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The science is clear.

Climate change is happening.
The impact is real.

The time to act is now.

Ban Ki-moon (2007)

INTRODUCTION

Cities represent a unique wealth of our countries and are evidence of the
intellectual, relational ability of humanity as well as the manual ability
that has elevated Western civilization. Cities have always been a place of
innovation and evolution toward new, more innovative perspectives, a
place to cultivate the shoots of social, material and especially cultural
growth (Fioretti et al. 2020). The cultural value, of which they are an
expression, is such that cities have become privileged places of interest
since their foundation, where material and intellectual exchanges were
encouraged and sought. This period also includes moments of unease
which, in some historical periods, have introduced dangers to the heart of
the city. These hazards were primarily related to social difficulties caused
by economic, social, or distant events such as wars or natural events. In
these situations, we have witnessed phenomena of involution mostly of
the social and material type, which, despite the apparentlack of resources,
demonstrated a high degree of resilience on the part of the population,
i.e., an ability to cope positively with adversity by co-evolutive cultivating
and implementing remaining assets (Rausell-Koster et al. 2022).

The desirable activation of this strategy, aimed at the survival of
life in its various expressions, and the intellectual and physical regener-
ation of humanity, offers new ideas for reflection. These ideas direct
the strategies to be implemented for contemporary life, and, above all,
the strategies to be sought for future growth.

The new challenge, besides being directed towards improving
living conditions, confronts humanity with the necessary and shared
search for the strategy mentioned above.

This is a much more complex challenge, related to the level of
development achieved by society, particularly Western society. Our
society has directly contributed to creating and implementing the
causes of the problems within cities, territories, the environment, and
the wider space.
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KNOWLEDGE OF CURRENT ISSUES
FEEDS A NEW HOPE

The increase in these problems is part of the wider risk that causes cli-
mate change which takes on an increasingly extreme, aggressive, and
exponential trend in growth (Bonazza et al. 2018).

Within this broad context of thought, in which the awareness of
the scale of the problem becomes a cause for upheaval and the aban-
donment of hopes for future progress, it is essential to seek new energy.
These strengths are dictated by a capacity to bring resources back into
play and to re-interrogate oneself to find a new direction to take for the
future. The actions to be planned need to be globally shared and to be
able to offer real protection to the heritage, not only in the immediate
future but also for their preservation and future continuity. The people
benefiting from our heritage are visitors and tourists (Calzolaio 2017),
as well as citizens of the cities, and all of them deserve a guarantee from
the institutions that they will be able to enjoy these assets safely and
have access to them in any personal physical condition. The debates,
which have arisen in the various institutions at the international level,
share how there has been a progressive realisation of the risks that the
absence, even unintentional, of governance of transformations, can
lead in dangerous directions (Pedrini and Rossi 2022: 9), even tending
to the loss of the identity of the place (Martelloni 2023). From this con-
cept, moments of confrontation were triggered in which the shared
interest of the various disciplines involved (conservation, economics,
sociology, environment, management) were able to create innovative
discussions, in the awareness that these opportunities for collabora-
tion are the few possibilities available to halt an otherwise unstoppable
course (Loulanski 2006: 66).

Therefore, the preservation of heritage, more than at any other
time, today passes through the governance of urban development,
which encounters numerous challenges (Fanzini, Tartaglia and Riva
2019: 9). The increase in population, the contamination of cultures and
the role of the individual, and new demands for use, are aspects that
have already been under discussion for some time. Therefore, guide-
lines have been envisaged, even if not yet consolidated, that favour the
conservation of the built environment, the challenge appears to be
more complex about the increasingly necessary transformations
resulting from the effects of climate change and natural events that
override the aforementioned requirements.

The European Parliament’s (2023)! recent proposal for a law on the
reduction of energy consumption in the building sector (if it becomes
enforceable) has important consequences for historic centres as they
are characterised by well-established construction choices, which have
marked the ways of building for centuries and which are now energy inef-
ficient according to the new standards proposed. On the other hand,
devastating building interventions in recent decades have placed no
limits on energy consumption but have placed high energy consumer

1 Articles 5l.a and 5L.b.
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living volumes on the building market. As things stand at present, we are
at a crossroads, the two directions of which will, either way, entail signifi-
cant economic costs. On the one hand, opportunities can be created for
a redesign of fragmented and degraded urban fabrics if the adaptation
concerns an urbanisation where building solutions are part of a predom-
inantly speculative process.

