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Abstract

This text presents a reflection on the roles that conservator-restorers may play within the context
of the disaster risk reduction efforts that Europe currently dedicates to Cultural Heritage assets.
Besides discussing some aspects related to the contribution of the discipline proper to the disaster
risk management of these assets, arguments are made for an increased engagement of the Conser-
vation-Restoration private sector in research and development actions aimed at more integrated
decision-making processes in the conservation of cultural property. Within this scope, the role and
experience of Nova Conservacao as one of the twenty partners of the Horizon 2020-funded project
STORM are briefly reported.

Percursos possiveis para a Conservacao e Restauro na gestao dos riscos do Patriménio

Construido: parcerias publico-privadas em projectos de I&D (Projecto STORM)

Resumo

O presente texto constitui uma reflexdo sobre os papéis que o conservador-restaurador pode
desempenhar no contexto dos esforcos de reducdo dos riscos de desastres que a Europa dedica
actualmente a proteccdo de bens patrimoniais. Além de se discutirem alguns aspectos rela-
cionados com a contribuicdo da disciplina propriamente dita para a gestdo dos riscos de desastres
que ameagam estes bens, sao apresentados argumentos a favor de um crescente envolvimento
do sector privado da Conservacao e Restauro em acc¢des de investigacdo e desenvolvimento, com
o objectivo ultimo de promover processos de tomada de decisdo mais integradores no ambito
da conservacgado de Patrimonio Cultural. Neste contexto, apresenta-se ainda uma breve descricédo
do papel e experiéncia da Nova Conservacdo como um dos vinte parceiros do projecto STORM,
financiado ao abrigo do programa Horizonte 2020.
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Introduction

In the particular context of Built Heritage, the main
disaster risk reduction responsibilities obviously fall upon
the public sector, and especially in its emergency and
cultural heritage authorities; in turn, the voluntary sector
(non-governmental organizations, NGOs) may provide
invaluable assistance in the management of such risks.
Yet the contributions of the conservation and restora-
tion private sector in the context of disasters occurring
on Built Heritage assets — and distinctly to what happens
for Museum objects — are generally still very limited to
the recovery and/or restoration of the affected buildings,
quite downstream within the overall management process.
However, and following current paradigms that empha-
size the importance of prevention and disaster prepared-
ness, the private sector operating in the conservation and
restoration of Built Heritage can provide relevant input;
particularly in the developing and/or providing of instru-
ments to support a more integrated understanding and
management of materials in their contexts, e.g. actions of
maintenance, monitoring, training, etc.

Very recently, the European Commission decided to
grant almost 14 million Euros to fund two projects dedi-
cated to the mitigation of the impacts of natural disasters
and climate change on Cultural Heritage assets. This effort
is hardly surprising considering the rate of destruction that
these events may inflict upon our patrimony, which is in-
creasingly regarded across Europe as pivotal for the identi-
ty and cohesion of societies. Both initiatives bring together
public, non-profit and private institutions, reflecting the em-
phasis given in Horizon 2020 (henceforth H2020) to projects
promoting a closer relationship between the obtaining of re-
search and development (R&D) results and their implement-
ing in the European business community, particularly at the
level of small and medium enterprises (SMEs).

Project STORM (Safeguarding Cultural Heritage
through Technical and Organizational Resources
Management) submitted one of the funded proposals,
articulating the efforts of twenty partners, spread across
seven different countries, providing expertise in areas
ranging from civil protection to diverse sensor technolo-
gies; from meteorology to archaeology; from seismology
to conservation. Within the scope of these two European
project consortia, there is only one conservation-restora-
tion company (Nova Conservagdo) participating as part-
ner. Along the following sections, the role of conserva-
tion-restoration in the scope of Disaster Risk Reduction
for the heritage sector is discussed, with emphasis on the
possible contributions of a conservation-restoration SME
as partner of a European research & innovation project.

Disaster risk reduction in the context
of Built Heritage conservation

Disaster risk reduction (DRR) is a designation that
denounces the growing awareness of the need for a
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stronger focus on preventive approaches that presides over
disaster risk management strategies today. DRR may be
defined as encompassing two key elements:

¢ Risk reduction, which “refers to efforts to limit risks
due to hazardous situations. This can be achieved by
good prevention” [1, p. 171].

