M. Almeida, L. Braganga, P. Silva, S. Silva, R. Mateus, J. Barbosa, C. Araujo (Eds.)
© 2012 Os Autores e os Editores. Todos os direitos reservados.

Urban Rehabilitation Towards Sustainability

Patricia Oliveira
University of Minho, School of Engineering, Department of Civil Engineering, Guimaraes, Portugal
b5829@civil.uminho.pt

Luis Braganca
University of Minho, School of Engineering, Department of Civil Engineering, Guimaraes, Portugal
braganca@civil.uminho.pt

ABSTRACT: The sustainable concern is nowadays reflected in construction, reconstruction and
rehabilitation of the building and how it can contribute to a lower environmental impact. Is in-
tended to understand how the culture expressions forms, by the (re)construction and, of archi-
tectural styles in their inherent periods, is able to transform implicitly with creativity in the evo-
lution of cities and societies. To reverse the amorphous urban area situation, it is necessary to
intervene with sustainable geniality based on particular policies and strategies to regenerate the
built space contributing to a sustainable social, economical and environmental growth and de-
velopment. Why rehabilitate? What is the weight of rehabilitation on sustainability? These are
some questions seeking an answer approach on the development of this paper. It is further de-
veloped as a sustainable city reference, the city of Freiburg im Breisgau, Germany, due to the
implementation of reconstruction and rehabilitation policies and measures environmentally vi-
able.

1 INTRODUCTION

Currently the concept of sustainable urban design focuses on energy efficiency, involving prin-
ciples based on energy resources effectiveness, reducing waste and pollution, in the community
configuration and structure, in their health and well-being. Notwithstanding is the implementa-
tion of a sustainable urban design plan and their own buildings, searching for the proliferation of
a community independently able to support themselves using renewable energies and sustain-
able practices, environmentally friendly, based on people daily needs.

Nevertheless, sustainability is still perceived as an added value and not as a basic and sub-
stantial need to the cities development, maybe because of the actual mentality in most cities
where the society presents itself as “lazy” and accommodated. Regarding the urban rehabilita-
tion, the urban centres preservation and of their architectural and cultural heritage maintenance.
Is breathed the need for evolution, though much more controlled and orderly than any urban
area, that does not have this significant weight of the cities evolution history involve. It is also
required an adequate intervention in the urban revitalization and sustainable spatiality adapta-
tion, so that can provide life experiences and forms that are integrated into the premises cur-
rently required to society. City centres are devoid of people, it is necessary to overcome this
situation and implement strategic plans for sustainable development in action. But, how play the
lead role in urban growth and development according to the reality and contemporary exigency,
following sustainable principles and environmentally healthy? Stimulate sustainability and im-
plement promoting measures to the attractiveness and optimization of energetic-environmental
redesign to the built means (Tirone, 2007), can be an important development solution, but
should also be made according to a set of parameters that can be revitalizing to the city. The re-
habilitation of urban centres must have in consideration design liability premises contributing so
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to a cost reduction, of fuel consumption and reducing the pollution level in order of a better
quality of life and therefore, a better environment.

2 IMPORTANCE OF REHABILITATION TOWARDS SUSTAINABILITY: WHY
SHOULD WE REHABILITATE?

During the last decades, the cities decentralization was witnessed, in the seeking of better living
conditions. The privileged in society are often able to improve their quality of life, for instance
by moving to better neighbourhoods or to the countryside in order to escape from unhealthy
conditions (EEA, 2009a). As consequence this factor has developed disqualifying physical,
functional and built environment in the historic centres and their significant urban degradation.

What is the importance of urban regeneration in the context of sustainability? Firstly it is
necessary to understand what implies rehabilitating. Rehabilitate the urban environment —public
and built space — implies inhabiting existing buildings, so that they can acquire life and thus as-
sighing movement to the public spaces. To inhabit these buildings it is necessary to recover
them, providing good living conditions, space functionality and environmental effectiveness,
that is, rehabilitate the existing buildings, improving their efficiency.