In the case of historic centres, on the other hand, which are nerve
centres of the social histories of European civilisations, of the succession
of styles, building types, construction techniques and ways of life, the
issue appears more complex and at the same time worrying, and must
necessarily start not only from an understanding of the problems.

In this context, in which the awareness of the scale of the problem
becomes a cause for upheaval and the abandonment of hopes for future
progress, it is essential to seek new energy. These strengths are dic-
tated by a capacity to bring resources back into play and to re-interro-
gate oneself to find a new direction to take for the future.

CASE STUDIES: THE CITIES OF PORTO
AND GUIMARAES

Looking at the issues of the cities of Porto and Guimaraes, as in many
European historic centres, it is evident that the management and con-
servation of the historic city is the central theme of many questions
that need to be answered, even with some speed.

Both cities represent two examples that, with different facets,
stimulate parallels and comparisons also with numerous Italian reali-
ties (Montanari 2022). Particularly with sites where tourist pressure,
construction inadequacy in the face of the violence of natural and
unpredictable atmospheric events, the problem of energy saving, but
also the desire for real, inclusive, and holistic design for people, repre-
sent opportunities for knowledge of the historic built environment. But
this can be done with a conscious approach and innovative theoretical
and operational foundations.

The two Portuguese cities of Guimaraes and Porto constitute two
different but very useful cases for proposing a reflection on the relation-
ship between the conservation of the historic centre and the development
of the city due to the new environmental problems described above.
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— THECITY OF PORTO

The city of Porto is the capital of the second largest Portuguese metro-
politan area. The municipality is distinguished by the many activities
related to tourism, facilitated by cheap travel, which is pushing the ren-
ovation of the old town. The services are functional for visitors rather
than citizens, similar to what happens in Italian tourist areas (Loza
2010: 8-10). This changes both the direction mapped out by the archi-
tect Tavora? and his commitment to support the contribution of the
social element, granting it the same role as other stakeholders. The
preservation of heritage has been proposed with the cautious physical
recovery of buildings to respond to and satisfy the needs of comfort,
hygiene, and quality of'life of the human community living there. “[Porto
has] become an example of a precursor study of the methodologies
foreseen in the concept, still contemporary, of an ‘Integrated Urban
Rehabilitation’” (Aguiar 2010).

The urban redevelopment study of Barredo (Loza 2010:16; Canto
Moniz, Correia and Gongalves 2014: 6) marked a turning point in the
design philosophy of the historic centre of Porto. Previous urban plans
promoted extensive demolition of the urban fabric, mixed with a strat-
egy of recovering historic buildings for tourism activities. Tavora aimed
to preserve not only the buildings but also those who lived in them?
(Tavora1978: 95-99; Moniz 2017).* In other words, the attention paid to
the diffuse built environment was similar to that of monumental archi-
tecture (FIGG. 1-3).

2 In fact, the Barredo Urban Renewal Study (ERUB) elaborated by a group of officials
of the Housing Services Department — Building of Housing Services — represents an
important turning point in theories on the fate of cities in the Portuguese context.

3 The work was developed based on previous surveys on the social, economic, and
physical dimensions). Globally, the study addressed this sector as a living part of
the city and promoted the improvement of its links with surrounding areas, aiming
to recover it from the identified ghetto situation. The proposals revealed a strategy
based on reducing the density of employment and redeveloping buildings,
improving their living conditions through the introduction of toilets and the
reorganisation of the interior spaces of dwellings.