« Disaster management, which “signifies the need to
reduce or limit the resulting damages caused by a
disaster. This can be achieved by good preparedness,
an efficient disaster or crisis management system
and an effective recovery process” [1, p. 171].

In the past decades, the application of risk management
methodologies, among which DRR is included, to
Cultural Heritage assets has been developed along two
main spheres: the preventive conservation of objects in
museum contexts; and the management of the impact of
disasters on architectural heritage. In more recent years,
the management of risks to the Built Heritage from a
preventive conservation perspective has also been gaining
momentum, with advances being made mainly in the area
of analysis and monitoring of environmental impacts,
for subsequent integration in methodologies for the
prioritization of conservation interventions, such as risk
maps.

Regarding disaster risks specifically, the UNESCO
Intergovernmental Committee for the Protection of
the World Cultural and Natural Heritage explicitly
“recommends that States Parties include risk preparedness
as an element in their World Heritage site management
plans and training strategies” [2, art.118]. In turn, the
2010 revision of the ICOMOS New Zealand Charter
clearly states the need for assessing the risks pressing
cultural heritage places, listing natural disasters and
human-induced threats as main risks for the integrity
of heritage values; these risk assessments are to be
complemented by “a risk mitigation plan, an emergency
plan, and/or a protection plan [, which] should be
prepared, and implemented as far as possible, with
reference to a conservation plan” [3, p. 8]. ICOMOS has
also been publishing “Heritage at Risk” (H@R) reports
since 2000, along with the proceedings from the dedicated
symposia “Cultural Heritage and Natural Disasters — Risk
Preparedness and the Limits of Prevention” and the two
“Tangible Risks, Intangible Opportunities: Long-term
Risk Preparedness and Responses for Threats to Cultural
Heritage”, where field applications of risk management
strategies against natural and human-caused disasters are
presented, so that lessons may be learnt and a body of
knowledge is built.

Likewise, [CCROM was among the first institutions to
propose a document on risk preparedness, applicable to
World Cultural Heritage [4], and endorsed by UNESCO
and ICOMOS; this manual was complemented in 2010 by
the publication, together with UNESCO World Heritage
Centre (UNESCO-WHC), of, among others, “Managing
Disaster Risks for World Heritage” [5], which guides
site managers through the development of a disaster risk
management plan. Finally, a special mention is due to the
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recent “Cultural First Aid” ICCROM-The Smithsonian
Institution initiatives [6], which work on building the
resilience of heritage communities via comprehensive
training programmes on the disaster preparedness and,
especially, response phases.

The urgency of a (practical) paradigm shift

Albeit the shift of focus from remedial to preventive
conservation has been strongly encouraged in the past
decades, its implementation in practice is still somewhat
limited in what concerns architectural heritage. Several
reasons may be behind these apparent implementation
difficulties, including the scale of the objects and the
implicated resource needs, adding to the “over-riding
preoccupation with the fundamental utility of heritage
buildings” mentioned by Stovel [4, p. 1].

A brief analysis of the investment made in the
conservation of the archaeological structures of the
Roman ruins of Tréia, in which Nova Conservagdo has
been directly involved in the past years, may be illustrative
at this point. The current site manager, Tréia Resort,
was charged with the preservation and valorisation of
the Roman ruins in 2005, a responsibility all the more
considerable given the state of abandonment that the
structures had reached and their consequent numerous
fragilities. Rising to the challenge of conserving the ruins
implied a substantial effort in human, time and financial
resources, starting which the appointing of a permanent
team of archaeologists, in charge of the ongoing research
and of the site management proper; and followed by the
landscape project, arguably the most visible result of this
investment, which greatly improved the site’s visiting and
fruition features.

