors in both
buildings. There is still an open research question about how often and for how long
occupants can tolerate overheating indoor conditions. Nevertheless, the proposed risk
assessment indicated that Marden and Islington were under a medium risk for overheating,
as was confirmed from the users through interviews. The proposed risk assessment model
was also validated in the third study case in House Mill as it indicated the house to be
subjected to lower overheating risk, as was confirmed by the interview. Researchers [66]
believe that the threshold of 26 °C for bedrooms is outdated and propose a new overheating
criterion due to changes in summertime bedding and bedwear that have occurred since the
original guidance was published. The World Health Organisation [74] have also qualified
in their guidance for thermal comfort that temperatures in excess of 24 °C can lead to
discomfort and potential harm for those who are more vulnerable. It is important to
recognise that standards are a way to ensure equality and consistency; therefore, the values
and even methodologies described in the standards do not ensure prediction of reality.
Concurrently, this could also highlight the ambiguity and cultural differences toward the
way overheating is interpreted as illustrated by researchers [66]. These definitions are also
limited by the fact that there are many variables when determining what temperatures are
comfortable or safe for an individual in particular vulnerable populations.

In the academic community, the urban heat island effect has been a prominent dis-
cussion point in overheating research. Comparing the cases of Marden and Islington, we
see that even though Marden is not subjected to the urban heat island effect, the overall
risk profile of the property is the same as Islington, i.e., both of them were found to be
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in medium risk. We also see that the temperatures in Marden were higher indoors in
more occasions than in Islington. This study also highlights the importance of mitigation
points in the historic properties that can lower the overheating risks, even if the building is
subjected to the urban heat island effect.

The buildings could feel hotter than they are due to the high RH levels. Higher RH
levels are linked to overheating as sweat cannot evaporate at the same rate [75]. While
the average RH in all case studies are between the recommended range of 60-80% [76], it
fluctuates above 80% in all case studies, thereby adding to the discomfort of the occupants.
Guidance from the Health and Safety Executive (HSE) [77] differs, saying that a healthy
range for relative humidity should be within the range of 40-70%. This is then qualified by
the need for the RH to be at the lower end of this range at higher temperatures. Islington
was considerably in excess of this threshold, and in the case of House Mill, well above
even the HSE maximum of 70%. Relative humidity was found to be excessive in all
three properties, which could be further raising the overheating risk. Upper floors were
also found to be marginally warmer that ground floor levels, although the perception of
heat is greater when we are trying to sleep [14]. The effect of RH is under-studied and
we cannot conclude with certainty that elevated RH had a significant effect on thermal
comfort perception.

When reviewing the data for House Mill during the heatwave period of summer 2022
(Refer to Figure 4), the building failed the CIBRE assessment, as 12.5% of the recorded
temperature data were above the threshold. The highest recorded temperature externally
at House Mill during the heatwave was 39.4 °C, where at the same time internally, it
was 29.2 °C. Given the unprecedented nature of this weather event, for the building to
remain more than 10 °C cooler when no ‘active cooling’ measures were present would
be considered a revelation to most. While this research did not investigate the cause of
this, it could be attributed to many factors including context, orientation of the building,
construction, and so on.

For the most part, the results are in alignment with the existing research. As mentioned
by Historic England [78], increased ventilation, small windows, and larger floor to surface
area all increase the likelihood of a building remaining cooler in the summer months. The
most noteworthy example of this is House Mill, where all these features are present. The
building is lightly occupied and situated above a large body of water, which is also proven
to reduce overheating [25,36]. There were also notable differences between the case studies
in Islington and Marden, where the property in Islington had a higher average temperature.
Despite the Marden property being occupied for less of the time and being south facing,
the urban heat island effect and being situated on the top two floors meant the property in
Islington performed worse during the monitored period. The very high relative humidity
reading for House Mill is likely a result of the building’s location near a large water source
with many openings in the floor where moisture can permeate.

Despite the CIBRE guidance [27] stating that bedrooms require lower temperatures to
achieve thermal comfort, the case studies that had loggers on multiple floors both displayed
higher temperature in the bedrooms than in the living rooms. It is well documented that
heat rises, so it is expected that this would be the case as bedrooms in both case studies
were located upstairs. This could also be likely due to sporadic interactions and behaviors.
For example, in Marden, the occupants use the room in which the ground floor logger
was placed in the evening and often make use of a log fire during colder spells, including
in the summer. It was also noted that the occupier of the Islington property left the
upstairs windows open for most of the time to ‘air out’” the room, even when the home
was unoccupied. Such behaviour is not surprising as researchers have demonstrated the
buildings we occupy have systems in place to warm a property but less can be done to
cool it [79].
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5.1. Reflection on the Overheating Risk Assessment

In this research, we developed an overheating risk assessment tailored for historic
buildings. The risk-based approach can support current retrofit approaches. Overheating
standards at the moment are applied in a way that focuses on temperature limits and
occupancy hours. However, this may be outdated, unfitting in historic contexts. The
risk-based approach gives the opportunity to create a unique overheating risk profile
for each building. The risk assessment includes both factors that are likely to increase
overheating and factors that are likely to mitigate overheating risks. When reviewing
the results of risk assessment against environmental monitoring and interview data, the
results remained consistent with one another. As the hottest building, Islington had the
highest average temperature recorded, the highest score on the risk assessment, and the
user raised the highest levels of concern regarding overheating factors during the interview.
Equally, House Mill had the lowest average temperature and lowest risk assessment score,
as well as comments made by the guide highlighting the low internal temperatures. This
demonstrates the applicability of risk assessment in historic buildings in the UK.

One must consider that the risk assessment was developed for historic buildings in the
UK. The three case studies used to demonstrate the applicability of the risk assessment are
located in the south of the UK. More case studies from different regions of the UK should be
used to further test and develop the risk assessment. This risk assessment may not be useful
for countries in different climatic zones than the UK. However, it can be used as a baseline
to develop overheating risk assessments for different climatic zones. The risk assessment
we developed gives a generic understanding of how likely it is for a historic property to
be overheated. It does not, however, give any specific indication for those who might be
more at risk. In other words, the overheating risk assessment is a good tool when used in
combination with a good understanding of vulnerabilities. Lastly, the risk assessment is the
first iteration that is meant to empower people who are not trained professionals to assess
the overheating risks posed by a property in their working or residential environments. For
professionals, more details could be added regarding traditional building characteristics.

5.1.1. Limitations

There are a few limitations to this study. The first being the loss of data from the
logger on the ground floor of House Mill. This meant that an analysis of the differences
in environmental data could not be established. Ideally, a larger sample of buildings
would have been assessed, which would have provided a more comprehensive overview
of the issue of overheating. It is also important to note that despite the UK summer of
2022, according to the Met Office [73], ‘of ten of the warmest summers on record by mean
temperature, summer 2023 is the wettest’. It was also stated that July was the “UK’s sixth
wettest July on record’. Despite the summer season of 2023 being 0.8 °C warmer than
the average, the majority of the ‘dry days of warm summer sunshine’, brought about
by high pressure, occurred in June. Wet and windy conditions then proceeded due to
low-pressure systems for much of July and August, i.e., during the period of data collection
for this research. These irregular weather conditions are likely to skew the collected data as
recording for this study, for two of the three case studies did not begin until 28 June 2023,
with all but a few days falling within the overcast second half of the season. This meant
that a like for like comparison could not be achieved, although this does not detract from
the valuable data that were collected. The overheating risks not only concern their thermal
comfort but also their health and well-being when using the building. It also could affect
the usability of the building. The primary risks that we explored in this paper are risks
concerning indoor environmental quality. There are other risks associated with overheating
in historic buildings, including risks to the building fabric and objects. The impact of
overheating on heritage buildings and artefacts is beyond the scope of this paper.
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5.1.2. Further Research

This study has drawn attention to several areas that require further research. The first
is reassessing the overheating criteria. As highlighted, there are numerous overheating
criteria, all of which tell a different story. Any temperature that is below the 35 °C threshold
for human health is largely based on conjecture. More research is required to flesh out the
existing models to account for more variables (e.g., age). Future studies should incorporate
a wide pool of buildings with varying typographies, grouped and analysed based on the
factors that cause overheating, as discussed.
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Abstract: Making cities resilient and secure remains a central goal in urban policy strategies, where
established methods, technologies, and best experiences are applied or replicated when the knowl-
edge of a threat is already well established. The scientific community and specialized bodies are
invited to comprehend and evaluate disastrous events that are still not well explored to broaden the
concept of resilient cities. Among these, terrorism in the European-built environment remains an
underexplored topic, despite various studies assessing its economic, social, and political dimensions,
exploring the radicalist matrix, or examining the post-effects of high-impact disastrous events. Within
this framework, this work presents an algorithm for the risk assessment of historic urban open areas
(uOAs) in Europe, combining theories of the terrorism phenomenon, the normative experiences, and
the phenomenological results of violent acts in uOAs. Specifically, the algorithm is determined by
studying physical qualities/properties and elements that usually feature the uOAs, using a limited
set of descriptors. The descriptors and their formulation are set starting from their qualification, in
compliance with the risk determinant (Hazard, Vulnerability, and Exposure), and discussed starting
from participatory methods (Delphi and AHP). The algorithm is finally applied to Italian historic
squares, testing the mathematical approach, verifying theories of the phenomenon, and setting up a
comprehensive three-dimensional risk matrix for both soft and hard targets. This latest constitutes
an operative tool to assess the investigated built environment exposed to terrorist threats aimed at
developing more detailed mitigative strategies.