Built environment rehabilitation is not limited to heritage conservation factor. According to
Jodo Belo Rodeia (2009b), urban rehabilitation aims to enhance citizens life quality by improv-
ing the built environment. Therefore, the rehabilitation must be conducted with the intention of
promoting spaces with effective premises to give responsiveness to current requirements and
social, economic and environmental values integration. The heritage conservation and urban re-
habilitation are strategic areas for Europe, due to its rich comprise cities historical culture char-
acter, and so is naturally concerned about the urban policies sustainability. The shift to more
sustainable lifestyles is therefore not simply a matter of putting the environment first but also
about recognizing that the economic viability of cities must built on a sustainable basis of long-
term social, environmental and economic stability and equity (EEA, 2009a). It is then need to
ensure the evolving mentalities so that can be available to face a new perspective on quality of
life, based this time on sustainability, generating a real increase in quality of life equal to all so-
cial groups and encouraging developments so that does not prejudice the future generations.
Lies with policymakers to clarify these factors in order to use them as a basis for sustainable cit-
ies development so that can effectively contribute to a urban sustainability successful strategy.

3 TO ASUSTAINABLE DEVELOPMENT

Rehabilitation allows the reconciliation of the urban society and city centre decline, provides the
social cohesion and minimizes the environmental impact caused by urban development. The
Charter of European Cities & Towns towards Sustainability, usually known as Aalborg Charter,
comes to show this reason, when it refers the urban sustainability principles by seeking to en-
sure sustainable development as a creative process, local and balanced; an urban economy that
works for sustainability and where natural capital is a development limiting factor; creation of
employment in according to sustainable principles whereas economic inequality is reflected in
unsustainable behavior blocking the evolutionary process; development of planning policies car-
ried out by the city itself where are shown the environmental impact assessment taking ad-
vantage of the opportunities offered by large urban agglomerations, having essentially in ac-
count the public transport services, energy supplies and, the spread of strategies to reduce the
use of means of individual transport modes and stimulating the use of "environmentally friend-
ly" transports.

The cities governors can and must boost changes in inhabitants’ behavior reducing the nega-
tive impacts of urban development both in the urban sprawl and urban growth based on the au-
tomobile utilization (EEA, 2009a).

Rehabilitation permits the exploitation of resources and preexistent infrastructure and conse-
guently reduces the consumption of raw materials, decreases the waste production from con-
struction, and reduces also the fuel consumption for the transportation of raw materials and ad-
jacent work materials. The regeneration allows also the neighbourhood economic revitalization
as well as the replacement of the comfort associated with the security that entails each space.
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According to UNESCO Director-General, Irina Bokova, (2010) the provision of equal access to
social services is crucial, not only because of the social justice question but also as an essential
contribution to sustainability in the urban environment. Cities dwellers have to be equally able
to access, independently of their origins, to a good education quality, to a sustainable urban wa-
ter supply, greener, efficiently energetic, and to a full range of cultural activities which focuses
on diversity. It is necessary the implementation of integrated strategies in the urban context cov-
ering the spatial diversity of urban regeneration.

4 SUSTAINABLE STRATEGIES: REUSING MATERIALS

Cities have to be reproduced and therefore change is something inherent in reality and urban
condition. Cities have to follow the time progress and therefore should be attractive and provide
production clusters in which people feel able to live, to experience culture, leisure and enter-
tainment. It is needed the regeneration of the city having into consideration a new ecological
dimension and in a kind of challenge, in search of the environmental impact reduction caused by
the pollution from constructions and everything that comes from these. For this, reusing the ex-
isting building by itself is not enough. This is not about heritage rehabilitation by "washing
building faces", in a sustainable perspective, it is also necessary to reuse the building compo-
nents that are in a position to do so and providing the material recycling, applying them when-
ever possible in the same construction works. Paola Sassi (2006) states that to minimize the
need for new materials, it is important to use the maximum of existent materials. Furthermore,
the reutilization of these existent materials, reduces the impact associated to the waste elimina-
tion. The way to assure a greater extension of life to buildings is having in mind an “environ-
mental solidarity”, that is, designing carefully to promote the minor environmental impact as
possible, and also formulating the building so that it can be changed functionally, relatively eas-
ily, through the own structure flexibility. The materials reutilization is always preferable to its
recycling. This should be avoided whenever as possible, but when materials are not reusable or
economically unviable the solution involves the inevitable recycling and this is facilitated if the
materials are the purest as possible.

An eco-efficient reconstruction will bring benefits to the communities through the reduction of
long-term operating costs of the construction, in the economy, biomass and fuel consumption
and in the reduction of water and electricity consumption.

4.1 Focusing Passive Design

Cities are the focus of energy and other resources consumption (EEA, 2009a) and it is exactly
on the urban scale where occurs the amplification of the problems related to the energy re-
sources consumption and on the fossil fuels conservation more conducive to the environment.
Energy efficiency is part of an integrated search for a sustainable development considering the
impact on regional and global atmosphere, on earth, water, vegetation, wild life and human
population (EC, 1999).