Figure 1 presents the amounts spent by Trdia
Resort in the conservation-restoration of different site
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Figure 1. Amounts invested in the conservation of stone
structures of the Roman Ruins of Tréia carried out by Nova
Conservacdo between 2010 and 2015: in the first years, the
spending was as much dedicated to the resolution of partial
collapses as it was to crisis (pre-collapse) situations; over the
years, collapses have been prevented, and the efforts are now
directed at preventing crises from becoming collapses.
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structures between 2010 and 2015, carried out by Nova
Conservacdo. In 2010, the year of the valorisation
project set up by the site manager, the investment was
by far the largest. Nevertheless, apart from the protective
covering and/or reburial of a few structures in that year;
and the photogrammetric and laser scanning surveys of
some of the site areas (none of which executed by Nova
Conservacdo, and hence not shown in the diagram), the
investment in preventive conservation has been negligible.
The conservation-restoration of the stone structures of
the Tréia site has been largely based on five-year plans
that attempt to address the most pressing problems
given the restrictions in the budget made available for
the conservation of the site yearly. This translates into
identifying partial collapse and pre-collapse (crisis)
situations, so that priority is given to the treatment
of the most serious decay processes, and to partial
reconstructions where necessary, aiming at preserving
the scientific and documental values of the original
construction materials and techniques to the largest extent
possible.

These yearly conservation investments are entirely
due to the efforts and advocating of the archaeologists
who manage the ruins, consistently demonstrating their
awareness and receptivity regarding the conservation
needs of the site; they are, nevertheless, still insufficient
for the complete halting of emergency/crisis situations
(outside of catastrophic events) and the implementing of
an overtly preventive strategy. In a site where significance
is largely determined by scientific and documental values,
the importance of preserving the original construction
material and techniques, as well as all signs and traces
of historical use, cannot be overstated; which makes
preventive conservation approaches all the more critical.

The contribution of the conservation-
restoration discipline

As pointed out vis-a-vis the Sendai Framework (see
next section), DRR “is not a sector in and of itself” [7, p.
6], and therefore, in what concerns its application, “It is for
policy makers and practitioners to develop and implement
sector instruments, policies, programmes, guidelines,
standards as well as business practices” [7, p. 6]. In the
conservation sector, “practitioners” (and, ideally, “policy
makers”) should evidently include conservator-restorers,
who may aid not only in enhancing the site’s resilience,
via direct and indirect conservation actions, but also in
enhancing the coping capacity of the heritage community,
via training and dissemination activities.

Conservation is all about “managing change” [8, p.
71]; and conservator-restorers are specifically trained
to accompany transformation in heritage objects, which
implies articulating knowledge on the evolution of
heritage materials in their contexts with the aspirations of
their respective (present and future) stakeholders. From
this background, and in the specific framework of DRR,
the contribution of conservation-restoration may prove
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Figure 2. Disaster risk management cycle, as proposed by
UNESCO-WHC et al. [5].

key in: (i) understanding heritage risks; (ii) developing
procedures and methodologies to help mitigate and/or
counteract the impacts of different hazards; (iii) reacting
to catastrophic scenarios; (iv) creating monitoring
protocols and consequent crisis management models
(for slow- or rapid-onset crisis); (v) “build back better”
(a DRR priority), which in heritage contexts amounts
to recovery actions that promote the object’s and the
concerned community’s resilience; and (vi) in making
good practice recommendations.

UNESCO-WHC et al. have proposed that the heritage
risk management cycle may be represented by the phases
described in Figure 2. From this scheme, it is suggested
here that the conservation-restoration discipline may
contribute to heritage DRR in all of the processes listed in
Table 1, i.e., across the entire DRR action spectrum.

Table 1

Public-private partnerships
in the context of DRR

The fostering of PPPs within DRR

The Sendai Framework for Disaster Risk Reduction
2015-2030 [9] is the United Nations current guiding
charter for the development and enactment of disaster
risk management policies and strategies by member
states at national, regional and local levels. The Sendai
Framework was built upon the experience gained with
the implementation of diverse disaster risk management
instruments, and particularly upon the learnings ensuing
from the application of the previous UN dedicated
framework, the Hyogo Framework for Action [7]. Based
on the “lessons learned, gaps identified and future
challenges” drawn from the Hyogo Framework, the
Sendai Framework highlights the need for “the public and
private sectors and civil society organizations, as well as
academia and scientific and research institutions, to work
more closely together and to create opportunities for
collaboration” [9, par. 7].

In fact, one of the core principles of Sendai is
that “disaster risk reduction requires an all-of-society
engagement and partnership” [9, par. 19] (emphasis added),
and this multilevel societal commitment is pervasive
throughout the whole text: “disaster risk reduction and
management depends on coordination mechanisms within
and across sectors and with relevant stakeholders at all
levels, and it requires the full engagement of all State
institutions of an executive and legislative nature at national
and local levels and a clear articulation of responsibilities
across public and private stakeholders, including business
and academia, to ensure mutual outreach, partnership,
complementarity in roles and accountability and follow-
up” [9, par. 19] (emphasis added).