4 The principles underpinned in Barredo’s Urban Renewal Study consisted of
an integrated conservation policy based on the improvement of the social and
economic conditions of the populations affected by the business operations;
participation in the municipal’s urban and housing policies; the evaluation of all
buildings or groups of buildings of historical, artistic and archaeological interest,
agreeing, in principle, to their preservation and the necessary upgrading of existing
conditions; the determination of the housing capacity of buildings, thereby
ensuring the housing capacity of buildings, and the only temporary relocation
of residents; the definition of the criteria for determining the terms of any transfer
deemed necessary when the number of residents exceeds the housing capacity
established for the buildings affected; the definition of the factors to be taken into
account for the revision of the rental policy; the definition of guidelines for the
actions to be taken in cases where the owners do not carry out the planned building
work; the definition of non-repayable financing for private interventions; and the
determination of expropriation criteria. These nine aspects also underline the need
to collaborate, not only with people but also with people when technicians (archi-
tects, engineers, geographers, sociologists, etc.) develop urban regeneration plans.
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FIG.1 Barredo, Porto. (Canto
Moniz, Correia and Gongalves 2014).

FIG. 2 Area Barredo, initial
renovation study, Architectural
Composition 3, ESBAP, 1967-1968
(Fernando Tavora).

FIG. 3 Interior of the House
of 24.
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FIG. 4 Building along the
internal streets of Guimaraes.

FIG. 5 Building along the
internal streets of Guimaraes.

— GUIMARAES CITY

On the other hand, the city of Guimaraes shows a historical centre cen-
tred on two key elements: the monastery and fortress distributed over
two areas of the upstream and downstream territory (Tavora 1982).
Around them, there has been continuous development and progressive
growth outwards of the circle of walls built in the thirteenth century
(UNESCO 2007: 21). In addition to the residence, the functions that saw
the most development were those of manufacturing. The latter directed
urban and economic growth until they reached their peak in the twenti-
eth century. The strong anthropic pressure, which has been widely
debated not only in the local area, has led to the occupation of the histor-
ical building for residential use and also by the tanning factories.

The implications of these factors were twofold. On the one hand,
there has been a progressive increase in pollution in the Couros stream.
On the other hand, the transformation of the historic centre into areas
of'severe urban, architectural and, consequently, social decay has been
observed. This situation was mirrored in many European cities after
the Second World War when the search for new jobs led the population
to move to urban centres and adapt to any living situation.

It was necessary to wait until the 1980s for the local municipality
to show some attention to this part of the city. The projects, aimed at
trying to improve the living conditions of the inhabitants and with the
desire to safeguard the city centre, took place with the involvement of a
particularly perceptive team of operators. The working group gave rise
to an articulated planning process (public spaces, public and private
buildings, urban management) with the direct involvement of the pop-
ulation as the preferred interlocutor. It is worth noting that in the local
debate, the professional team needed to be well-versed in the manage-
ment of the historical building (FIGG. 4-5).

Moreover, the protagonists of this land reclamation work had contin-
uous contact with the local population so that their needs could be readily
understood, and decisions could be shared at all levels.5 Interventions on
private properties were guided and directed with great care by the identi-
fied team, creating a kind of mutual “contagion” action among the inhabit-
ants in the recovery of properties.

The declaration of the city as a World Heritage Site (UNESCO
2023) has defined several instances aimed at activating increased con-
trol to protect and enhance the historic centre.® A buffer area has been
identified around the old centre. It was considered a filter between the
expansion part and the heart of the city. However, this added value some-
times led to the underlining of the material symbols of architecture that
the UNESCO declaration had identified as elements of recognition of the
city’s value. The consequence is the laying bare of part of the heritage in
its deepest aspects to the point of stripping away the building element as
away of guaranteeing historical testimony.

5 Internationally known examples such as the conflicts over the renovation of Le Marais
(Paris, France) or the architectural criteria for the transformation of Bologna (Italy).
6 Decree-Law n° 309/2009 of 23 October 2009, Art. 44..
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HISTORIC CITIES TOWARDS BROAD
PERSPECTIVES WHEN CULTURE GOVERNS

It is widely agreed that the protection of cultural heritage and land-
scapes is an international priority with important economic, social and
cultural impacts (Pajno and Smigel 2022: 11).

For many years, disaster scenarios have been planned for the
effects of climate change. Unfortunately, the predictions are being
borne out with violent events occurring without any careful prepara-
tion. These factors put the “historical city” system in crisis. Irregular
precipitation, severe and sudden landslides, high temperatures and
water emergencies are the main causes of the urban problem.

