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Il rapporto tra Sostenibilita e Innovazione tecnologica nella progettazione dell’ambiente urbano
Il quadro delle esperienze di ricerca in corso nelle scuole di Architettura italiane

Vulnerability and Resilience of Urban Environment

Marina Rigillo

Abstract:

The paper discusses a five years experience by researchers from the Architecture Department
(DIARC) and from the Research National Council (CNR-Irat) on the topic of urban vulnerability and
urban resilience. The article starts from the cultural background of the research unit and focuses
on the topics of resilience and vulnerability applied to the urban environment, stressing the
interplay between the building environment and the Eco-system services. Besides the paper deals
with the on going research of the “Estudio de la Amenaza Sismica y Vulnerabilidad Fisica del Gran
Santo Domingo” — developed in the framework of the EU Aid programme and supported by UNDP
— and the initiative “41°Parallel” developed with the support of the N.Y. firm LOT-EK Studio and the
N.Y. Waterfront Alliance
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From Sustainability to Resilience

The paper discusses a five years research done by technologists (DIARC) and planners (CNR-
Irat), coming from different research experiences and from different academic fields, that put
together expertises and know-how for developing research methodologies in the field of urban
sustainable development. In such framework the specific research issues concern the following
topics: the climate change risk, the vulnerability of the urban asset, the resilience potential of the
city (and the coping capacity of its inhabitants), the ecological efficiency of the urban form.

The cultural assumption posits that urban environment is a complex ecosystem, characterized by a
wide set of features (its history, the architecture of the city, the natural environment and its micro-
climate, the city land use, its social and economic dynamics) that define city’s identity and the
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specific range of its transformability through a new design perspective, founded on integrated
projects and multi-scale approach. In this perspective, the description of the urban space becomes
a key issue for governing project complexity. Defining a knowledge-oriented methodology aimed at
implementing technological systems and the specific project values is a key step for applying the
resilience principles of adaptability and re-design as transposed into the project process. We are
not speaking here of mere analogy, the replacement of the word “sustainability” with a new one,
less used, but we face a cultural revolution in terms of project potential, giving effectiveness to the
concept of "urban carrying capacity" as real opportunity for a new design approach that works on
the project specific aptitudes at forecasting urban settings, including in it (and governing) the
changing dynamics, instead of merely implementing its resisting capacity.

In this framework, the insertion of the resilience paradigm into the sustainable urban design is a
crucial innovation that provides new cultural terms for the discussion about project methodologies
and objectives. The need of adequate, holistic, knowledge of the urban environment is pointed out.
Interest is given to methods for producing systemic and structured knowledge, able at updating
scientific positions on the topic of human-nature relationship. It is an innovative, cultural
contribution to forecast (and to manage) urban changes, developing mutual adaptations between
built and natural environments by the aim of governing its complexity. We specially refer to the
main drivers of urban change such as global warming, global economy, the spreading out of digital
technologies that lead to the continuous reset of the urban needs and of the specific socio-
economic values connected to. It means that — also at local level — the inclusion of the resilience
paradigm in urban planning requires the trial of integrated projects and of specific measures for
acting in the perspective of risk pro-active management (City of Tomoroww, 2011).

The project of the urban environment becomes, indeed, a sort of prime strategy for responding to
the double requirement of adaptability and transformability of the built environment. Such cultural
innovation represents a new, strategic hub for achieving sustainability, also implementing new
methodological tools and operative devices for supporting decision process at multiple scales.
Starting from the resilience definition as «the capacity of a system to absorb disturbance and
reorganize while undergoing change so as to still retain essentially the same function, structure,
identity, and feedbacks» (Walker et al., 2004), it is possible to appreciate a crucial change for the
project potential that turns to be the prime cultural tool for supporting urban carrying capacity,
adapting urban forms and urban performances to the more sophisticated uses of the city space
and to the needs of human well-being. Urban project has been re-set as more pragmatic tool,
aimed at merging urban change with new forms of living the city as well as the new environmental
condition of the global society, also considering the social demand of development opportunities
and of new jobs.

In the perspective of resilience upgrade, the need of safeguarding the existing natural assets is not
more cultural dogma, but common goal that has to be continuously discussed and ri-negotiated
according to the specific demand of uses, to the local identity and the city history. The scientific
community turns reflecting on the relationship between man and nature, reading the term
“transformability” through new and former requirements: durability, intended as the capacity of
maintaining performances, according to self-regenerative processes; the skills of the urban form,
according to the risk potential; the flexibility of the city space use, according to the adaptive cycles
of the urban environment: «Pour durer, un objet abritant une activité humaine aussi instable, doit
étre transformable: c’est I'enfance de la logique du durable [...] La transformabilité doit étre
incorporée visiblement aux formes d’architecture» (Kroll, 2011).