The recommendations to achieve the different Sendai pri-
orities again refer to an increased commitment of the private
sector as fundamental, namely highlighting the need to:

Possible contributes of the Conservation-restoration discipline in each of the DRR phases

DRR phase Possible contributes of Conservation-restoration

Risk Assessment o In the identification, analysis and assessment of Hazards; vulnerability; exposure In the ]
« In the Risk Evaluation process documentation
of the whole
process

Prevention &

« In the implementing of maintenance and/or preventive conservation actions/plans;

Mitigation « In the training or consultancy actions in preventive conservation
Preparedness « In the developing of emergency-response plans;
« Recommending material and human resources emergency needs
Response « In several steps of Cultural First Aid, as defined by ICCROM & The Smithsonian Institution
Recovery « In conservation & restoration
« In the returning of salvaged assets
« In monitoring and reviewing the different processes
« In informing the public
60 Conservar Patrimdnio 25 (2017)
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« foster cooperation and partnerships between the
scientific and technological community, academia
and the private sector in research, development and
dissemination efforts (see, for instance, par. 25 and
31190

» encourage the private sector engagement in DRR
research and innovation; technological development;
knowledge sharing and dissemination; and
development of normative frameworks and technical
standards (under the guidance of the public sector;
see, for instance, par. 36 [9]).

It can thus be said that, (at least) in the particular
scope of DRR, space is increasing for the private sector
to not only share its expertise and perspective, but also
to venture further into R&D and dissemination initiatives.

The fostering of PPPs at European level

The critical importance of SMEs in the sustaining
and development of economies in the European space is
institutionally acknowledged — the European Commission
Annual Report on European SMEs 2015/2016
illustratively begins with the sentence “SMEs form the
backbone of the EU28 economy” [10, p. 1]. Among
other things, this implies that the competitiveness of the
EU28 economy relies heavily upon the competitiveness
of its SMEs, which must therefore be furthered as much
as possible. Moreover, “since the competitiveness of
European SMEs in the global arena largely depends
on their ability to innovate, unlocking the innovation
potential of SMEs becomes pivotal to fostering growth
and jobs in Europe” [11, p. 1].

Advancing European competitiveness via investing
on its capacity for innovation is the primary goal of
the Horizon 2020 programme [12]. In line with the
aforementioned recognition of the key role of SMEs,
financial instruments were developed within H2020
aimed at an increased participation of SMEs in R&D,
both directly (via the SME instrument) and indirectly
(via the financing of projects in consortia submitted
within larger calls): in short, “more than 10% of the total
Horizon 2020 budget are expected to support research
and innovation activities carried out by SMEs” [11, p.
2]. Even though some obstacles that may be preventing
a wider SME involvement in H2020 have been noted, the
tendency should be for Europe to support an ever-growing
participation of SMEs in R&D, through H2020 and other
financial instruments [11].

Cultural Heritage DRR in the EU:
the application of Sendai

The “all-of society engagement” mentioned in
Sendai as critical for the design and application of
DRR measures and policies became one of the (four)
Key Areas of the European Commission Action Plan
for the implementation of the Sendai Framework [13].
Nevertheless, it is under Key Area 4, “Enhancing disaster
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preparedness for effective response and to ‘Build Back
Better’ in recovery, rehabilitation and reconstruction”
(which concerns the implementation of Sendai Priority
4), that the European initiatives regarding the application
of DRR for cultural heritage protection are previewed,
following the paragraph 30(d) of the Sendai Framework
[13, pp. 14-16]. These initiatives, intended to “develop
good practices on the integration of cultural heritage in the
national disaster risk reduction strategies to be developed
by EU Member States” [13, p. 4], include:

« assessing the risks and develop prevention measures
for the safeguarding of cultural heritage from the
impacts of natural disasters and human-caused
threats, as per the recommendations of the Work
Plan for Culture [14];

 the Horizon 2020 DRS-11-2015 call on “Disaster
Resilience and Climate Change topic 3: Mitigating
the impacts of climate change and natural hazards on
cultural heritage sites, structures and artefacts” [15],
under which two international projects, HERACLES
and STORM, were chosen for financing and are
currently underway.