New specialized studies have been undertaken to understand the
development of the climate system and, more importantly, the effects
to find sustainable solutions.” At the same time, to prevent risk situa-
tions and related degradation processes, strategies have been acti-
vated for detailed knowledge of the characteristics of the historical
materials and their interactions with the environmental action.?

— MOMENTS OF ANALYSIS TO ACQUIRE BETTER
KNOWLEDGE ON THE ISSUE OF HERITAGE

The first level of attention strictly concerns problems generated by
chemical-physical processes (Sabbioni et al. 2010).

The material cultural heritage consists of marble and limestone,
sandstone, brick, metal, wood and glass. The climatic parameters, which
most interact with the materials and structures of the built cultural her-
itage, are numerous.

Temperature-related parameters, for example, include seasonal
and annual temperature variations, frost and thaw cycles, and thermal
shocks. Other associated parameters are precipitation, seasonal and
yearly mean values, consecutive rainy days, and extreme precipitation.?

7 See “Culture and Creativity” section, item “Cultural Heritage”, subitem “Cultural
heritage in EU policies” in the European Commission website. Availabe at: <https://
culture.ec.europa.eu/it/cultural-heritage/cultural-heritage-in-eu-policies/
sustainability-and-cultural-heritage>.

8 This research theme focuses on the study of the mechanisms of physical, chemical,
and biological deterioration in the interaction between the environment and
cultural heritage, both inside and outside.

9 Annual precipitation will not change. What will change will be the intensity of rains
and drought periods. This will have an impact on heritage both in terms of the
frequency of extreme events, such as floods and droughts, and for more subtle
changes, such as the alteration of relative humidity values. Floods have a dramatic
impact on materials. Beyond structural damage, the worst time is not when an active
is submerged in water, but when the water withdraws and dries. There is a risk of too
fast evaporation leading to irreversible degradation of wood and porous materials.
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Other related parameters include precipitation, seasonal and ann-

ual mean values, consecutive rain days, and extreme precipitation. No

less important are data related to air pollution such as gas concentra-
tion (SO,, HNO, and O,) and acidity of precipitation.!

Based on the available knowledge, the predominant role of water
as afactor of direct and indirect degradation of the materials making up
the cultural heritage appears. Increasingly frequent extreme events
such as heavy rainfall, floods and storms are also responsible for struc-
tural damage in historic buildings (Bonazza et al. 2021). At the same
time, the chemical dissolution of carbonate stones is primarily due to
precipitation and increased atmospheric CO, concentration. Structures
made of stone material will continue to experience a high level of risk
from thermal stress.

Rising temperatures and temperature ranges can negatively
affect the preservation of Mediterranean heritage stones. It is a phe-
nomenon known in the jargon as “thermoclastism”: marble, composed
of calcite crystals, expands unequally as the temperature rises while it
decreases as the temperature drops. The difference in volume between
day and night produces thermal stresses that can lead to the disinte-
gration of the material.

Decohesion of porous building materials is expected to increase
as a result of increased cycles of crystallization/solution of salts.
Instead, as temperatures rise, there will be a general reduction in the
damage caused by frost and thaw cycles. Another danger to the artistic
heritage may finally come from the crystallisation of sea salt, an effect
that occurs when the relative humidity fluctuates around 75 per cent.
A water cycle with humidity around these percentages causes crystalli-
sation processes that can create efflorescence on surfaces and put the
most porous materials under stress. Due to the temperature variations
that will occur during the century, the number of water cycles with 75%
humidity will increase throughout Central Europe.

In summary, the main critical issues related to chemical-physical
factors with direct effects on cultural heritage can be summarised as
follows (Sardella et al. 2020):

- increased extreme precipitation and temperature events that, by
alternating wet and dry soils, increase the risk of ground subsidence
and accelerate the degradation of masonry structures;

- intense and frequent rainfall causing increased erosion of archaeo-
logical sites and damaging flooding with direct effects on historical
settlements;

- changes in the hydrological and hydrogeological regime endangering
buried archaeological heritage and historical settlements;

- changes in vegetation patterns and related proliferation of invasive
species that threaten the integrity of archaeological remains and
historical landscapes;

10 There are maps of the 30-year averages for the reference period (1961-1990),
the near future (2010-2039) and the distant future (2070-2099) and maps of the
differences between the averages of the near future and the reference period and
between the averages of the distant future and the reference period for assessing
and quantifying the entity.