Keywords: terrorism; risk assessment; historic built environment; soft and hard targets; matrix of
risk; Italian squares

1. Introduction

r”

Two main macro-dimensions connect the “Cultural Heritage” and “terrorism threat
in cities. The first is prevalently related to the ideological—political component of the ex-
tremist movement, aimed at exalting its own cultural supremacy and promoting armed
conflict [1-3]. In that sense, the main terrorist activities aim at the intentional disruption
or smuggling of Cultural Heritage. The second one describes and exhibits the operative
dimension of violent acts in terms of maximization of the impact, considering the num-
ber of victims and/or the potential publicity [4]. Here, the discussion focuses on the
touristic attraction of places or buildings, which increases the number of potential people
involved in the attack or/and the mediatic relevance of the violent act. As is clear, the
issues relate, respectively, to national and local sizes, involving legislative regulations in
fighting /preventing radicalism [5-7] and promoting secure cities [8], extending the issue
to all nations [9,10].

When the discussion on the terrorism threat focuses on the cultural/historical sites/
buildings and their users, the main issues are related to secure cities and people’s safety.
This trend is also a consequence of the increasing number of violent acts in less politically
exposed nations, such as Europe [11]. Several national norms and guidelines have been
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promoted in order to manage the threat after, during, and before the attacks. The activation of
national regulations has made Germany, the United Kingdom, and France represent the most
prepared European states, due to several recent hazardous events. The USA and Australia are
notable worldwide for their historical background on the issue [12]. Regarding the specificity
of European countries’ activities, the focus is on mitigative strategies and the dissemination
of good behavior for users and policy advisors in tracing suspicious individuals [13,14]. On
the other hand, the UK has supported the discussion on secure cities and the invisibility
of strategies as inherent argumentation for reducing the risk proneness of urban places,
particularly safeguarding their image in cultural and historical sites [15-17]. This evidence
was fully discussed and presented in recent works by Quagliarini et al. [12,18]. This study
is appropriately focused on urban open areas, which constitute the most vulnerable areas
in cities due to their minor attention to regulations and the exploitation of low levels of
mitigation and prevention. In fact, the phenomenological analysis of previous events in
Europe has highlighted how such places are prone to such events [18], as a consequence of
the high level of likelihood and the low quality of security. Moreover, when these places are
combined with the presence of strategic and cultural buildings or sites, the level of hazard is
increased due to the nature of the phenomenon, which is mainly interested in maximizing
the publicity of the violent act [4].

1.1. Previous Experience in Risk Assessment in Cities Prone to Terrorism

When the focus is on terrorist risk assessment for the promotion of secure cities, the
latest scientific studies that correlate terrorism and risk assessment in cities discuss four
key themes (the studies derived from the SCOPUS database focus on the keywords “risk
assessment; terrorist; terrorism; city”, excluding medical and psychological research, and
referring to the period 2018-2024):

e New technologies and approaches to support counterterrorism agencies by means of
innovative IoT tools [19-21] or social and collaborative approaches [22].

e  Risk assessment of terrorist threat focusing on specific infrastructures or cities and
regions [21,23-27], with major applications referring to Asia and the USA, and very
limited cases in Europe.

e  Vulnerability of buildings or the security assessment of human health when exposed
to specific attacks in cities [28-31].

e Risk assessment of specific classes of special cultural buildings [32,33] to protect
cultural contents.

Consequently, this overview underlines the lack of a specific discussion on urban open
areas; however, the importance of historical and cultural ones is emphasized by the concept
that these places are not constituted only by unbuilt areas but are the result of a combination
of infrastructure, buildings, and sights with a rigid and invariable shape [34,35].

At the same time, the analysis of the regulation framework determined by the Euro-
pean guidelines in supporting risk management and assessment [36-38] has highlighted
the necessity to use a common method to measure terrorism risk in cities, favoring the focus
on the local characterization of the phenomenon, which influences the weapon availability
and the attack type [4]. As it is clear, the risk assessment of terrorism is a complex matter
involving economic, political /religious conditions that change at national and local levels
and affect people’s security and (psychological) health [39-42] in different ways. However,
this investigation can be supported by the individuation of a limited set of conditions and
well-considered aims.

Research on promoting risk disaster comprehension has highlighted the strong rele-
vance of three main elements of risk, called “determinant” [43—-45]: Hazard is related to
the nature of the study events and their frequency; Vulnerability describes the propensity
or predisposition to be adversely affected; and Exposure discusses the potential effects
or damages (on people, services, buildings). For the qualification of such determinants,
the phenomenon requires to be parametrized coherently with features, conditions, and
properties that affect single determinants. This process is widely applied for assessing and



Heritage 2024, 7

5321

qualifying other physical or anthropic events; moreover, the process is usually combined
with participatory methods to discuss the interdependencies and single weights in the
overall risk assessment [46-50]. Undoubtedly, the numerical assessment of risk allows
for the quantification of any analyzed threat, offering the opportunity to re-iterate the
procedure in assessing strategies or stressors that alter the starting state of observation
of the phenomenon or conditions. However, the quantification of risk requires critical
translation in terms of constraints and rules for its management, also taking into account
suitable levels of acceptability of risk. In that sense, the use of qualitative methods for
terrorism risk assessment offers the opportunity for easy re-iteration using a limited set
of data and details, also limiting the goodness of quantitative results for specific analysis
(e.g., economic damages, number of victims, behavioral quantification during the evacua-
tion process) [51-54] or more complex goals (i.e., national strategies for counterterrorism
prevention) [55].

1.2. Aim of This Study

According to the described framework featured by specific gaps in the literature and
the relevance of the matter for European cities, this paper aims to present a fast formulation
to support the risk assessment of historic urban outdoor areas (uOAs), such as squares,
exposed to terrorist events, mainly applied to places located within historic centers of
cities. This is a common thread and a progression activity related to previous studies by
the authors on observing, analyzing, and assessing terrorist events in common public open
spaces [18]. This is the result of recent events in Europe that have involved pubs, museums,
theatres, as well as promenades and squares, affecting the security of citizens. As the
phenomenological study by the authors has already highlighted [18], such public outdoor
places, also combined with the inner uses of public, cultural, and strategic buildings, have
a critical level of inherent hazardousness, determined by the higher frequency of events
in Europe. Moreover, these scientific endeavors are related to the national project BE
S?’ECURe—(make) Built Environment Safer in Slow and Emergency Conditions through
behavioral assessed /designed Resilient solutions. This project aims to evaluate multi-risk
conditions for uOAs during common activities, addressing both sudden and slow onset
disasters to human behaviors.

Specifically for the paper contents, this work is structured into the five following
sections:

Method applied to determine the risk assessment formulation (Section 2).
Characterization of parameters affecting terrorism risk assessment, derived both from
previous works and the scientific literature (Section 3), and algorithm setup (Section 4).
e  Calibration and test of the formulation in a set of real Italian case studies (Section 5),
characterized by cultural/historical relevance.
o Discussion of results related to matrices of terrorism risk for uOAs as both hard and
soft targets (Section 6).

2. Materials and Methods

As mentioned in the previous section, this work’s aim is to set up a rapid formulation
for the qualification of risk assessment in uOAs intended as soft targets within the overall
urban extension. The conceptual basis of the goal relates to the necessity of discussing
the uOAs as systems of buildings, infrastructures, unbuilt areas, and people, focusing
on material and immaterial properties and qualities. In that sense, human behavior is
ignored due to the dynamic relations among people; however, the possible interferences
between physical elements of the uOAs and users are discussed, starting from the existing
regulations on mitigative strategies. All the international regulations and guidelines are
referenced in Section 3. However, the focus of the formulation setup is on European uOAs.
For them, previous phenomenological analysis [18] is pursued, starting from the recorded
violent events in Europe within the Global Terrorism Database [56], which became the



Heritage 2024, 7

5322

Parametrization process and
formulation hypothesis

Collaborative validation of
parameters and formulations

Test of formulation

basis of the frequentist details within the formulation. Finally, it is useful to remark that the
formulation is centered on the built environment in an as-built approach.

The methodological process is structured into two functional phases (Figure 1) for the
purpose of formulating the setup:

e  The parametrization process and formulation hypothesis where factors to be consid-
ered in the terrorism risk assessment for uOAs, and their qualification in terms of
association with the risk determinant (Hazard, Vulnerability, Exposure) is identified.
That is, it starts from the first results discussed in [12,18] for specific boundary con-
ditions of the matter (attack types and the relevance of building and place usage)
(Section 3).

e  The collaborative validation of factors and formulations is identified in the previous
phase by means of the Delphi technique, while the relationships among them are
quantified using the Analytic Hierarchy Process (AHP) (Section 4).

Vulnerability [V]

] [ ] [ | I
1
INDEXES classified for determinant | _ et |
H/V/E_Ln i gi
i
g
FACTORS derived from the Indexes . . . . . . . . . &) i
K-factor to--d E
H/V/E_Ln = fiK; K,;K))
Formulation for factor calculation
K= £

=i

o 1 I N IR B 1N

Robustness of factors selection and formulation ! ﬁ E

& K=£&) 2

Relations about factors in the determinant i“%-‘i

formulation H/V/E_Ln = fiw,xK1; wi,xK, 5 wy, xK,) i=

Robust formulation H/V/E = fH/V/E_Li) = w;,;xK1; w;,xK,; w,, xK_

Application to Italian historical case study

Risk matrices for terrotism risk

Figure 1. Steps and details of the method applied for the test formulation.

Specifically for the structured methods, the Delphi technique allows us to analyze and
describe a phenomenon or a problem that is still not fully supported by argumentation,
as well as where experts’ judgment is required. The proposed technique is based on
delivering anonymous questionnaires through controlled feedback to a specific group of
experts [57,58]. Specific notes regarding the experts and their numbers are offered in the
literature. The survey may involve from 10 to more than 1000 people who have relevant
knowledge and experience related to urban risk. As far as the application of the Delphi
technique to this work’s goals is concerned, the Delphi questionnaire is structured into
three main round surveys, mainly applied for the following:
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e Validating and implementing the recognized factors (previous operative phase) in
the first round of the survey, including association with risk determinants (Hazard,
Vulnerability, Exposure).

e  Validating the dependencies of elements and properties in the formulation during the
second survey round.

e  Finally, the validation of influencing factors.