Generically, the passive design strategy tries to promote good environmental performance
buildings through their architecture. The architectural design provides the maximization of the
solar radiation catchment for storage to use in winter heating and in the summer seeks to protect
and dissipating the heat away from buildings reducing the energy consumption needs to obtain a
pleasant thermal comfort in the building. In accordance with Livia Tirone (2007) over the years
it was verified that human activities have changed and, what city dwellers currently require, re-
garding the health and comfort at home, is quite different from the reality experienced in previ-
ous decades. Also states that a traditional mediterranean house replies passive and naturally to
the needs for which it was created but, may only artificially respond to the needs of an healthy
and comfort required nowadays. But what affects the dwellings comfort? The comfort is affect-
ed by the air temperature, wind and his movements, the humidity and by the solar radiation. Is
there a solution for such problems? Taking advantage of the same factors at the time of architec-
tural design without thereby disturb the environment. It can be said that a building will have a
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lower environmental impact when it contemplates the use of natural elements such as wind, sun,
water and building materials themselves, in search of the actual comfort needs.
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Figure 1. Some strategies for residential and commercial buildings, (source: A Green Vitruvius, 1999).

Exist in the cities a strong relationship between shapes and urban spaces, and it is convenient
to use the urban design as a strategy for energetic efficiency. This premise during the urban de-
sign decision-making can allow a significant improvement in the local microclimate through the
shelter creation on the excessive exposure to sunlight or wind spaces, and can also mitigate
negative impacts of urban conditions (EC, 1999). Nevertheless, it is also a matter of balancing
passive strategies relations, which should always be reflected through their annual performance,
with other aspects of environmental fulfillment, particularly natural ventilation and lighting.

4.2 Adressing Natural Light

In the urban network spaces are liable to the reception of sunlight, but in most cases city com-
ponents, structures, buildings and other urban elements are causing obstruction to the direct so-
lar radiation. In rehabilitation of the urban centres built environment is necessary to rethink cur-
rent policies in order to improve the efficient natural factors use, as light, during its sustainable
intervention. Location is obviously a very important factor when discusses the lighting impact in
the built spaces. Urban form is the result of a complex set of pressures and influences acting on
a interdependent feature: climatic, economic, social, political, strategic, aesthetic, technical and
regulatory, and so urban climate differs according to the territory, territorial obstruction, which
surrounds itself (EC, 1999).
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Figure 2. Solar access to buildings related to obstruction distances, (source: A Green Vitruvius, 1999).

The effectiveness of sunlight in the built environment depends on other factors of the microcli-
mate which make this to become in a benefit or a disadvantage. Depending upon a lot of latitude
to which the object is constructed, the sun can be the most important factor on their exposure or
on protection during the summer. The buildings orientation and location, on spatial urban plan
constitutes a conditioning factor on urban centres rehabilitation since neither all of the city con-
figuration is provided with a good location in relation to sun exposure and therefore it is neces-
sary to complement and appeal in order to take advantage of all natural elements to optimizing
the building energy performance. It is not possible to outline specific rules generalizing to inter-
vention cases, it is necessary to implement them in the cities. These range in terms of latitude,
altitude, in the own climate and therefore also vary the climacteric conditions. In the building,
the amount of natural light available inside varies depending on the position of the same terri-
tory, by the degree of shading that it is subject to, for the disposal landscape in the surrounding
and for the exterior finishes that the buildings presents (EC, 1999).

The clear soil and adjacent building surfaces increase the light amount available inside of the
buildings for many reasons, being the most evident by conduction, which according to Rafael S.
Florensa (1995) this type of illumination are spaces also understood as non-habitable spaces de-
signed specifically to conduct the solar radiation to certain areas of the building, and for the own
surfaces reflection. The incident natural light on built space as a great influence on the visual
and comfort quality of the same. Light can be captured through several solutions or mecha-
nisms, and is mentioned as example the skylights, door banners glass, domes or even reflective
blades among others. In the existing building, is necessary to rethink, in many cases, how the
natural light can reach an area with greater amplitude.