Barbara Scala



- rising temperatures that make some plantations of historically nati-
ve tree species difficult to conserve;

- climate change with effects on the proliferation of pests that threaten
theintegrity ofhistorical heritage and landscapes, particularlyinagri-
culture;

- reduction of snow cover, a retreat of glaciers leading to disruption
and degradation of the landscape;

- rising sea levels and increasing storms that pose serious threats to
historical landscapes, structures, buildings and archaeological sites
in coastal areas.

— STRATEGIES OF GOVERNAMENT TO IMPROVE
THE HERITAGE CONSERVATION

A second level of focus is on how culture and material and immaterial
heritage can reorient the values based on which we make our environ-
mental, economic and social energy choices. Awareness of the impor-
tance of cultural heritage encourages more careful and conscious
choices. So culture and the heritage that represents it is sustainabil-
ity. Cultural policies are at the heart of the 2030 Agenda for Sustainable
Development. Integral culture, linking social, economic and environ-
mental dimensions, is the means for human capital to build pathways
through different and courageous visions new to inventing solutions.
This work starts from the Faro Convention, which first sanctioned and
emphasised the value of cultural heritage, a resource for sustainable
development used wisely for the quality of life in the evolution of soci-
ety. The IFCD are no less important because it is an instrument in which
culture is defined as a process of cultural production. This aspect
shows that culture produces effects, goods, services, activities, and art.
As a productive sector, it is essential to the quality of a territory’s good
governance. Similarly, the new European agenda for culture offers
financial instruments and economic measures; it identifies culture as
the main lever for the promotion of active citizenship and the common
values of inclusion of intercultural dialogue — we are in the area of social
sustainability. Finally, another decisive step in our achieving awareness
of how much culture and sustainability are linked is the World Health
Organization, which confirms the primary role of the arts and culture in
the prevention and treatment of health.

11 See the "Recovery plan for Europe" section in the European Commission website
available at: <https://commission.europa.eu/strategy-and-policy recovery-plan-
europe_en>.
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These are not the only documents that will direct the approach to the
growth of society and consequently of cities in the coming years. The
NextGenerationEU! is an opportunity to transform our economies and
our society, where culture is still a determining factor in strengthening
human capital, not with a temporary solution but with solutions and tools
that are part of the daily strategy of people and companies. Sustainability
has three social, economic and environmental dimensions. Not harming
the environment is the primary criterion for ensuring the green transi-
tion. This can be done through the strengthening of the competencies of
the public and private system concerning processes, services and cul-
tural and creative products with low environmental impact, promoting
networking opportunities to initiate interdisciplinary dialogues and col-
laborations to develop/adopt system solutions aimed at the reuse of
resources and the pooling of skills.

The European Union has promoted three main policies in the
environmental field. The first is the decarbonisation of the economy,
which involves reducing impacts, mitigating greenhouse gas emissions
through economic activity and taking into account adaptation or that
the climate is changing and the need for business to adapt. The second
policy concerns the circular economy, which means reviewing goods
and services, taking into account that they can be or come from recy-
cled products, perhaps reusable or recoverable and recyclable. The
circular economy is a process of reviewing how we have conceived the
economy, taking into account the principle of prevention, namely that
goods are more durable, have a longer life cycle, can be maintained and
are reusable. The third concerns the use of natural resources while
respecting biodiversity, in other words, ensuring that ecosystem ser-
vices that are the basis of human prosperity are protected. In compli-
ance with these three policies, funding from the European Union
considers as a criterion of assessment of the impact and environmental
risk, evaluated using the DNSH technique.’? This means, when submit-
ting project implementation and reporting, demonstrating that your
business does not cause significant damage to the environment.