In this sense, the concept of resilience implements and modifies partially the requirements of the
sustainable urban form as we found in literature (Jabareen, 2006). The environmental project plays
a new role as engine of adaptability and/ or transformability process and it points out the
importance of the urban form and its architecture, giving scientific evidence to the need of
approaching new — and resilient - design method working on the relationship between exigency
and performance, by which responding to the demand of improving the ecological efficiency of the
human habitat (Angelucci, De Sivo & Ladiana, 2013). The concept of performance is here
considered as positive, active tool of the project; performance intended as original knowledge
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outcome of the uniqueness of the urban context, made by the mix of built and natural
environments, of the social demand and of economic interests. Starting by the new definition of
performance, scholars renovate the interest to the “appropriate technology” (Gangemi, 1988) as
indicators of the project resiliency potential’; performance is also considered as local value,
product by the site history, fit to develop viable project scenarios that have to be monitored through
indicators.

Scenarios that respond to the “culture of limits”, as defined by Salvatore Dierna that with visionary
anticipation described the functional and semantic correspondence between the project and the
site specific, essential cultural constraint for developing mutual relationship of adaptability between
built environment and natural cycles: «the Modern Condition as (collective) project could lead
toward technological systems that are intermediates, multivariate, flexible in the way of responding
at the real demand in terms of quantity and/ or quality; (technological systems) able at (minimizing)
the use of resources, integrating the recovery of the traditional techniques with powerful, innovative
construction processes. (The Culture of Limits) could combine the modern technological potential
with the care of the environment and the historical identity of the place, working through the
addition of minor actions, of tentative options, through the systematic care of the local cultural
models» (Dierna,1994).

The Ecological Approach to the Project of the Urban Space

Starting from the resilience cultural background, the research unit Diarc-CNR oriented its work
toward the topic of redevelopment through life cycle based project approach. Interest is given to
the urban open space as essential space of connectivity of the city life, the place where it is
possible to understand the urban stratigraphy and the common background of the city users, the
role of the city economy and the relationship between citizen and their built environment (Gregotti,
2011). Urban open space is also natural space and space for testing technological innovation and
social cohesion (Gehl, 1987; Carmona et al., 2003; Palazzo & Steiner, 2011). The research unit
gives special importance to the cities ecology potential®, using the term “ecology” according to its
widest meaning, mainly referring to its Greek origin, the word oikog (the relationships that take
together living species with biotic and a-biotic factors, in a certain space). Further the research
assumes the dynamic flows featuring natural and anthropogenic processes as part of the project,
thinking over the cycles of energy, material, information and the urban space itself as components
of the cities resilience (Odum, 1973)3. The study aims at overcoming the dualistic approach
between human and nature for achieving the cultural consciousness of the consistency of the
urban space with the natural environment according to the increasing attraction of the cities as
place to live, engine of innovation, development, creativity (UNDP 2011, Cities of Tomorrow,
2011).

In this perspective, working through the ecological approach leads to consider the inner
relationship of the urban space as integrated system, therefore it aims at orienting project
methodologies toward a set of requirements fit to face the global changes and to enhance the
identity of the local context. Natural resources in the city environment become the prime
components of the city project, vibrant and dynamic factors for testing the spatial arrangement of
urban forms consistent both with the changed demand of using spaces in the city and with the
capacity of activating adaptability processes in the urban environment. In the same way, the a-
biotic, massive part of the city environment participates of the construction of the urban habitats,
even providing the traditional living functions extended to the safeguarding of the natural
environment and biodiversity in cities*. City is considered «as complex, adaptive socio-ecological
systems in which the delivery of eco system services links society and ecosystems at multiple
scales» (Grimm et al, 2008, pp.756), according to the vision proposed by Kevin Lynch in its theory
of good city form that represents the cultural root of the advances in human-nature relationship as
developed by scholars working in the field of urban ecology. In the 1981, indeed, Kevin Lynch
illustrated the natural potential of the cities through the analysis of the dimension performance of
Vitality, described as «the degree by which the form supports vital functions, the ecological
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requirements and the capacity of sustaining human beings» (Lynch, 1981, pp. 122), giving
scientific evidence to the subsidiary function of green areas in the cities in terms of production,
safety and well-being. The Lynch vision anticipates the scientific advances in assessing the
comprehensive value of the ecosystem services in the city (even the economic one) (Costanza
1997; TEEB 2010; De Groot; 2012) and the concept of resilience as new cultural driver of the city
project (MEA, 2005)