Other European initiatives on improving the resilience
of cultural heritage sites against disaster risks are currently
ongoing [16], asserting the current relevance of the topic,
and mirroring the shift from remedial to preventive
approaches both in DRR strategies and in the heritage
conservation discipline. In the context of the current text,
presenting the perspective of a conservation-restoration
SME collaborating in this field as a H2020 project partner,
the STORM project will be discussed further.

Project STORM
Aim and goals

Ultimately, the aim of project STORM is to develop
instruments to increase the resilience of heritage objects
(including sites) against the impacts of natural disasters
and climate changes. This aim is to be pursued along three
main dimensions: Prevention; Intervention; and Policies,
planning and processes, within which the objectives listed
in Table 2 [17] were envisaged.

As may be inferred from the table, STORM intends
to provide both technological and procedural tools to
support decision makers faced with crisis and disaster
situations during the DRR phases of prevention,
preparedness, response and recovery; a disaster risk
management approach will be followed as a means to
promote more holistic and integrative decision-making
processes [18]. The tools to be developed within STORM
notably include: normative proposals and technical
guidelines covering different phases and operational
sectors intervening in heritage assets; low-cost sensors
and software tools to support early detection and follow-
up of emergency situations; and a collaborative platform
for knowledge sharing among different actors to promote

61



Nuno Proenca, Maria Joao Revez

Table 2

Objectives of STORM for each of the foreseen project dimensions (adapted from [17])

Prevention Intervention
OBIJ1: Select, evolve and
integrate environmental

services

OBJ2: Define and implement
a supporting service for the
mitigation of natural hazards
and assessment/ management
of threats

heritage sites

OBJ3: Survey and diagnose resorting to cost effective,
non-invasive and non-destructive methods and
assessment methodologies and  processes relating materials properties, particular
environmental conditions, and profile of cultural

OBJ4: Define and implement models and services for
generating and managing a situational picture based on
data collected by physical and human sensors tools

Policies, planning and processes

OBJ7: Propose adaptations and changes

in existing policies and government
rocesses, based on the acquired
nowledge

OBIJ8: Provide cost analysis for site
protection against natural hazards
managed by the STORM data analytics

OBJ5: Provide methodologies, practices and software
tools for more reliable maintenance, restoration and

long-term conservation

OBJ6: Define a collaboration and knowledge-sharing
framework for the community of stakeholders

crisis management on heritage sites in an integrated and
sustainable manner.

Project architecture

The proposed instruments will be developed on
the basis of the results (i) of a survey of heritage
agents in all partner countries (in progress), to identify
methodological and/or procedural (regulatory) needs in
the various phases of asset intervention pre- and post-
crisis; (ii) of the readings of the various sensors to be
installed in the pilot sites, according to the specific risk
scenarios developed for each site (in progress). These
sensors include not only legacy systems, e.g. thermo-
hygrometers, but also instruments to be developed or
tailored for their specific application within the project,
including: wireless acoustic sensor networks (WASN)
for detecting fire, flood and infestations; drones equipped
with high resolution cameras and light detection and
ranging (LiDAR) and/or cameras with near infrared
detection and/or thermal and multispectral sensors
for mapping and monitoring of structural movements
and surface changes; induced fluorescence sensors
for the monitoring of biological colonization; and
interferometric synthetic aperture radar (InSAR), for
monitoring structural changes and/or detecting seismic
activity or flooding. On the other hand, technologies
will be developed to enable the use of data obtained by
crowdsensing, i.e., requested by internet to visitors or
other users of heritage sites.

The information flows between the different
project layers are depicted in Figure 3 [19], which
also highlights the intended STORM outcomes:
technological instruments and planning and policy
recommendations for a more integrated management of
the hazards affecting cultural heritage sites. Based on the
heterogeneity of sites and respective contexts, STORM
intends to build a knowledge platform flexible enough
for site managers to adapt to the specificities of each site
and its impending threats; grounded on information and
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results drawn from a risk-management based approach,
supported by cost-effective monitoring and/or early-
warning technologies.