12 Economic activity causes damage: 1. to climate change mitigation, if it leads to
significant greenhouse gas (GHG) emissions; 2. to climate change adaptation, if it
leads to a greater negative impact of the current and future climate, on the activity
itself or on persons, nature, or property; 3. on sustainable use or protection of
water and marine resources, if it is harmful to the good state of water bodies
(surface, underground or marine) leading to deterioration in quality or reduction
of ecological potential; 4. to the circular economy, including the prevention, reuse,
and recycling of waste, if it leads to significant inefficiencies in the use of recovered
or recycled materials, increases in the direct or indirect use of natural resources,
the significant increase in waste, its incineration or disposal, causing significant
long-term environmental damage; 5. pollution prevention and reduction; if it leads
to increased emissions of pollutants into air, water, or soil; 6. to the protection and
restoration of biodiversity and ecosystems, whether it is harmful to the good
condition and resilience of ecosystems or to the conservation status of habitats
and species, including those of interest to the European Union.
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OPERATIVE STRATEGIES

In addressing the assessment of the impact of climate change on mon-
umental complexes and historic buildings, the identification of resolu-
tions of global and regional model outputs remains an open question.
Indeed, highly reliable forecasts require a standardised global/regional
database and time series of at least 30 years. Recently, research has
begun to focus on developing projections of extreme events related to
climate change and the risk to cultural heritage (Sardella et al. 2020;
Bonazza et al. 2021). The complexity of this research topic lies in the
significantly increased uncertainties in modelling future scenarios of
extreme events, such as heavy rain, storms, floods, prolonged droughts,
and heat waves.

For a complete risk assessment, it is also necessary to assess the
vulnerability of exposed assets. Vulnerability can be characterised by
parameters covering different aspects (structural, management,
socio-economic, environmental) and depends on the combination of
three main factors: susceptibility, exposure and resilience, which must
be characterised to provide an assessment.

From the state-of-the-art analysis and the remaining gaps in
knowledge of the sector, It is urgent to invest resources and efforts in
the production of tools and solutions to improve the preparation of
cultural heritage in addressing extreme climate change events.

This is also in support of the Action Plan (2015-2030)' for the
implementation of Priority 4 of the Sendai Framework for Disaster Risk
Reduction where among the measures is the development of good
practices for the integration of cultural heritage into national disaster
risk reduction strategies to be developed by EU Member States. To this
end, platforms have been developed for the mapping of both the risk of
Interreg Central Europe ProteCHt2save and STRENCH!* Projects and
of protection and emergency preparedness strategies such as emer-
gency evacuation, specifications for the protection of property in the
event of flooding and fires due to prolonged dry periods.

13 See the "European Civil Protection and Humanitarian Aid Operations" section in
the European Commission website. Available at: <https://civil-protection-huma-
nitarian-aid.ec.europa.eu>.

14 The webGIS platform created as part of the Interreg Central Europe
ProteCHt2save and STRENCH projects aims to provide a support tool to public
and private authorities and bodies in the safeguarding and management of cultural
heritage at risk in Europe from extreme events and climatic conditions, such as
heavy rains, floods, and prolonged dry periods. It is based on the concept of risk,
which implies the existence of a source of danger and the possibility of harm
resulting therefrom. Analysis of the exposure and vulnerability of the sector
affected by the danger is therefore necessary. This tool allows one to view and
download in an interactive way dangerous maps with a spatial resolution of 12 km,
based on data provided by regional climate models and satellite services of the
Copernicus program (Climate Change Service, C3S). Involves the use of indices to
assess the danger from extreme events related to temperature and precipitation
changes, such as R20 mm (number of days in the year with precipitation greater or
equal 20 mm) and R5xday (maximum monthly precipitation value in 5 consecutive
days). The platform also provides a methodology for vulnerability assessment on a
local scale, calculated based on the accurate identification of critical physical and
managerial elements of the asset in question. Short-term (2021-2050) and long-term
(2071-2100) risk assessments in Europe and the Mediterranean Basin are possible.
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For public and private institutions in charge of cultural heritage man-

agement, the most effective way to respond to the impact of climate

change is to integrate the necessary measures into existing or ongoing

management plans. In this sense, a success case is represented by the

National Strategy of Adaptation to Climate Change (Pasella and Pieran-

tonelli 2014)) produced in Italy by the Ministry of Environment and Land

Protection (MATT), which dedicates an entire section to Cultural

Heritage. This document outlines the general measures necessary to

produce appropriate action plans for the conservation of cultural her-

itage in response to climate change, including:

- disseminating existing knowledge;

- continuous monitoring;

- routine maintenance;

- the evaluation of priorities about the conservation status of manu-
factured goods;

- the assessment of the conservation status of the artefacts about the
observed environmental conservation conditions;

- assessing priorities in response to climate change;

- data collection to support decision-making at both national and
regional levels;

- understandingthe environmental,economic and social context of cul-
tural heritage.