Vulnerability and Resilience of Urban Environment. Research Experiences

The position of the research unit DIARC-CNR is featured by the academic specific of the members’
curricola and it is oriented to explore the relationship between vulnerability and resilience in the
urban environment, according to the differences coming from the scale of the project and from the
thematism adopted®. Interest has given first to the inner sustainability of the ancient cities (2010-
2012) by the aim of inquiring the adaptive capacity of those old settlements at local environmental
constraints, even focusing on the resource availability and on the risk potential. The study sort out
some old settlements in Southern Italy engendered by spontaneous processes that represent a
good examples of harmonization with landscape, featured by its strong adaptation to the site (Turri,
1979). The research aims at inquiring the consistency between natural environment and urban
form, looking at the original marks of the place as signs of the historic anthropogenic symbiosis in
which human needs — and its social and economic systems — have been integrated in the soil use.
The field research demonstrated the deep correspondence between typological patterns and local
climate, as well as the relationship between the constructive system (even consistent with the
availability of raw materials) and the life cycle of the technical elements of the building (Fig. 1.).

Risks protection
Sanitary risks protection
Soil erosion protection

Food supply
CO2 storage

Energy Efficiency support
Water + Nutrient cycles control

Environmental
Performance

Mapping overlay

Microclimate control
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Life Cycle Analysis

Fig. 1. Ecological Approach. Structure of the methodology for assessing urban sustainability in the ancient settlements
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The study is aimed at providing an effective methodology for sounding out the construction
process of the urban settlement and its sustainability through a set of indicators related to the
urban form at different scales: the urban patterns, the shape of the urban block and of the building
typologies, the fagade treatments, the construction system, the use of raw material and their
relationship both with the material cycles and the stock renewal capacity (Fig. 2). The empiric
findings of the field work done support the existence of inner (and somehow implicit) requirement
of ecological efficiency of the urban form aimed at providing a set of environmental performance to
fit the main human needs (sustenance, safety and well-being). Such performances are consistent
with the need of using the urban form for regulating the micro-climate variation, for managing run-
off, for reducing the environmental risk potential improving on the resilience of the urban settlement
(Rigillo et al. 2012). The methodology was applied to three case studies: the municipalities of
Giffoni Sei Casali (Fig. 3.), Cava de’ Tirreni (Fig. 4.), Vietri. The comparison of results allows us to
state that the morphological history of the place is a key element for assessing the resilience of the
urban environment at local level. This kind of sound knowledge is the learnt lesson for developing
the concept of “transformability” in terms of performances required, steering the project toward
technical solution consistent with natural constraints - fit to the decision makers wills - and
adequate to reduce the comprehensive vulnerability of the urban system® (Fig. 5., Fig. 6.).

Based on the achieved results, one more research line has been developed on the topic of the
environmental performances, moving the conceptual definition of performance from the field of
building construction to that of urban space. Despite performance definition is complete and
updated in literature on building construction, it is not the same for the urban space where the term
is mainly oriented to explicate the needs of management certification of productive sites (ISO
14001, ISO 14015, ISO 14031).
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Fig. 2. Context Scan. Relationship between the Environmental performance (EP) and the Urban Marks (UM)
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The study is thus oriented to those performances able to upgrade the ecological efficiency of the
cities though the management of the urban soils, specially referring to the ecosystem service
provided by (Fig. 7.). The study focuses on those performances more directly connected to the
climate change such as the regulation of the local micro-climate and the run-off cycle, comparing
project strategies for achieving integrated approach to global warming in which the urban space
plays7a key role in reducing heat islands and in improving the energy efficiency of the building
stock”™

EWT | Eco Web Town | on-line Magazine of Sustainable Design - SUT | Sustainable Urban Transformation - Ud’A Spin Off -
University of Chieti-Pescara | Director Alberto Clementi - Editor in chief Massimo Angrilli http://www.ecowebtown.it/-
ecowebtown@unich.it




Pre-Development Suoli naturali vs suoli urbani
I suoli naturalivengono ad essere modificati
in moltimodi nel loro passaggio a suoli urbani:
1. Coperti (da costruzioni o da asfalto)