Particularly for the second and third rounds, all the answers can be validated consid-
ering the Lawshe Content Validity Ratio (CVR) [59], as usually noted in Delphi applica-
tions [60-62]. Clearly, the involved experts were informed about boundary conditions and
previous results [12,18] of this study, ensuring a well-thought analysis.

In addition to validating the concerns regarding the influence factors, the AHP was
applied. Specifically, similar to the Delphi method, the AHP method is based on the
multicriteria theory formulated by Saaty [63], aiming at defining priority scales among a
set of elements according to individual judgment. AHP is also based on questionnaires
centered on the pairwise comparison among the involved elements, administered to a set
of experts. Therefore, as in the Delphi method, all the results are analyzed in terms of
consistency ratio (CR): a CR equal to 0% reflects a fully consistent element, while a CR > 10%
corresponds to the superior limit of acceptability of consistency. The AHP process for the
presented study is applied to the class of elements derived from the third survey round
of the Delphi method, deriving their specific weight in the formulation [63]. It is worth
noting that both Delphi and AHP are participatory methods and they constitute valid
systems in supporting and considering expert judgment in risk identification, assessment,
and management [36-38].

At the end of its setup, the formulation is tested on a real sample of squares (Figure 1)
in order to validate it and, if required, calibrate it. In addition, its testing allows to determine
the reduced risk matrices to describe the uOAs. Here, the testing phase takes advantage of
real case studies as part of historic squares in Italy that have already been considered for
the same project BE S’ECURe.

3. Setting up the Formulation for the Terrorist Risk Assessment for uOAs
3.1. The Translation of uOA as a System of Open Space and Uses of Buildings

As described in the introduction, the main goal of the intended rapid formulation
is to support the risk assessment of real uOAs exposed to terrorism events. However,
as previously demonstrated in [18], a close relationship exists between open spaces and
functions or uses of buildings facing the uOAs in the selection of places by perpetrators.
A recent study about the issue [64] has introduced the Space of Relevance (SoR) as the
interface of the internal function of buildings and external public uses of uOAs. It is
borrowed from the Space of Interferences introduced by Li Piani [65] who has already
introduced the concept of interferences among buildings and spaces during violent acts.
Each SoR can be delimited on the floor as the external area of the building facing open
places, located along the facades with access; the SoR extension is calculated [64] in the
following Equation (1):

Asor [M?] = Acommpuild [M?] x Cp [pp/m?]/Cour [pp/m?] (1)

where

ACommBuild 1s the commercial extension of the building.

Cp is the maximum density capacity of people in the buildings [pp/m?2].

Cout the maximum density of people when public activities are conducted outside,
as considered for public buildings.

Cp and Coyr follow the Italian regulations (D.M. 03/08/2015 and National Ministerial
Decree 19/8/1996) but can be extended for other cases in European countries, using the
local values.
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SoRs identification and qualification, as for position and extension, became functional
in assessing real uUOAs as complex open and public spaces where their uses and distribution
of people may change during the day.

3.2. Selection and Determination of Factors Influencing the Terrorist Threat in uOAs

As described in the previous sections, the terrorist threat is a controversial issue. Due
to the project goals, the related risk assessment has to determine a simple formulation
based on the risk triangle that is useful in describing the terrorism risk of urban Open
Areas (uOAs) in European countries. Previous studies by the authors have defined two
main elements to delineate the complex theme. Specifically, in Cantatore et al. [18] the
phenomenological analysis of the European threat in the last 20 years has highlighted that
the most dangerous and frequent events in uOAs are prevalently featured by the following:

e  Attacks in squares and streets (identified as Environmental class “F”) where public
activities are present (pubs, museums) (Environmental class “B”) or representative
and/or strategic buildings (Environmental class “D”).

e Type of attacks (T) to maximize the relevance of the damages referring to the armed
assault (identified as T2) and car-bombing (T3).

Moreover, starting from the same literature framework, the same work [18] has already
discussed the set of indexes (properly codified) that describe the determinant macro-
properties (see Table 1). Their factorization is discussed in the following sections.

Table 1. Summary of indexes related to Hazard, Vulnerability, and Exposure determinants, as in [18].

Determinant Code Index Description of Index
Inherent and environmental relevance of uOAs to be
HI1 Target
attacked
Typologies of uses influence the choice of a
Hazard H_I.2 Uses perpetrator aiming at maximizing the effect of the
violent act
Qualification of uOAs and their components
H_IL3 Prevention regarding the presence of countermeasures or
mitigative solutions
V11 Shape of BE The shape of open spaces influences the attack-type
effects
Vulnerability V 12 Accessibility Geometric dlr.n.ensmn of uOAs and their cpmponents
and permeability to perpetrators and their weapons
Presence and level of social “attractive” urban
V13 Obstacles furniture in the uOAs and their components
E L1 Attack type Effect of violent event related to the weapon type
E 12 Crowd level Character that reﬂ.ects the potential numerousness of
Exposure involved people

Potential level of users’ protection or obstruction
E_L3 Attack reaction within the uOA and its components thanks to the
presence of protective or blocking elements

Starting from such classification, all the indexes have been matched again with regula-
tions and scientific literature in order to determine their relations with specific descriptors
(K-types). For each K-descriptor, a formulation of calculation or assessment is introduced
to be shared and validated with the panel of experts for the Delphi and AHP methods.
Moreover, the formulation aims to simplify the matter, identifying specific features that are
useful for translating indexing into quantitative characteristics. Descriptors and association
with indexes are schematized in Figure 2, while a summary of their formulation is provided
in Table 2. A detailed description of descriptors and indexes follows in subsequent sections.
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Table 2. System of K-descriptors and details for their calculation and value ranges.

Ref. for . General . Details of
Index Name K Type Values Normative Classif. Equation Classification Value
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85 1 2 3 4 5
fngact
< £ . : : -
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1 2 3 4 5

K N Ktyr = Tour.Int Classes of very low low medium high Very high
8 TUR = (n.arrivals)/(n.inhab) intensity
x g 1 2 3 4 5
)
=] - -

:g Kuse < Kusg =[1,...5] Classes of use rarely low normal high Very high

1 2 3 4 5
o Remote Direct/local Video Innovative
e Eff (T2) control control Surveillance systems
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g2 Keon [12] X Keon = =N AccEss Innovati Reinforced
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Figure 2. Diagram of the system of indexes and K-descriptors organized around single risk determi-
nants.

3.2.1. Descriptors Affecting the Hazard Indexes

Previous studies on European terrorism events have underlined the main relevance
of ideology based on the phenomenon. The concept of “target” includes the necessity for
perpetrators to understand the attack objective to guarantee the goals and the significance
of the attack. These results allow us to understand which elements or features may affect
perpetrators in choosing a uOA or a specific component. As the main findings from the
literature on the topic, the elements affecting choice are related to (i) the political, religious,
and/or cultural symbolism of the place or its components in order to maximize media
impact, also considering the resonance of the target type (target index); (ii) the possibility
to maximize the effect in terms of the number of potential people involved as an indirect
consequence of the uOA uses (use index); and (iii) the level of protection within or along
the frontier of the area to attack (protection index) [18].

Target Index [H_I.1]

Considering the target index [H_I.1], the phenomenological analysis in the European
continent has highlighted that an inherent level of proneness exists for each class of uses
of urban spaces and buildings, particularly concerning the weapon type. In Cantatore
et al. [18], the frequency of events for classes of uses and attack types was standardized
focusing on “Environmental uses” classes to which a specific level of likelihood is associated.
Thus, the following points are important to consider:

e Kgnv is introduced as a descriptor of the statistical relevance of attacks for each
environmental class combined with the attack in equivalent levels of likelihood, as
already qualified in Cantatore et al. [18], with the following five levels: remote, unlikely,
possible, likely and very likely classes. On the other hand, for similar classes of uses,
the target choice can be associated with different levels of significance of places due to
the political, social, cultural, and/or religious relevance [66,67].

o  Ksyms, as a descriptor of such features, may describe the variation in symbolic rel-
evance of spaces; in fact, if some uOAs have a permanent (as inherent) symbolic
significance for the institution and population, for others, the symbolic significance
may be considered contingent on the presence of specific events [68]. For the descrip-
tion of this characteristic, five main classes can be introduced, ranging from negligible
to very high symbolism classes.
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Index of Uses [H_1.2]

As far as the Index of Uses [H_I.2] is concerned, the required descriptors for the
“Hazard” have to discuss the attractiveness of the places, leaving the feature independent
of the number of people involved. In fact, if the number of people affects the dimension
of “Exposure” in risk assessment, the attractiveness of the real place influences the choice
of place by perpetrators for soft or hard targets (Gordon Woo defines [4] it as “Inter-
dependence and replacement of targets”). Specifically, the following points are important
to consider:

e The Ktyr may be discussed for risk evaluation, as a descriptor of the inherent and
potential reflection of representativeness of the place and the city. The touristic inflow
usually correlates inhabitants to arrivals, and it may be considered at the city scale
for annual, seasonal, or daily references, according to the primary nature of tourism.
This is due to previous scientific outcomes in studying the interrelation between the
touristic inflow and violent acts, even if their discussion has economic and political
reflections [69-71].

o  Kysg describes the standard use of the uOA and a single SoR. In fact, alongside
the external level of attractiveness of places, the inherent vulnerability of uOAs and
their sub-parts (SoRs) to attacks by perpetrators should also consider their use by
inhabitants. Some daily conditions of use derived by the nature of the place (e.g.,
rendezvous points for people) and the use of buildings that border the uOA may also
alter the potential level of assault, considering the daily variation (nocturnal, diurnal,
evening).