From this emerges the historical importance given to the ordinary

maintenance of the cultural heritage compared to sporadic restoration

work, which will be particularly necessary for anticipation of the impact

of climate change as an additional factor of damage to the heritage.

But even for everyday activities, there are daily decisions to be
made. For example, investing money to switch from traditional heating
to new sources of renewable energy, and such decisions can also occur
on a very individual scale. However, these individual choices are the
result of both individual awareness and collective action, so bottom-up
and top-down approaches must find common ground and a way to
cooperate. The issue of the energy efficiency of historic buildings is
very important both to contribute to the reduction of the carbon foot-
print and to increase awareness of the role that cultural heritage can
play in guiding public opinion towards wiser decisions. For this reason,
itis very important to support research and encourage the exchange of
knowledge between traditional systems and new scientific trends.

It is difficult to accept a loss of an asset and to accept its replace-
ment because it is damaged or destroyed. The lesson learned from the
natural disasters of the past is that even when all is lost, something
survives that is still able to give direction to reconstruction, preserve
memory, provide a basis for reconstruction and fuel a resilient policy.
The memory of abandoned sites could also be substantial, allowing us
to preserve the heritage of images for the future. Traditional practices
should change, taking into account this type of transformation, but
change is a condition of our existence. We need to think in terms of
dynamic identity with a coevolutive perspective: we should not only
consider adapting to what is happening, but also the potential of new
technologies, and new techniques, designed by learning from the past
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for the future without losing the link with traditional knowledge sys-
tems. In this way, it becomes possible to build something new that is
closely related to our heritage and what we can learn from it. In other
words, it is necessary to change our minds if we want to influence pro-
cesses that contribute negatively to climate change.

It is essential to focus on the real problem, which is that it is impos-
sible to exclude heritage from life and development. We must continue to
use heritage, consider it part of our lives and we cannot separate the real
world from museums; and then, within museums, we could develop a dis-
course about the future. We need to develop a real change of attitudes
and opinions, because climate change is a matter of awareness, and
awareness implies practical actions that are linked to engagement.

Conserving it involves changing the management paradigm. Data
is needed to stir consciences and change behaviour, but it is also a mat-
ter of empathy, of imagination. At the same time, to change things, it is
necessary to involve people in real processes, but I am not sure how
much ordinary people have a real knowledge of heritage: sometimes it
is just storytelling that passes through the official media, television,
etc.’d People should be involved, even through social media, in real
practice, because this is the way to change.

It is also necessary to develop long-term funding strategies to
make the protection of cultural heritage sustainable, such as promot-
ing relations with the insurance sector or introducing tax breaks.
Cultural heritage is an extremely complex area of research that can
only be tackled by joining forces and maximising synergies.

Cultural heritage is a non-renewable resource: access to citizens
and visitors must therefore be encouraged, but at the same time it is
our responsibility to pass on this heritage, which we have received from
the past and which we are creating, to future generations.

ACTIVITIES IN DAILY PRACTICE

As can be observed in the bibliography, a strong and recent problem-
atic situation has emerged in the Guimaraes area regarding exposure,
sensitivity and vulnerability to flooding. In particular, the historic
buildings show a sensitivity to the actions of floods, with impacts differ-
entiated about the construction characteristics, and with a strong risk,
especially for masonry and/or wood. To respond to these risks, the
Guimaraes plan contains guidelines for action to implement the will to
recover the collective cultural memory and recognition as the core
identity. This happens through the redevelopment of public, private
15 For more information, see this article available in the Hoop Project website:

<http://hoopproject.eu/portuguese-city-of-guimaraes-fosters-participatory
--strategies-for-environmental-protection/>.
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and symbolic spaces, the training of technicians and assistants for the
intervention in the cultural heritage and the start of the recovery of the
material and intangible heritage throughout the Municipality (Covenant
of Mayors for Climate and Energy et. al. 2016)

At the same time, many studies assess changes in the impacts of
climate change based on historical documents that help to better
understand local identity.