2. Riempiti (ceneri, detriti, rifiuti, terreno)
3. Elevati (aggiunta di materiale di riporto)
4. Scavati (imozione o “capping”)

5. Compattati (livellati, spianati)

6. Essiccati (abbassamento della falda)

7. Movimentati (spostati in altro sito)

8. Ibridati (detriti, suclo e altri materiali)

its Scenario 1
La carta della naturalita  SESrcrumu—

Curata dalla facolta di Agraria di Portici,
definisce le diverse unita vegetazionalie la
valutazione del loro grado di naturalita.
Consente di evidenziare la presenza e la
distribuzione delle principali emergenze
naturalistiche ed agronomiche da
sottoporre a tutela integrale. Sulla base
delle tipologie di suolo, sulle condizioni di
esposizione e pendenza dei versanti, viene
definita la naturalita potenziale. Questo
termine viene utilizzato per indicare uno
scenario teorico di vegetazione che pud
potenzialmente realizzarsi nei diversi ambiti
per 11 diverse tipologie di vegetazione
naturale. questo scenario teorico deve essere
interpretato come strumento operativo per
la scelta delle specie vegetali da usare nei
progetti di rinaturalizione. Ad esempio un
nucleo bochivo di composizione e strutura
coerenti con la potenzialita naturale diun
luogo sara maggiormente sostenibile,

9. Contaminati (immissioni di percolato, altri
contaminanti).

Fig. 7. Urban Soils survey

The importance of urban soil for the upgrading of the cities' quality of living has been definitively
demonstrate by the studies of urban ecology and by the work of Millennium Ecosystem
Assessment (2005), so that urban soil can be used as empiric indicator of a number of urban
environmental performances. By the soil — and specially by the evopranspiring ones — a range of
essential ecosystem services have provided, such as the production of food and oxygen, the CO2
storage, the urban biodiversity and the run-off management, the reduction of risks (sliding risk,
flooding, fire, pollution) and the inhabitants well-being (Fig. 8.). Starting from these assumptions,
the DIARC-CNR research deepens the interplay between ecosystem cycles and urban form by the
aim of extending the concept of performance to the all services produced by the city environment,
also integrating such performances with the social demand and economic cycles.

In this perspective, the topic of technological innovation has been developed working on the
recovery of impervious surfaces in new soils, artificial and evotranspiring, designed for responding
to the social and ecological demand of upgrading the urban services and of projecting more
resilient urban space as well (Fig. 9.). This approach offer the opportunity of testing spatial and
technological solution focused on the requirement of environmental performances, designed for
being fit to the comprehensive capacity of the urban system, even considering the needs of its
effective management and of economic benefits: «The metabolism of cities is largely the result of
the concentration of people and economic processes. It is also related to the urban formy» (Pauleit
et Breuste 2011 nn 19)
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Fig. 8. Relationship between evotranspiring soils and environmental performances
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Fig. 9. Survey of the urban agricultural soils

The third research line is aimed at developing decision support systems, using the field work done
in Santo Domingo, Dominican Republic. The research unit is now working in partnership with the
United Nation (UNDP) and the European Union (EU) on the topic of the proactive management of
the seismic risk®. The DIARC-CNR commitment is to deepen the topic of the urban vulnerability
and to propose planning strategies for facing seismic risk and improving urban resilience. The
specific aim of the job is to tailor projects and measures for reducing urban vulnerability in case of
earthquake and for implementing the coping capacity of the city as well. The Dominican Republic
occupies indeed part of the Hispaniola Island, shocked by the earthquake that destroyed the city of
Port aux Prince, Haiti, in 2010 and it has also registered one of the most destructive earthquake of
the history (1946, magnitude 8.1). Santo Domingo is also interested by immigration flows coming
both from the rural areas and Haiti Republic. Further, Santo Domingo is interested by immigration
flows coming both from the rural areas and Haiti Republic. Such flows have implement the need of
residential areas and have caused the massive soil loss in suburb area (also creating slums) and a
change in housing typologies: new floors have been added to the existing buildings and the
comprehensive construction quality has been downgraded due to the employment of not skilled
workers or because of auto-construction process”®.