For both descriptors, any normative requirements and ranges exist at the European
scale; thus, a system of classes is considered, describing qualitatively the touristic intensity
and use of places (Table 2).

Prevention Index [H_I1.3]

Finally, focusing on the prevention index [H_I.3], the main significance is related to the
presence of prevention strategies or solutions. As it is fully argued in the literature about
the theme, the choice of place also depends on the fulfillment capability, according to the
meaning and differences between hard and soft targets. In addition, as Quagliarini et al. [12]
recently summarized, such solutions must be related to the attack type to consider their
efficaciousness. In fact, as their main results, the review of major guidelines in documenting
the compatibility and efficacy of preventive solutions, such as remote control, direct/local
control, video surveillance, and innovative systems (i.e., face-detecting videos [72]) are
recognized as efficient control along the boundaries of uOAs for the T2 attack type; on the
other hand, innovative systems, reinforced urban furniture, barriers and bollards for the
T3 attack type (see Table 2) [73]. Thus, a quantitative descriptor of the prevention index,
such as Kcon, should be introduced to describe the presence and the number of protective
systems for each possible access point. This involves comparing Zi, the number of effective
protective systems, to the maximum number of systems (Zeff = 4) for each access of uOAs
and each attack type analyzed in the present study (12 and T3) (Table 2).

3.2.2. Descriptors Affecting the Vulnerability Indexes

Three major indexes are identified for Vulnerability (Table 1). When the analysis
is focused on this determinant, the discussion relates to the main elements or features,
which are independent of the perpetrator’s will; however, these elements describe the
inherent propensity of exposed uOAs to suffer adverse effects when impacted by hazardous
events. In detail, the analysis of the Vulnerability aspects of uOAs highlights three main
features: (i) the geometric shape of spaces that may affect the potential of the arms (index
of shape), (ii) the inherent capacity of places to be accessed by perpetrators (accessibility
index), and (iii) the presence of sub-areas or places that can locally increase the crowd levels
independently from the main use of places and buildings along the borders (obstacle index).
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Index of Shape [V_I.1]

Specifically regarding the shape of BE [V_I.1], the main correlation to the literature
is related to the dimension of places and the means of the attack, requiring two factors to
assess Kgpgp.

o  The first factor qualifies the extension of the uOA (fgxT) coherently with the ratio be-
tween its perimeter (2P) and area (A) extension, which usually describes the similarity
between polygons. As in the other previous cases, five ranges of values are introduced,
following the results of [35] (see Table 2).

e Discussing the relationship between the shape of uOA and T2 and T3 attack types,
prevalent differences are recognized in the weapon classes: centralized or in move-
ment [74]. All the weapons in T2 (armed assault) can be categorized as “centralized”
arms, where the capacity for an attack is related to the maximum achievable distance
of cold steel or firearms, including gunshots/ thrown weapons within a 360° range.
While considering T3, the focus is on the vehicle that moves into the uOA excluding
the possible range of associated arms (e.g., for car bombing). In this case, the ability
to achieve and sustain high speeds during motion is a key feature of significance for
vehicles [73,75]. Due to that, the index of shape describes the geometric employing the
shape factor (fsgp) that relates the width and the length of the places according to the
following ratio:

fsyp =f(w/1) ()

However, three classes of geometric shapes can be determined in qualitative ranges, as
properly described for open areas in Rosso et al. [35], where fgyp < 0.7 describes elongated
or very elongated shapes, while fgggp > 0.7 I is used for compact ones.

The relationship between the value of the shape factor and the associated index
is influenced by their interactions with the weapon types. Specifically, for centralized
attacks, elongated and very elongated spaces reflect high levels of Vulnerability when
exposed to attacks involving moving vehicles [73], while the effect is the opposite when
the weapon is centralized. In that sense, for both morphology classes, Kgpp is considered
either non-influential or influential in terms of Vulnerability, assuming specific coefficients
(see Table 2).

Accessibility Index [V_1.2]

Following the assessment of uOA Vulnerability, the second geometric feature is place
accessibility [V_L2]. In this case, the focus is centered on the possibility of the perpetrator
accessing the places, thus the index may describe the intrinsic capacity of accesses to
facilitate entrance. In this case, two main factors are found to describe the property:

e  The physical and geometric accessibility of the perimeter of BE as inherent features
for continuous or discontinuous fronts, called Kpgr (perimeter factor). It correlates
specific values to the ratio (r) between the sum of the width of entrances (4,;) and the
total perimeter (2P) of squares. Specifically, r values may vary within the limits of 0
(enclosed places) and 1 (open places), even though no major classifications are found
in the literature for European uOAs.

e  The accessibility to uOAs considers the width of entrances, the urban mobility features,
and the presence of physical elements along the entrances, described as Kacc. In detail,
it should consider the width (A;) and the accessibility level (fpocc) of the i-entrance,
properly assessed according to the attack types. Specifically, for T2 attack types, all
the entrances can be considered always accessible due to the inherent significance of
the entrance, while for T3 attacks, where perpetrators move in vehicles, ease of access
is related to the possible levels of car accessibility, defined by urban regulation (e.g.,
traffic-restricted zone, hourly accessibility, . ..) or geometric restrictions.
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Obstacle Index [V_I1.2]

Finally, the third element assessed for the Vulnerability of uOAs is described by
obstacles [V_L.3]. In detail, the attention is on the physical objects of uOAs that may
influence meeting and temporal attractiveness in specific sub-areas. Sights, urban furniture,
bar-covered terraces, geomorphological or physical discontinuities (i.e., stairs), and gardens
may be considered. Their relevance is not related to the protection level but to the generated
attractiveness, which may locally alter the general conditions of risk. For these purposes, all
elements are assessed in terms of the number of obstacles, their extension, and the factor of
influence as meeting points [75]. Specifically, the obstacle factor is determined considering
the ratio between the extension of the i-th type of obstacle and the total surface area of
obstacles in the uOA (d;). This ratio is then multiplied by the associated relevance of each
obstacle in terms of attractiveness influence (fiyp), which is described as an increasing
factor, an average increasing factor, or not influential (Table 2).

3.2.3. Descriptors Affecting the Exposure Indexes

Considering the discussion of the last risk determinant, the Exposure to terrorism
threat in this study is centered on victims, excluding building damages, in line with the
data available from events recorded in the GTD database [56]. The qualification of elements
that affect exposure in the risk assessment is carried out focusing on the properties that
may affect the events before and during the event, overlooking the behavioral response
of the people involved and the emergency phase (post-traumatic event). According to the
summary in Table 1 and in line with the results discussed in previous studies [12,18], the
number of people involved (including victims and the injured) may be considered as a
consequence of (i) the attack type as the phenomenology has underlined, (ii) the number
of bystanders in the place, and (iii) the presence of protective elements. Besides these
elements, three descriptors have been identified and quantified, translating the reference
indexes in Table 1.

Attack Index [E_I.1]

When the discussion is centered on the attack type [E_IL.1], the focus is on the potential
level of people in relation to recurrent boundary conditions. As it is usually reflected by
risk management, Exposure includes the level of damage resulting from the phenomeno-
logical analysis of previous events. For this study, the relevance of attack typologies in
the determinant is related to the phenomenological analyses conducted by the authors.
Specifically, in line with the descriptor of the environmental factor, the Kart (attack factor)
is introduced to describe the effect of the weapon type. Specifically, for each attack type,
KT relates the statistical relevance of the impact for each combination of environmental
classes (square F, SoR of bar or special buildings Fg and Fp respectively) and attack types,
with the specific details on those discussed (T2 and T3). The quantification assigns a score
(4 or 5) based on the consequence levels for the selected combination in [18].

Crowd Index [E_I.2]

As far as the possible effects are concerned (E_I.2), the Exposure class is also deter-
mined by the potential number of people that could be involved in the attack. The crowding
index Kcrw describes the possible impact related to the density of people in the open area
or outside the public activities facing the open area, and it is properly assessed according
to the technicians” experience, in line with the qualitative ranges (see Table 2).

Index of the Attack Reaction [E_I.3]

Finally, “hide” and “run” represent two of the most recommended actions, consistent
with several guidelines and norms regarding preventive actions at the national level [13,75].
The detail is on the effect of “obstacles” or “objects” that can participate in violent actions
generating protective areas (positive effect) [76] or obstructing the possible evacuation
(negative effect) [77]. In the first case, as reported in major national experiences, the
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physical object with high resistance and mass can be considered a “protective zone” for
both T2 and T3 attacks. On the other hand, it was demonstrated that a system of urban
furniture or objects can alter the flux, generating real obstacles during evacuation. It
includes elements such as poles with chains, railings, benches, and planters, which are
predominantly characterized by horizontal development. Single elements, such as trees,
monuments, and bollards, may alter the flux [78]. Thus, the attack reaction [E_I.3] is
focused on the potential impact on users’ reaction of the physical elements included in
the uOAs from a static point of view. Instead, the impact of violent acts should consider
the presence of countermeasures specifically fitted for the attack types in terms of users’
involvement, according to the results presented by Quagliarini et al. [12]. Here, the presence
of coordination and evacuation plans, alarm systems, and suitable physical elements

in supporting evacuation (evacuation paths that are narrow, with lighting to ensure a

secure emergency exit) influence the emergency phase, limiting the final number of people

involved. Thus, two main descriptors are introduced for the assessment of the related index

(irea):

e Kogst(r), which describes the influence of «obstacles» and «objects» on the identified
aims. Specifically, Kopst(g) has to consider their total extent in relation to that of the
uOA (d), their shape or the final shape resulting from the replicability of individual
elements in the spaces (vertical, horizontal, compact development) (fspop) and, finally,
their influence on protection or evacuation (fi¢). Thus, Kost(g) should consider all
the obstacles in the uOAs and determine a mean value for all the observed objects.
Specifically, Table 3 shows the selected influence of obstacles’ shape in the process,
consistent with the state of the art [12].

o  Kcwm describes the positive effect on the number of people involved due to the presence
of countermeasures. In this case, the factor considers strategies that may influence the
preparedness for emergency activities in terms of alarms and evacuation countermea-
sures (both for T2 and T3). Due to that, Ky has to consider the number of classes of
countermeasures in the emergency phase present in the uOA (Wi) and the effective
ones discussed in Quagliarini et al. (Wgpp).