An interesting contribution, mainly related to the effects of heavy
or absent rainfall on agriculture, reconstructs the periods of higher or
lower rainfall about the processions, prayers and masses held to ask for
divine intercession to improve weather conditions from the sixteenth
to the twentieth century. The research done by Alberto Vieira Braga in
1943, is reported in the work “Cercos e Clamores” (Cardoso 1965), and
includes the prayers, the words about the harvest, etc.

The data shows that the hardest periods dominated much of the
time during which the recordings were made. The changes that have
occurred in recent years seem to follow a trend towards a certain cli-
matic instability, similar to what occurred in previous historical peri-
ods. However, unlike in the past, where alternating cycles had natural
causes, the processes currently taking place are linked to the effects of
human activity on the climate.

At this point, a question arises: how can you operate in daily prac-
tice to prevent climate change and be simultaneously sustainable in the
management of historic buildings?

The concept of sustainability'® (Patters et al. 2017), that is to ensure
the needs of current generations without compromising the possibility
that future generations can meet their own, has gone from the consump-
tion control applied in the 1970s to the efficiency of the technological
elements notoriously difficult to apply if not at the expense of conserva-
tion. In other words, if the ancient builders have always addressed the
aspects of living comfort with a series of technical measures to compen-
sate for seasonal or daily temperature changes, the modern attitude has
neglected the study of the passive behaviour of real estate, focusing
almost exclusively on building systems engineering.

We are left with the following dichotomy: conservation experts are
concerned that implementing energy efficiency measures could endan-
ger the heritage value of historic buildings; while energy consultants
complain that the authorities responsible for the conservation of build-
ings are too restrictive, hindering energy efficiency improvements. The
main challenge in implementing a concept of renovation of historic
buildings is that all stakeholders communicate without prejudice.

The most appropriate solutions for a given building will likely be
found if the manager succeeds in sensitizing the public to the historical
value of the building, whether the technical experts consult the person
responsible for the storage at an early stage and whether all parties
communicate continuously. Approaches that limit the perspective of

16 The concept of sustainability was first proposed in the Our Common Future report
presented in 1987 by the World Commission on Environment and Development
(WCED), known as the Brundtland Report, and was sanctioned by the World
Conference on Environment and Development in Rio de Janeiro in 1992.
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the individual building do not recognize that the supply of renewable
energy sources is limited and that, for example, biomass used for heat-
ing a house will no longer be available for other purposes, such as trans-
port. Therefore, if you consider historic buildings as interconnected
with a complex energy system at regional, national and international
levels, it becomes clear that both energy efficiency and energy produc-
tion should be optimized independently.

There are no standard solutions to retrofit a historic building, but
with the right approach, you can find the right solution for a specific build-
ing. There are many technologies available; it is up to the design team to
select the right ones and adapt them to the needs of each building.

A helpful attitude to adopt in daily planning begins with an articu-
lated and thorough reading of built heritage. In the Mediterranean
area, you can recognize traditional solutions of limiting energy from
the city to the detail of the furniture inside the building. For example,
the construction of narrow streets to shelter from the heat or protect
from the winds, the presence of arcades in the wider streets to shelter
from the sun, the traditional laying of sheets between adjacent build-
ings to create shade along the road, the construction of underground
areas to cool down with solar fireplaces, the laying of wall tapestries
and carpets on the floors, the execution of canopied ceilings or slats,
the laying of double windows, up to the creation of specific furniture
systems such as beds with canopy to contain more heat. It should be
added that the completion of the life cycle of the resources was guaran-
teed by the migration of built parts no longer functional to the original
use in another sphere of profit.

Modern technological capabilities in the above-mentioned direc-
tion can improve the tricks already in place and on the other hand ensure
the reuse of resources continuously. Consequently, it is useful not only to
emphasize the historic solutions adopted as it happens in the new build-
ing site of Guimaraes but rather to consider them as creative resources.
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