In the first year of the project, the contribution of the research unit was aimed at producing a GIS
inventory designed for assessing the urban comprehensive vulnerability (Fig.10a.), working on the
following systems:

- the exposure of urban assets, assessing first the human lives and, and then the presence of built
and natural assets, specially considering the historical and cultural heritage of the city and the
existing urban infrastructures and nets;

EWT | Eco Web Town | on-line Magazine of Sustainable Design - SUT | Sustainable Urban Transformation - Ud’A Spin Off -
University of Chieti-Pescara | Director Alberto Clementi - Editor in chief Massimo Angrilli http://www.ecowebtown.it/-
ecowebtown@unich.it




- the urban morphology, as additional vulnerability factor in terms of suitability to access to safe
places in case of seismic event;

- the social vulnerability as indicator of the comprehensive coping capacity.
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Fig. 10a. Methodology for the assessment of the urban comprehensive vulnerabilita in Santo domingo, Dominican
Republic

For each system, a tree shaped model was structured in a way of organizing the set of indicators
that represent the three different components (Fig. 10b). These indicators have been spatialized in
a set of thematic layers and overlaid according to the before mentioned vulnerability systems so
that three different vulnerability maps have carried out. The mapping overlay of the three
vulnerability systems was implemented by the evaluation through the pairwise comparision method
(Saaty 2005) by which one more map was carried out as representative of the most vulnerable
urban clusters in Santo Domingo (Rigillo & Cervelli, 2014). Within those clusters twenty-three (23)

special buildings have sorted out (hospitals, police stations, fire stations, governative buildings
etc.).
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Fig. 10b. Tree model structure for the GIS inventory
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These buildings are a key part of the study due to their efficiency is crucial for assessing the city
coping capacity effectively. Starting from this, additional investigation field work has done through
the compilation of evaluation sheet designed for empirically assess the vulnerability degree of each
building. The evaluation sheet is organized into seven sections covering the topics of structural
vulnerability, of building space distribution, of building uses (and users). The research outcomes
represent an effective knowledge contribution for implementing the Resilient Action Plan of the city
that is in progress now®.

Discussion and Conclusion

Starting from the above discussion, the research of Diarc-CNR unit intends to develop the concept
of innovation technology according to the process innovation assumption. The research is inspired
indeed to a sort of “goal-oriented” project aimed at responding to specific demand of forms,
products and performances coming from the site and of the project context. This demand comes
from a new approach to sustainability and to its requirements, that are now more complex than in
the past and that could be effectively and objective thanks to a set of indicators representatives of
the specific condition of the context. Indicators have to be multidisciplinary, deeply inside of the
project programme, built for describing the unique condition of the site and the specificity of the
proposed actions, designed for monitoring the impacts of the project actions across the time
(material and not material), for measuring the effectiveness of the project action and for
communicating it.

Such innovation in the management of project information is an effective opportunity for
implementing the creative project process and for supporting the decision process as well. In terms
of innovation, the challenge is to work through the information management to design multi-scaled
project scenarios that allow to identify comprehensive condition for improve resiliency within the
project process. The specific aim is to define shared methodologies for achieving a new kind of
governance process that allows to monitor the implementation process and compare objectively
different design options; it is a kind of innovative, adaptive governance by which the project
production is deeply integrated into the decision production through processes that are
scientifically objectified but not uniquely determined. A kind of governance that leads toward the
resilient approach to the urban environment project, able at focusing on development goals that
are multi-dimensional, economically sustainable, socially shared (Schiaffonati, Mussinelli,
Gambaro, 2011).

On the cultural side, thinking on the theoretical implications of the “goal-oriented” project means
the acceptance of the inner complexity of the environmental project and start working on the
creative process - and on its products - through empirical models that allow to evaluate global
phenomena at local scale, adapting project tools (concepts and techniques) according to the
criteria of opportunity and availability.

In such perspective, the open lines of the research are oriented to the topics of the vulnerability
and resilience of the urban coastal areas, focusing on integrated project for urban redevelopment
including new forms of public/ private partnership. On this topic a new scientific cooperation has
established with the Waterfront Alliance in New York, USA and with the LOT-EK firm, in New York
too. In 2014 two scientific events have carried out: the short mobility experience with the professor
Ada Tolla, from the Colombia University (Naples, 20-30 June 2014) and a post-graduate workshop
with Mr. Roland Lewis, C.E.O. of the Waterfront Alliance the Waterfront Alliance and Mr. Tom Fox
(Naples, 24-28 October 2014). Both the events are aimed at sorting out a set of case studies in the
Neapolitan coastal area where testing those concepts of innovative governance.

The new research line leads to define objectives in terms of visiting scholarship between lItaly and
USA and in order to implement redevelopment projects for upgrading coastal comprehensive
resilience.
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Notes

1. «The result of our post-industrial age is to represent the consciousness that technology has to be considered as a very
flexible tool that serves for helping at producing different life condition, strongly related to a site specific and to its present
condition. In this perspective the concept of built quality that corresponds to that status is not abstract value, nor absolute
but relative, linked to the present and to the requirements coming from in a certain moment” (Gangemi 1988, pp.59).