Table 3. Summary of the influence determined by obstacle typology on classes of shape and prevalent
development.

Examples of Shape and Prevalent

Icon Development of Obstacles

Influence of Obstacle’s Shape

oie Poles and trees—

M vertical development Negligible
j Monuments— Low
vertical development

I». Bar covered terraces— Average

I Compact development &

b Benches, planters, new jersey— .
I horizontal development High

h o Railings, steps— .
M horizontal development Very high

3.2.4. Final Remark for Assessing K-Factors and Indexes

Due to the complexity of qualifying all the elements, properties, and characteristics of
places, some specifications were required, and they are discussed below.
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The formulations concern both uOA and SoR for all the public and symbolic or
strategic buildings facing the actual open areas. However, some K-factors require to be
linked to one of them in accordance with some main principles:

e Due to the inherent concept assumed in the study of uOA as a system of buildings,
infrastructures, and open areas, Kryr, Kcon, Ksup, Kper, Kacc, Keou are calculated
considering the overall uOA, even when describing a SoR. This is due to the overlap-
ping classes of qualities described by the K-factors, which are usually pre-determined
by the historical evolution (e.g., the morphology of the city and district) or external
strengths (e.g., tourism, local norms).

o  The assessment of the SoR explicates its physical qualities when the K-factors describe
properties related to their use or function (Kenv, Ksympb, Kusg, Karr, Kcrw) or link
properties and qualities to their position within the overall uOA. This is the case of
obstacles that are discussed in terms of efficacy, shape, or influence when they are
included in the perimeter of the SoR. Thus, all the SoR graphical details, starting from
their perimeter, are necessary to support the formulation.

3.3. The Mathematical Structure of the Risk Determinants

After selecting and identifying factors that influence terrorist threats in uOAs, the
nature of the indexes and descriptors varies in terms of the qualitative and quantitative
discussions due to the complexity of the matter. However, some common points can be
recognized in order to solve the qualitative—quantitative assessment. In detail, the following
points should be considered:

e  Considering the relevance of the matter, some parameters cannot be related to specific
ranges of values (Kspp, Kpgr). Others are related to classes of features that qualitatively
describe their relevance (eg , low, hlgh) (KENV ’ KSYM KTUR , KUSE , K ACC/ K ATT, KCRW ,
Kogst())- Due to that, all the descriptors are categorized into five classes of possible
quantitative values, considering a range between 1 and 5, each associated with five
possible qualitative classes.

o  When the descriptors are related to factors that constitute corrective properties, ranges
of factors are introduced in three classes in order to address the absence of influen-
tial and non-influential factors, as well as the influence of corrective factors (Kgyp,
KopstE))-

e  All the descriptors related to the same index are considered independent and are
combined for the index calculation as a product.

e Due to the large variability of the results (in terms of maximum and minimum values),
all the indexes are normalized in five ranges, considering the associated final values in
terms of class, from 1 to 5. This structure supports the limitation of results and their
control in the overall process.

e  All the values are conceived in order to exclude the zero value. This is fundamental to
solving the undetermined ratios and excluding the zero value for the final risk triad
(the minimum value of risk is 1).

As far as the final formulation is concerned, and consistent with the general rules, the
terrorist risk for uOAs is structured as the product of three determinants. Each is calculated
as the sum of all the indexes properly weighted (w), and it is evaluated for each attack type
(T2 and T3), following Equation (3) and the detailed equations (Equations (4)—(6)).

R(T-type(ErbFd)) = H(T-type(EFb,Fd)) X V (T-type(EFb,Fd)) X E(T-type(FFb,Fd)) 3)
Hr type®Fb,Fd) = ((iTRG X WTRG) + (iuse X WuUse) + (iPREV X WPREV))/ WTot 4)
Vtype(EFb,Fd) = ((isHp X Wspp) + (iacc X wacc) + (ioBsT X WOBST))/ Wot 6)

ETtype(EFb,Fd) = ((LATT X WATT) + (icRw X WCRwW) + (IREA X WREA))/WTot (6)
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Moreover, all of them are calculated for actual open areas (square or street F) and each
SoR (public or special buildings, Fy, and Fy, respectively). This is due to the conceptualization
of uOAs as a system of buildings, infrastructures, and unbuilt areas, where the interactions
among the building/infrastructure uses and the uses of squares/streets are part of the SoRs
(see Section 3.1) within the same uOAs distribution. In that sense, the conceptual extension
of uOAs (Atot) has to consider the extent of all the SoRs, as well as that of the square/street
(Equation (8)). Thus, the values of the determinants are calculated for both the square
and each SoR (Rp = Hp X Vg X Ep; Rpgi = Hpai X Vrdi X Epdis Revi = Hppi X VEpi X Eppi),
considering the ratio between single SoRs and At. Moreover, for each attack type, a final
triplet and risk value (Ryoar-type) are introduced as the values of three determinants that
need to be appropriately weighted to the area extension of F, SoRpp, and SoRpp. More
specifically,

Ri0a(z) = Huoa X Vuoa X Evon =
H I 1 V 1
[(AF/Atuf) +Xin Aﬂiiu + Lt Anxl;zb‘m} x [(AF/A”) Ll A”"F/bA”+ @

m Ve Er Erpi Erpi
i=1 Apbi / Ator X ym + Zl 1 Arvi /A + Zl 1 Arui/Aser

where At = Ap+ Y o Appi+ Y| Arai (8)

Table 2 summarizes the K-parameters, formulations, and details used for setting up
the formulation, applicable to the AHP and Delhi participatory methods. Specifically,
detailed references to the literature and normative are reported when the classes or values
are already present; in all the other cases, the formulations are derived; in this latest case,
they are reorganized for work purposes, reporting them in the participatory validation
process (Section 4).

4. Influence Factors and Weighting with Participatory Methods

The indexes and descriptors are submitted to a pool of participants which includes
the following:

e Eight master’s degree students involved in studying the terroristic phenomenon in
Europe.
Seven European academics with experience in resilient and secure cities.
Two experts in participatory methods applied to architectural built environment issues
(static failure, preventive maintenance).

e  Four public policymakers involved in the management of security for big events.

The participants were engaged online to explain the main goal of the questionnaire.
However, they were equipped with a set of general information related to the goal of setting
up the algorithm before answering the questionnaire.

4.1. Validation of Influencing Factors and Formulation

In accordance with the described method, three levels of detail are required to the
participants (Table 4).

e  The first and second levels ensure that the indexes and K-types comply with the
selected risk determinant and the associated index, respectively. In these phases, the
Delphi method follows the “Consensus” goal.

o  The third level aims at the acceptability of formulation and ranges for each K-type.
Acceptability is measured by “Yes” or “Not” answers, and a field for comments
is included.
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Table 4. Results of the Delphi method (v"yes, x not).
. . First Round Second Round
First Round First Round CRV CRV
Consensus:
Consensus: the Index is Formulation Z
the Index is Compliant and Ranees 3 Formulation
Compliant K-Type with the Are 8 = and Ranges
with the Risk Associated Are Acceptable
. Acceptable?
Determinant Index
Kenv v 0.7143
Target index v
Ksyms v 1.0000
K 5714
Index of use v TUR v 05
Kuse v 0.8571
Prev. index v Kcon v 1.0000
Shape index v Kspp v 0.8571 v 0.8571
K v 1.0000
Accessibility index v IER
Kacc v 0.7143
Obstacle index v Kosst(v) v 0.7143
Index of attack type v Karr v 1.0000
Crowding index v Kcrp v 1.0000 v 1.0000
Index of reaction v
Kem v 1.0000

The results of the first and second rounds of consensus met a higher level of ac-
ceptability in the first round of the Delphi surveys, both in assigning indexes to the risk
determinants and in the association of K-descriptors to indexes.

The third level was addressed in two rounds due to recurrent notes about the ranges.
Specifically, Kcrp, despite reaching an acceptability rate in the round (CRV > 0.5), saw more
than half of the participants propose the use and association of standard ranges of values
with the qualitative classification, highlighting the opportunity to resolve the issue using
normative details. A new classification was determined for the selected K-type, including
the opportunity to use national ranges to manage crowding events for Kcrp.

4.2. Quantification of Factor Relations in the Determinant Calculation

In accordance with the AHP procedures, the participants were invited to determine
the final weight of indexes. The choice of the weight of indexes instead of K-parameters
results from the necessity to provide an easier way to solve the algorithm and, above all,
to understand the major results of the participatory approach. Moreover, in accordance
with Equations (2)—(4), the weights are assessed considering single determinants, thus
comparing three indexes for time. This is due to the necessity to consider independent
Hazard, Vulnerability, and Exposure determinants in alignment with the goals of the work.
The final weights for each index and the associated CR values are summarized in Table 5.



Heritage 2024, 7

5335

Table 5. Results of the AHP method applied to the K-descriptors.