Figure 3. Example of illumination by conduction, (source: Florensa, 1995).
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In the public space rehabilitation, care falls on the trees placement. These elements, when
they do not have a well planned position, are reflected in a reduction of the light transmission
even if they are native and deciduous elements. To prevent this fact, the ideal would be to locate
trees on the building southern slope taking into account their height and distances they may
have to the built facades. The solar exposure should contribute to the energy storage and exploi-
tation of consumption not only for the building consumption, in the case of direct and indirect
solar gains, but also to generate consumable energy to the distribution on a network for the soci-
ety consumption. Why not take the urban regeneration and create a platform of solar energy to
serve the city? As did Freiburg im Breisgau, Germany, after the bombing suffered during the
world war, in the reconstruction of urban and planning of renewable energy.

5 ANALYZING FREIBURG

Like many other European cities the urban center of Freiburg was bombed during the 11 World
War resulting in the destruction of almost 80% of the old city being rebuilt according to the
preexistences of the old historical style. By 1970’s, Europe suffers with the oil crisis, that has
paralyzed a few countries, and to this joined the fact of the being planned a nuclear power plant
to built at 30km from Freiburg. This fact generated considerable protests against the construc-
tion of the plant after the Chernobyl nuclear accident. Of this protest has resulted in the raising
awareness about environmental problems within the Freiburg community. This is how the city
takes the status of the ecological capital of Germany and becomes Europe most prominent solar
city (Dauncey, 2003). It was necessary to reconstruct the city and tackle the nuclear power.
Freiburg has traced firstly policies matching three fundamental principles based on energy con-
servation, in the utilization of technologies based on heat and power and finally the implementa-
tion of renewable energy use, creating their own sources, in order to meet the energy current
needs and lowering the need of fossil fuels. With the Kyoto Protocol, Freiburg also committed
itself to lower CO2 emissions by about 25% of the values registered by 2010. In addition to
Freiburg solar activities, the city has had several other environmental initiatives. A cycling plan
was drawn up in 1970, and the city has over 500 km of bicycle paths (WWF, 20008).

Figure 4. Freiburg city center, (source: Petith, 2008a ).

Regarding to the built, Freiburg has bet into the city rehabilitation with some measures previ-
ously planned to optimize buildings energetically. It was necessary to implant thermal insulation
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for increase the thermal comfort inside of the buildings, regulate the energetic efficiency in the
new constructions, and implement “winter gardens” and bay windows to promote the green-
house effect and the planning of solar panels during the new construction project. But the
measures taken by the Freiburg municipality do not stop here. The old town centre became car-
free in 1973, and in 1990, a 30 kph zones was introduced for almost all residential streets, ex-
cept main roads. Freiburg introduced a low-cost flat-rate monthly "environment ticket" for the
region-wide bus service in 1991, and there has been a 100% increase in people using public
transport since 1980 (Dauncey, 2003). It is doubtful to say that the most important step to take is
the encouragement of the rulers, urban planners, city planners and residents to change their
strategy in the design and in the new buildings construction, encouraging a more sustainable
community lifestyle and a well-being.

6 FINAL CONSIDERATIONS

Changing attitudes alongside with the changing of societies needs is an important factor for the
environment improving. The prejudice lived in many European cities blocks the sustainable
communities’ development. The climatic effects are reflected in the direct consequences for
people health and performance. It was intended to understand during this paper development
how to contribute to develop an urban areas regeneration strategy based on sustainability factors
through treaties and letters, searching for measures to a better environment. The challenge ahead
is to improve energy efficiency in the buildings rehabilitation and public spaces boosting struc-
tures and materials reuse wherever as possible. Therefore, it is intended to contribute to the uti-
lization of existing elements as a source of construction. It is necessary to introduce issues di-
rectly connected with the society, as is the case of sociology and economics, so that these
elements become focal points members of the city thought and it should be implicit in its plan-
ning. It is not wanted the distortion of the cities, what is wanted is their rehabilitation to allow
their own revitalization and therefore, it is demanded that the perspective of urban spaces suf-
fers the lower image damage as small as possible. Rehabilitating thinking about tomorrow,
about sustainability and in the most natural way to apply it, using renewable energies and design
techniques that allows the non-usage of fossil energies and mechanical means to the heating,
cooling, lighting and ventilation in the built environment. Such as has been Freiburg in the stra-
tegic measures implementation in favor of a more sustainable mobility, energy consumption and
life quality, it should be currently insist on the urban network and in their own building and how
is their regeneration treated to take advantage of what the preexistence has to offer, making en-
vironmentally friendly cities, not only on the built but also in a healthy relationship between so-
cieties and built spaces and the way societies view the sustainability factor.
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