2. The ecological approach to the urban space has its cultural roots in the concept of "artificial ecology " proposed by
Ezio Manzini, that looks at the technology field as " big potential of resources and projects" by Which it is possible to
manage the production of " the artificial system , that - today more than ever - represents a kind of secondary nature ,
complex as the first one, and equally difficult to understand and to forecast " ( Manzini , 1990 pp.38 ) . In such
perspective, the term "ecological " finds an innovative application for re-thinking productive processes (not only the
construction ones) according to paradigms inspired by the life cycles of products and of natural resources ( Manzini
1998).

3. Within the research references, the suggestion coming from the work of Kevin Lynch — especially concerning the city
as combination of “magical, machine and organism” is relevant. From that assumption the research carries out the idea
of the urban space as interconnected space where physical components dialogue with the social and economic
processes, generating spatial and emotional relationship between inhabitants and the space where they live (Lynch
1981). The Lynch book defines the a quo term by which dating the disciplinary engagement on the topics of sustainability
and its spatial and environmental requirements (Jabareen, 2006).

4. The last experience of New York city, USA, is a crucial example of systematic re-design of the city, starting from the
city’s coastal areas. The NY Planning Department integrates indeed instruments for the risk prediction with the projects
to mitigate it , the financial measures and the politics for sharing social awareness, the urban scale planning with the pilot
projects for retrofitting urban coastal areas to the risk of flooding (Aerts and Botzen, 2011, Gasparrini, 2015). The main
interest of that experience is the importance given at the architecture project as strategic factor: two international
competitions were called by the Hurrican Sandy Task Force (FAR ROC Competition, 2013 e ReBuilt by Design, 2014) by
the aim of collecting ideas and expertises for producing a new, flood-resistent urban environment that have to be
attractive for people also in terms of economic efficiency. See also: www.farroc.com and www.rebuildbydesign.org.

5. The research unit has maintained the different scientific authorship of the members, so that different research lines
have been developed in the last years in the field of the environmental design, focusing on the sustainability of the
ancient settlements and on the Life Cycle oriented project (Rigillo); more research have developed the topics of the
resilience of the urban waterfronts and on the redevelopment of the abandoned industrial areas (Clemente), even
fostering the social dimension of sustainability through the research on the urban renewal and on the Public-Private
Partnership (Esposito).

6. The research results can be oriented towards two directions: on the one hand, they represent original contribution for
scholars debate; on the other hand they are knowledge support for professionals and decision makers in order to
improve methodologies for the governance of ancient settlements. Specially, the study deepens the topic of maintenance
and building renovation in the historic centres, focusing on the treatment of building facades and of urban paving by the
aim of carrying out indicators for the new construction and providing guide lines for planning in order to upgrading
existing construction requirements according to the original environmental performances.

7. On that topic some activities were organized by the research unit in the frame of the DG Energy initiative EUropean
Sustainable Energy Week (EUSEW): the International Symphosium “Climate Change, City Chance”, Bruxelles 14 aprile
2011 (Key Note: Arch. Lucien Kroll, Atelier Kroll, BG; lan Smith and Robert Atkinson, University of West England, Bristol,
Angel Borrego Cubero, Escuela Tecnica Superior de Madrid, Spain); the International Workshop “Less by More” Napoli,
26-29 Settembre 2011, done by the Prfoessor Angel Borrego Cubero de la Escuela Tecnica Superior de Madrid, Spain
in the frame work of the PhD on Building and environmenal Recovery and the workshop sponsored by the Department of
Architecture (DiARC) “Energy Round. Design the Holistic Approach to Energy Efficiency” Napoli 23-26 giugno 2012.

8. The project partnership also involves two prime centres of reserach: the Bureau de Recherches Géologiques et
Minieres (BRGM), and the Instituto Geoldgico y Minero de Espafia (IGME) that work on assessing the seismic hazard
potential.

9. Studies done on the vulnerability of the Santo Domingo building stocks demonstrate that only the 30% of the existent
buildings is fit to resist to earthquake events or to other kind of emergency (Pelling, 2003).

10. The first outcomes of the project have been presented at the International UNDP Conference titled: Constuyamos
Juntos la Resiliencia de la Ciudad, Santo Domingo, RD, 20 maggio 2014.
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