Index Name Weight CR (%)
Hazard
Target index 0.6
Index of use 0.09 0.6%
Prev. index 0.31
Vulnerability
Shape index 0.24
Accessibility index 0.65 6.9%
Obstacle index 0.12
Exposure
Index of attack type 0.2
Crowding index 0.65 3.2%
Index of reaction 0.17

Regarding the comparison of participatory methods, consistent opinions can be high-
lighted at the end of the procedure, supporting the coherence and the structure of the
applied method:

e  The concurrence between the higher values of CRV parameters for K-types and the
weight of the associated index. This is the case of the target and accessibility indexes,
where both the CRV values associated with K-parameters showed higher values.

e  The relevance of major details about the crowding index in determining the most
coherent formulation and the associated final weight of the index.

In both cases, the participants demonstrated a clear and coherent perception of key
elements and features to be considered. Similarly, a good alignment with the review
research conducted as the foundation of the work can be highlighted.

5. Numerical and Theoretical Test and Validation of the Algorithm

The last phase of the work involves algorithm testing to validate the participatory
results and the suitability of the elements parametrized, thus testing them.

In order to exploit the calculation tool in accordance with national details, the algo-
rithm was processed for 22 Italian cases, providing different levels of peculiarities, both in
symbolicity and time of use. Table 6 summarizes the case studies in accordance with the
main conditions and the elements for discussion. More details about Fg and Fp and SoRs
extensions are detailed in Appendix A.

Table 6. Major details about tested case studies in Italy.

Presence of

Presence of

Italian Case Touristic Relevance Symbolicity Strategic Prmc];l;?ll dsiﬁmeOhC Mitigative
Buildings & Strategy
. L High—
. Milano— High, mdep.endent of Political and Duomo, Galleria yes
Piazza Duomo season and time of day economic
PI;;azr;zltiZl High, independent of High— Basilica Ponttificia, os
. season and time of day Cultural Palazzo Reale y
Plebiscito
Lo High—
Roma— High, independent of Religious and Basilica di San Pietro yes

Piazza San Pietro

season and time of day

political
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Table 6. Cont.

Presence of

Presence of

Italian Case Touristic Relevance Symbolicity Strategic Pr1nc1pz'11 S‘ymbollc Mitigative
o Buildings
Buildings Strategy
. L High— a1
Venezia— High, independent of Cultural and Basilica di San Marco, os
Piazza San Marco season and time of day . Palazzo Ducale y
economic
Cf)rato (BA.) o Low, citizen uses Low minor churches no
Piazza Sedile
Matera— High, “Matera Capitale
Piazza Vittorio della Cultura” and Medium—touristic Balcony on the “Sassi” no
Veneto “Sassi” UNESCO Site
Ostuni (BR)— Seasonal and mainly . .
Piazza della Liberta nocturnal Medium—touristic no
Trani .
(BAT)—Piazza Medium, presence of H}gh— Courthouse of the Castell(.) Svevo,
. . Touristic and . Representative church of yes
Duomo, Piazza Re cultural attraction . province .
. strategic the Romanic style
Manfredi
Narni (F.FR).—P.lazza . Medium high, Medium—cultural City hall Palace “dei Priori” no
dei Priori independent of season
Caldarola (MC)— Very low usage b
Piazza Vittorio yiow seby Low City hall Two churches no
citizens
Emanuele I
Catania— Medium, presence of University of
. . L cultural attraction and Medium—touristic y “Machiavelli” Theatre no
Piazza Universita . . . Catania
university attractiveness
Genova— Medium, presence of . .. Basilica di Santa Maria
. . cultural attraction and Medium—touristic . no
Piazza delle Vigne L . delle Vigne
university attractiveness
. Basilica Cathedral,
Parma— Medium, presence of Medium—touristic Baptistery, Bishop’s no
Piazza del Duomo cultural attractions P ¥ P
palace
Monza— . . . .
. Medium, business High—political
Piazza Trento e L R no
. activities and economic
Trieste
Perugia— Medium, presence of
Piazza IV P . Medium—touristic Curia of Bishop no
cultural attractions
Novembre
Pavia— Medium, presence of Palazzo Vescovile;
. cultural and university Medium—touristic Cattedrale di Santo no
Piazza del Duomo .
attractiveness Stefano
Padova— Medium, presence of . - .
Piazza delle Erbe cultural attractions Medium—touristic Palazzo della Ragione no
Regglo Calabria— Medium, presence of Medium—touristic Duomo no
Piazza Duomo cultural attractions
Cagliari— Medium, presence of Medium—touristic Prefet.t ura; Palazzo Regio, Cathedral,  yes, but related to
. . - Ecclesiastic . ; . o
Piazza Palazzo cultural attractions and strategic Ancient City Hall strategic buildings
Courthouse
.L Aquila— Medium low Medium—touristic Palazzo Poste e Telegrafi, no
Piazza Duomo Duomo
Ancona— Prefecture;
. Medium, presence of Medium—touristic Headquarter . yes, and related to
Piazza del . . . . San Domenico Church - 1
- cultural attractions and strategic regional Finance strategic buildings
Plebiscito i
police
San Gemini (TR)— Very low, usage b
Piazza San yiow, ge by Low San Francesco Church no
citizens
Francesco

Data gathering involved using Google Maps details (through Google Earth Pro
v.7.3.6.9796 using images ©2023Google, Airbus Maxer Technologies) in order to provide
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compatible and homogeneous data. Daily uses and opening times were also gathered
using Google Maps details. The use of these details helps in overcoming the regional
variability of the data available in vectorial maps (such as GIS data), which may determine
local variability when considering the physical objects in the case studies. Finally, due
to the variety of physical elements within the analyzed OAs, two main conditions were
considered for the algorithm testing: with (S) and without mitigative (NS) strategies. The
higher political and religious relevance of some case studies (Milano, Roma, Venezia) has
already moved policymakers to introduce physical solutions aiming at increasing the local
security of the places. As part of this study, the algorithm was also tested for the assessment
of strategies by means of the global risk calculation, in accordance with Equation (7).

Table 7 summarizes the results of all the cases, highlighting the distribution of risk
determinants for the environmental classes involved (F, Fb, and Fd), in accordance with
their extensions, for both attack types (T2—armed assault, T3—car bombing attack). The
mathematical application across several case studies has not established limitations, it
solves all the queries, and shows the expected results for most representative and symbolic
Italian case studies. This is due to the relevance of both Hazard and Exposure in relation to
the places, resulting from the weighted average of SoRs and square extensions. However,
additional observations can be noted:

e  Considering the variation in risk values for the S and NS cases, the algorithm provided
sufficient variations for assessing the presence of physical mitigative or protective
strategies. However, in compliance with the gathered data, all the elements aim to
reduce the Vulnerability of a place to external attacks (car bombing in movement). In
that sense, the reduction affects the Vulnerability values (see the case of Milano and
Roma) as a consequence of the physical reduction in the accessibility of openings.

e  When provincial case studies are assessed (Trani, Ostuni, Narni), the algorithm returns
medium values for the actual state of the places. This is due to the inherent critical fea-
tures (morphology, accessibility, lower level of protection) rather than the symbology
or attractiveness of the places.

e  Minor case studies, such as Corato, San Gemini, and Caldarola, reflect minor risk
values, as a consequence of the combination of lower levels of attractiveness and
symbology of places, combined with variable values of Vulnerability and Exposure.

Table 7. Summary of results of applying the algorithm in all the analyzed Italian case studies,
expressed in triads of values (H, V, E) for each environmental class (F, Fb, Fd).