The role of Nova Conservacgao

In pursuit of the aforementioned objectives, STORM
convenes partners from a wide range of areas [20],
bringing together experts from archaeology, meteorology,
seismology, different sensor technologies, conservation
and restoration, civil protection; and cultural heritage
protection authorities, both at governmental level and at
site management level, including of course the institutions
behind the pilot sites on which STORM tools will first be
tested: the Roman ruins of Tréia (Portugal); the baths of
Diocletian, in Rome (Italy); the fortress and old centre
of Rethymno, in Crete (Greece); the grand theatre of
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Figure 3. Project STORM architecture, highlighting the
information flows of the sensors that will be used (in the base) to
the instruments that will be developed in the scope of the project
(at the top). Adapted from [19].
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Ephesus (Turkey); and the archaeological site of Mellor
(UK) (Figure 4) [21].

In this project consortium, Nova Conservacio is one
of the main contributors to the conservation-restoration
sphere, offering recommendations and strategies for its
proper integration and implementation, not only in the
scope of STORM, but also within the future solutions that
the project intends to propose for a more comprehensive
and sustainable safeguarding of cultural heritage objects.
Given the training and experience of its collaborators,
Nova Conservacdo is able to propose an understanding
of the objects that allows identifying needs, priorities and
objectives for their preservation in pre- and post-disaster
contexts; thus supporting the strengthening of method-
ologies aimed at a more integrated management of the
diverse risks affecting built heritage assets. For these
reasons, Nova Conservagao is expected to make contribu-
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Figure 4. Project STORM pilot sites: @) Roman ruins of Tréia;
b) Diocletian baths; ¢) fortress and old centre of Rethymno; d)
grand theatre of Ephesus; e¢) Mellor archaeological site. Source:
[21].

tions within most of the work packages previewed (and
underway) within STORM, as depicted in Figure 5 [22].

Thus far, Nova Conservacdo was able to contribute
heavily to the project’s frame of reference, including
the identification and characterization of the relevant
processes and actors involved, and the tailoring of DRR to
the Built Heritage field. In addition, Nova Conservagao is
one of the technical advisors to the Tréia ruins, assisting
not only in the identification of the main threats facing the
site and its respective exposure and vulnerability features,
but also in the definition of the actions required to enhance
the site’s resilience to natural disasters and climate change.
Nova Conservag@o will be the main partner advising on
specific conservation actions that may mitigate the impact
of environmental risks upon the archaeological structures
of Tréia.

As conservator-restorers, it is our perspective that the
enhancement of the resilience of heritage sites against
the hazardous impacts critically relies not only in having
adequate emergency preparedness and response systems
in place; but also in identifying and implementing
prevention and mitigation measures, dictated by a deep
understanding of the particular conditionings of each site

63



Nuno Proenca, Maria Jodo Revez

Development

Awareness

Nova Conservagao — STORM involvement

P6: Information Integration and Situation

5: Risk Management and Hmﬁl\

Tools

WP7: Collaboration and knowledge-sharing
services

¥

WP8: STORM System
Integration

\

4
'WP9: Experiments,

Deployment

WP11: Innovation and S
Business planning

WP10: Dissemination and
training

improve

validation and assessment of

Figure 5. Work plan of project STORM, emphasizing the participation of Nova Conservacio across the different project areas (work

packages). Adapted from [22].

and framed within a holistic management context, where
maintenance strategies should feature prominently.

Conclusions

The fact that disaster risk reduction must ensue from
an all-of-society effort holds true in what concerns the
Cultural Heritage sector, particularly when considering
that the paradigm shift from remedial to preventive
conservation approaches stills needs to gain a wider
recognition and application at practical level.

The conservation-restoration  discipline, being
relatively new, is not always given the necessary space
in the definition of decision-making recommendations,
methodologies or strategies, especially in the scope of
Built Heritage conservation, but it can, in fact, add a
relevant contribution at this macro-level in the bridging
of the concerns of site managers, the results obtained
via materials research, and the conservation needs of
the objects proper. This dialogue articulation, as well as
the advocating for the present and, specially, the future
significance of heritage objects is where conservation-
restoration may make a difference, thus promoting more
integrated conservation processes.

To involve the conservation-restoration private sector
at the methodology-development stages should promote
a faster transfer of the acquired (and duly validated)
knowledge and tools into practice, which, in turn, should
relevantly assist in endowing the heritage sector with
more effective capacities to cope with ever-pressing risks.
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