City Environ. Class T2 T3
Type %Area H \% E R H v E R
Milano NoStr. F 71% 3.55 2.84 3.55 3.55 2.84 3.55
Fb 13% 0.52 0.53 0.52 0.52 0.53 0.52
Fd 16% 0.78 0.63 0.70 0.78 0.63 0.70
mean 5 4 5 100 5 4 5 100
WithStr. F 71% 3.55 2.84 3.55 3.55 1.42 3.55
Fb 13% 0.40 0.53 0.52 0.38 0.27 0.52
Fd 16% 0.66 0.63 0.70 0.70 0.31 0.70
mean 5 4 5 100 5 2 5 50
Roma NoStr. F 71% 3.55 2.84 3.55 3.55 2.84 3.55
Fb 1% 0.03 0.05 0.06 0.03 0.04 0.06
Fd 28% 1.39 1.11 1.39 1.39 0.84 1.39
mean 5 4 5 100 5 4 5 100
WithStr. F 71% 2.84 2.13 3.55 3.55 1.42 3.55
Fb 1% 0.03 0.02 0.05 0.03 0.01 0.05
Fd 28% 1.11 0.84 1.39 1.39 0.56 1.39
mean 4 3 5 60 5 2 5 50
Napoli F 65% 2.58 1.94 3.23 2.58 1.94 3.23
Fb 4% 0.10 0.14 0.16 0.11 0.09 0.15
Fd 31% 1.28 0.94 1.19 1.32 0.94 1.19
mean 4 3 5 60 4 3 5 60
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G Environ. Class T2 T3
ty Type %Area H v E R H A% E R
Venezia NoStr. F 71% 3.54 2.83 3.54 - - - -
Fb 17% 0.49 0.44 0.46 - - - -
Fd 12% 0.78 0.57 0.74 - - - -
mean 5 4 5 100 - - - -
WithStr. F 71% 3.54 2.83 3.54 - - - -
Fb 17% 0.37 0.44 0.46 - - - -
Fd 12% 0.61 0.57 0.74 - - - -
mean 5 4 5 100 - - - -
Matera F 70% 2.78 2.78 3.48 2.78 2.78 2.78
Fb 27% 0.75 0.93 0.85 0.78 0.85 0.85
Fd 4% 0.11 0.15 0.08 0.11 0.11 0.08
total 4 4 4 64 4 4 4 64
Ostuni Summer F 77% 2.31 3.08 3.85 2.31 3.08 3.85
(BR) Fb 23% 0.69 0.91 0.86 0.69 0.87 0.86
Fd 0% 0.00 0.00 0.00 0.00 0.00 0.00
mean 3 4 5 60 3 4 5 60
Winter F 77% 2.31 2.31 3.08 2.31 2.31 3.08
Fb 23% 0.69 0.73 0.73 0.69 0.69 0.73
Fd 0% 0.00 0.00 0.00 0.00 0.00 0.00
mean 3 3 4 36 3 3 4 36
Trani F 73% 2.19 2.19 292 2.19 2.19 2.92
Fb 7% 0.22 0.21 0.23 0.22 0.22 0.23
Fd 20% 0.70 0.51 0.59 0.70 0.59 0.59
mean 3 3 4 36 3 3 4 36
C(‘];r/i;" F 85% 1.70 3.40 1.70 1.70 2.55 1.70
Fb 14% 0.28 0.58 0.28 0.28 0.42 0.48
Fd 1% 0.02 0.04 0.02 0.02 0.03 0.02
mean 2.00 4.00 2.00 16 2.00 3.00 2.00 12
I:I;‘g)“ F 67% 2.69 2.69 2.69 2.69 2.69 2.69
Fb 33% 1.23 1.23 1.23 1.23 1.23 1.23
Fd 0% - - - - - -
mean 4.00 4.00 3.00 48 4.00 3.00 3.00 36
Caldarola o
(MC) F 76% 1.52 2.28 1.52 1.52 3.04 1.52
Fb 5% 0.15 0.20 0.10 0.15 0.21 0.10
Fd 19% 0.37 0.67 0.37 0.37 0.67 0.37
mean 2.00 3.00 2.00 12 2.00 4.00 2.00 16
Catania F 59% 1.77 2.37 2.37 1.77 1.77 2.37
Fb 41% 1.20 1.24 1.53 1.20 1.22 1.53
Fd 0% - - - - - -
mean 3.00 4.00 4.00 48 3.00 3.00 4.00 36
Genova F 36% 1.08 1.08 1.08 0.72 0.72 1.08
Fb 61% 1.69 1.82 1.70 1.21 1.21 1.70
Fd 3% 0.07 0.10 0.07 0.07 0.07 0.07
mean 3.00 3.00 3.00 27 2.00 2.00 3.00 12
Parma F 59% 1.78 2.96 1.78 1.78 1.18 1.78
Fb 4% 0.12 0.17 0.09 0.09 0.09 0.09
Fd 36% 1.09 1.79 1.01 1.09 1.06 1.01
mean 3.00 5.00 3.00 45 3.00 2.00 3.00 18
Monza F 64% 1.93 2.58 1.93 1.93 2.58 1.93
Fb 34% 1.05 1.40 1.02 1.05 1.40 1.02
Fd 2% 0.01 0.02 0.01 0.01 0.02 0.01
mean 3.00 4.00 3.00 36 3.00 4.00 3.00 36
Perugia F 68% 2.71 2.71 2.04 2.71 2.04 2.04
Fb 13% 0.46 0.46 0.29 0.46 0.39 0.29
Fd 19% 0.76 0.76 0.57 0.76 0.57 0.57
mean 4.00 4.00 3.00 48 4.00 3.00 3.00 36
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Table 7. Cont.

City Environ. Class T2 T3
Type %Area H v E R H v E R
Pavia F 42% 1.67 1.67 1.25 1.67 1.25 1.25
Fb 7% 0.24 0.26 0.18 0.24 0.21 0.18
Fd 51% 2.06 2.06 1.54 2.06 1.54 1.54
mean 4.00 4.00 3.00 48 4.00 3.00 3.00 36
Padova F 66% 2.64 1.98 1.98 1.98 1.98 1.98
Fb 34% 1.12 1.02 1.00 0.90 1.02 1.00
Fd 0% - - - - - -
mean 4.00 3.00 3.00 36 3.00 3.00 3.00 27
Reggio F 75% 225 2.25 2.25 2.25 2.25 225
Calabria
Fb 13% 0.39 0.36 0.36 0.39 0.32 0.39
Fd 12% 0.36 0.48 0.36 0.36 0.48 0.48
mean 3.00 3.00 3.00 27 3.00 3.00 3.00 27
Cagliari F 79% 2.37 2.37 2.37 1.58 1.58 2.37
Fb 17% 0.51 0.47 0.47 0.37 0.34 0.47
Fd 4% 0.12 0.12 0.08 0.10 0.08 0.08
mean 3.00 3.00 3.00 27 2.00 2.00 3.00 12
L’Aquila F 87% 2.62 2.62 2.62 2.62 2.62 2.62
Fb 5% 0.16 0.11 0.16 0.16 0.15 0.13
Fd 7% 0.22 0.29 0.22 0.22 0.29 0.22
mean 3.00 3.00 3.00 27 3.00 3.00 3.00 27
Ancona F 66% 2.63 1.97 2.63 1.97 1.97 2.63
Fb 9% 0.21 0.28 0.28 0.85 0.61 0.78
Fd 25% 0.85 0.75 0.72 0.75 0.50 0.60
mean 4.00 3.00 4.00 48 3.00 3.00 3.00 27
San
Gemini F 50% 1.00 1.50 1.00 1.00 2.00 1.00
(TR)
Fb 17% 0.36 0.54 0.34 0.36 0.69 0.34
Fd 33% 0.65 1.25 0.65 0.65 1.25 0.65
mean 2.00 3.00 2.00 12 2.00 4.00 2.00 16

In addition to the mathematical significance reached, these results also align with

the main principle of the terrorism phenomenon in classifying hard and soft targets, as
introduced by Gordon Woo [4]:

Protective strategies are independent of the Hazard of places when describing hard
targets. Considering the most relevant case studies (Milano, Roma, Napoli, Venezia),
the algorithm describes them as hard targets where the violent acts require operative
resourcefulness both in planning and executing; in fact, despite the higher symbol-
icity of places and the high level of protection achieved in the squares, Hazard still
maintains superior values, in the range [4 or 5]. This is in accordance with the weights
assigned to the target and the protection indexes (0.60 and 0.31, respectively) in the
Hazard assessment. On the other hand, the strategies reflect positive effects on reduc-
ing the overall risk values, having effects on Vulnerability as the main descriptor of
the inherent physical criticalities of places.

Protective strategies affect the Hazard value of places when the soft targets are assessed.
Consistent with the definition of “soft target”, the occurrence of events may increase
due to the lower level of protection of places, allowing for their replicability. In that
sense, the weights assigned to the target and protection indexes are well calibrated,
particularly in describing soft targets. This allows for the description of the strategies’
effect on reducing both the Hazard and inherent Vulnerability of places.

6. Discussion of Results from the Risk Assessment to Its Control and Management

In accordance with the results discussed in the previous section, the 5-point scales

of the Hazard, Vulnerability, and Exposure determinants are translated into qualitative
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meaning in order to support coherent and intelligible discussions of numerical results.
Table 8 summarizes the classes and the qualitative meaning assigned.

Table 8. Qualitative description of Hazard, Vulnerability, and Exposure determinants.

Hazard Vulnerability Exposure
1-2 unlikely 1-2 low 1-2 minor
3 probably 3 medium 3 moderate
4-5 likely 4-5 high 4-5 critical

These classes of significance are thus merged with previous results in reading soft and
hard targets, as well as with the terroristic principles in terms of result maximization, and
three main recurrences can be enunciated:

e  Hard targets belong to the higher class of Hazard (likely), exploiting the higher value
of damage (E critical).

e  Soft targets fit within all the other classes of Hazard (unlikely and probably), varying
for all the other determinant classes.

e  Due to the lower significance of places (H unlikely) and the lower potential effects (E
minor), soft targets do not require any specific measures regarding terroristic attack
risks. They are assumed to be negligible due to the lower attractiveness and efficacy
of violent events, assuming that Vulnerability is an independent factor.

Due to these results, the risk management of the terrorist phenomenon can be solved by
introducing and discussing three classes of risk typologies of real places as the combination
of Hazard and Exposure. Moreover, considering Hazard as the determinant to describe
a place’s proneness to violent acts, Vulnerability and Exposure are discussed in terms of
the degree of danger, combining the potency of damage and the intrinsic vulnerabilities of
places. These are thus combined to determine equivalent classes of actions to support risk
reduction in real places. Table 9 sums up the results in degrees of danger and classes of
risk, combining the typologies of soft/hard targets. Figure 3 shows the expanded matrices
for four combinations of the same classes of targets.

Table 9. Classes of risk associated with specific combinations of H and level of danger, discussed for
hard and soft targets, associating red, orange, green, and grey colors to represent high, medium, low,
and negligible classes of risk.

H Values Degree of Danger Class of Risk
Soft target
H [Lél[;\/ E][l' 2] all the combinations Negligible
H[4,5] VxE =11, 9] Medium
VI1,5LE[L, 3] VxE =9, 15] High
VXE = [3, 6] Low
HI[1,2]VI[1,5]; E[3,5] VxE = [6, 15] Medium
VxE = [15, 25] High
VXE =1, 4] Lery
HI[3] V[1,5]; E[1,5] VXE = [4, 12] Medium
VxE =[12, 25] High
Hard target
H[4,5] NE[4,5] VxE = [4, 10] Medium

V1, 5] VxE = [10, 25] High
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Figure 3. Expanded two-dimensional matrices of terrorism risk uOAs for soft (left) and hard (right)
targets, coherently with the classes of risks in Table 9 (red, orange, green, and grey colors represent
high, medium, low, and negligible classes of risk).

In more detail, besides the operative benefit of understanding the proneness to a single
risk of uOAs, some possible goals can be reached:

e  The comprehension of the possible critical points of the place can support the analysis
of behavior during the emergency, matching the geometric and physical properties of
the place to the users’ movements, while also assessing mitigative strategies introduced
for the reduction of pre-emergency phase, toward a more comprehensive behavioral—-
physical-based approach for emergencies [79,80].

e Considering an asynchronous multi-risk perspective, recognizing critical points vul-
nerable to harm in uOAs, and designing and assessing physical transformations of
the place to reduce susceptibility to terrorism offer the opportunity to evaluate the
resilience of such strategies in other risk occurrences. The inherent double relationship
between the protective and obstructing features of the physical objects in the area may
affect emergency conditions for other sudden threats (e.g., earthquakes). In that sense,
the design of mitigative and protective solutions may consider all the possible hazards
in uOAs, taking advantage of behavior analysis for emergency planning [64,81].

e Considering a synchronous multi-risk perspective, the identification of critical points
vulnerable to harm can be correlated with the local distribution of people when
external pressures occur, such as heatwaves. Here, the slow nature of natural events
may affect the local re-distribution of users within the uOAs, altering the local crowd
density and shifting potential point of attacks, as well as affecting user behavior [82].

All these advantages are strictly related to the qualitative approach at the basis of the
formulation, which became fundamental in describing a human-based phenomenon. At
the same time, some limitations can be expressed.

First of all, it is necessary to test the results related to previous events in order to
calibrate the quality of the data. This includes discussing the effects of an event before and
after the application of mitigative strategies. However, this can be achieved by including a
more comprehensive structure of results that includes the users’ movements. On the other
hand, this requires that the location has experienced the same type of attack in the same
place, which constitutes a significant limitation.

Another limitation of the analysis is related to the independence of the human di-
mension of the perpetrators. The proposed analysis is centered on the built environment
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aligning with the aim of the work and addressing the perpetrator’s actions during a violent
act may change the final riskiness of the place.

The setup of the discussed algorithm for squares concerns a specific matter, compared
to the general phenomenon. This is in line with most of the previous studies found in
the literature that tried to solve specific problems in cities exposed to these violent acts.
In accordance with European regulations [36-38], all these fields of application require
direction toward a common method to first measure the risk and then assess the overall
resilience level of cities. The application of a standardized method to assess terrorist risk
and the use of a set of parameters to describe and evaluate elements in the scenarios may
allow for the complexity of resolving the overall general threat, combining new parameters
and re-weighting them within a broader collaborative effort.

7. Conclusions

In this work, European theories on the terrorism phenomenon, normative experiences,
and phenomenological results about violent acts in urban open and public places (UOAs)
are combined to determine a simplified risk matrix for qualifying this urban built environ-
ment prone to terrorism. The matrix of risk, properly defined to describe uAOs as either
soft or hard targets, resulted from the assessment of the elements (objects and obstacles,
buildings, accesses) and properties (functions, geometry, symbolism) that usually feature
the real urban built environment, in accordance with city development and urban relevance
(political, religious, ...). Such properties, qualities, and deficiencies, both quantitative
and qualitative, are translated into descriptors (K-descriptors) by merging scientific and
normative experiences to provide a limited number of factors for the study of the real uOAs.
The nine K-descriptors, properly identified in formulation and meaning, were discussed for
compliance with the three determinants of risk (Hazard, Vulnerability, and Exposure) and
shared with the external judges through a participatory method. All the experts involved
in the AHP process were coached in the thematic study, presenting previous findings, i.e.,
the relevance of uOA within the European phenomenon, and the classes of mitigative and
preventive strategies. Specifically, the coherence with the determinants and formulations is
first assessed using the Delphi method. Then, the K-determinants were evaluated using
an AHP process to determine the main relevant ones. The main result of the participatory
process is the higher relevance of three main properties: the symbolism of place and its
level of protection (target index), which affect the Hazard dimension of the risk, the level of
accessibility (accessibility index) for the Vulnerability of the place, and the crowding level
for the standard use of the space for the Exposure dimension (crowding index).

The testing phase of the mathematical algorithm on a wider set of case studies in Italy
supported the validation of the tool, as well as its potentialities, both in testing possible
mitigation strategies and in classifying real case studies as soft and hard targets. In fact,
the determination of a formulation as a triad of determinant values allows us to control
their variation as single factors and thus to understand the possible effectiveness of space
transformation in terms of reduction in inherent vulnerabilities, increasing protection to
reduce the likelihood of events, or increasing the users’ protection when exposed to the
threat.

Finally, the use of SoRs to translate the interferences and inter-relationships between
square/street—as physical open areas—and the function of buildings facing these open
and public places offer the opportunity to study the actual urban open area as a system
of infrastructures, buildings, and uses. This is compliant with the recent studies on the
phenomenon in Europe, where the proneness of public places and public buildings to
violent actions influences perpetrator choice. In that sense, the physical delimitation of
SoR/s within the uOA and their qualification in terms of risk can support the identification
of major critical parts of uOAs where violent actions can be perpetrated. This provides
the setup for coherent and efficient evacuation plans, going beyond the assessment of the
pre-emergency phase toward the resolution of the emergency one, in accordance with the
BE S?’ECURe project of which this study is part.
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Appendix A

Table A1l. Details of the analyzed squares, considering the position and extension of the SoRs for Fb,
Fd, and all physical elements within the place.

Case Study Coordinates

Milano—Piazza del Duomo 45°27'51.34" N, 9°11/22.41" E

. Monument

Tree
|:| Covered bar terrace
I Porch/es

s Fence

. Monument
@ Lamppost
@ Bollard
= Porches
- Stair
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Table Al. Cont.

Case Study Coordinates

Roma—DPiazza San Pietro 41°54’8.01" N, 12°27'25.78" E

. Monument
@ Lamppost
@® Bollard

== Fence

BN Stair

. Monument
©® Lamppost
m Porches
[ ] Coveredbarterrace

s Bench
® Lamppost
Tree
@® Flowerpot
[l Covered bar terrace
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Table Al. Cont.

Case Study Coordinates

Matera—Piazza Vittorio Veneto 40°40'1.19" N, 16°36'22.86"" E

. Monument

® Lamppost
Tree

Il Flowerpot

= Fences

I Stair

[ Covered barterrace

. Monument

—— Stair
I Park area
® Flowerpot
[l Covered barterrace

\
L £ Zo
SR NANG A P ¥ 7l

Trani (BAT)—Piazza Duomo, Piazza Re Manfredi 41°16’55.31" N, 16°25'2.67" E

. Monument

e Fences
I Parkarea
® Lamppost
B Uncovered bar
Tree
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Table Al. Cont.

Case Study Coordinates
Narni (TR)—Piazza dei Priori 42°31'10.31" N, 12°30'55.51” E

@D Monument

@® Flowerpot

® Waste basket
EE Bench

M Kiosk

I Porch/es

"] Covered barterrace

[l Park Area

I Porch/es

B staic

Il Park Area

® Flowerpot

©® Lamppost
Greenery

@® Bench

D Covered barterrace

Il Uncovered bar
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Table Al. Cont.

Case Study Coordinates
Genova—Piazza delle Vigne 44°24'34.46" N, 8°55'52.36"" E

@ Flowerpot
@® Bollard
== Fence

[ Bar covered terrace

@® Bollard

. Monument

I Porch/es

Flowerpot

@ Lamppost

® Waste basket

Tree

B staic

. Underground Park Access
W Uncovered bar
Archeological site
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Table Al. Cont.

Case Study Coordinates

Perugia—Piazza IV Novembre 43° 6/43.88" N, 12°23/20.17" E

. Monument

B Porch/es
® Flowerpot
® Bollard

= Fences

l:‘ Covered bar terrace

g

. Monument

B Porch/es
@® Flowerpot
® Bollard

® Waste basket

=== Fences

D Covered bar terrace
Il Uncovered bar

. Monument

® Lamppost
@® Bollard
@ Waste basket
=== Fences
M Porch/es
W [ Coveredbarterrace
3 . Park Area
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Table Al. Cont.

Case Study Coordinates
Reggio Calabria—Piazza Duomo 38° 6'21.10” N, 15°38/29.40" E

. Monument
I Porch/es

@ Flowerpot
@® Bollard

® Waste basket
© Lamppost
Tree

Fences

Covered bar terrace
. Uncovered bar

® Flowerpot

@ Bollard

@ Waste basket
= Fences
Il Stair
BN Park area

. Monument

©® Lamppost

Il Benches

== Fences

M Kiosk

N Stair

. Covered bar terrace
. Uncovered bar

M Park Area




Heritage 2024, 7 5350

Table Al. Cont.

Case Study Coordinates
Ancona—Piazza del Plebiscito 43°37'10.62" N, 13°30'41.70" E

@) Monument

@ Bollard
® Waste basket
j == Fences
B Stair

Il Uncovered bar
I Park Area

@ Monument

® Flowerpot

=== Bench

I Stair
Covered bar terrace

Table A2. Examples of obstacles in case studies classified according to classes introduced in Table 2.
All images are extracted from Google maps spherical images.

Icon Examples and Locations

Lampposts, trees, and bollards in Lampposts in Piazza Lampposts in Piazza Trento e
Piazza Duomo—Reggio Calabria Duomo—L’Aquila Trieste—Monza
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Table A2. Cont.

Icon

Examples and Locations

Loggia in Piazza del Flowerpots in Piazza Loggia around Piazza San
Duomo—Pavia Sedile—Corato (BA) Marco—Venezia

Equestrian Statue of Vittorio Covered bar terrace in Piazza dei Fountain in the center of
Emanuele II in Piazza Duomo- Priori— Piazza IV Novembre—
Milano Narni (TR) Perugia

. . Park Areas in Piazza Duomo, Dense bollards line in Piazza delle
Perimetral bollards in Piazza San . ]
Pietro—Roma Piazza Re Vigne—
Manfredi—Trani (BAT) Genova

. T Stairs in front of the Stairs in front of
Stairs within Piazza della A -
Liberta—Ostuni (BR) cathedral in Piazza del Prefettura in Piazza
Plebiscito—Ancona Palazzo—Cagliari
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