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Abstract
The population living in urban centers is increasing, and since cities have a huge role on resource
consumption and greenhouse gas emissions, is necessary to find ways to reach for sustainability. One
way to do this is through sustainability assessment systems or rating tools. Different systems have
been developed and applied worldwide, including BREEAM, LEED and LiderA. These systems started
by focusing only on the buildings but they recently started to turn their attention to the community and
city scale, since the green buildings have demonstrated to be insufficient to guarantee sustainability of
the built environment. Communities are nowadays considered as a proper scale to access
sustainability of the built environment because it considers aspects that are not accounted for when
simply focus on the building scale.
This thesis applies a new version of the LiderA System to assess the sustainability of two
neighbourhoods, and seek to make their transition to sustainable communities. This work also shows
that environmental impacts, social wellbeing, economic vitality, sense of community and connectivity
truly depend on how urban environments are planned and shaped.
Finally, it shows that sustainable communities challenge the way we build and live, because they
involve changing practices and behaviors. The real challenge is in making the modern city, and the
way of life lived in it, sustainable, in order to maintain the balance between finite resources and our
biological need to form relations and connections.

Keywords: Sustainable Community; Sustainability Assessment System; Neighbourhood; LiderA

Resumo
A população que vive em centros urbanos está a aumentar e, dado que as cidades têm um grande
papel no consumo de recursos e nas emissões de gases de efeito estufa, é necessário encontrar
maneiras de alcançar a sustentabilidade. Uma maneira de fazer isso é através de Sistemas de
Avaliação da Sustentabilidade. Neste sentido, diferentes sistemas têm sido desenvolvidos e aplicados
em todo o mundo, incluindo BREEAM, LEED e LiderA. Estes sistemas começaram por se concentrar
apenas nos edifícios, mas recentemente começaram a focar-se na escala de comunidade e cidade,
uma vez que os edifícios sustentáveis demonstraram ser insuficientes para garantir a sustentabilidade
do ambiente construído. As comunidades são hoje consideradas como uma escala adequada para
avaliar a sustentabilidade do ambiente construído, uma vez que nesta escala são considerados
aspectos que não são contabilizados quando simplesmente se concentra na escala do edifício.
Esta tese aplica uma nova versão do Sistema LiderA na avaliação da sustentabilidade de dois
bairros, procurando fazer a sua transição para comunidades sustentáveis. Este trabalho mostra que
os impactes ambientais, o bem-estar social, e a vitalidade económica dependem de como os
ambientes urbanos são planeados e construídos.
Finalmente, mostra que as comunidades sustentáveis desafiam a maneira como construímos e
vivemos, porque envolvem mudanças de práticas e comportamentos. O verdadeiro desafio está em
tornar a cidade moderna, e o modo de vida nela vivida, sustentável, de modo a manter o equilíbrio
entre recursos finitos e nossa necessidade biológica de formar relações.

Palavras-Chave: Comunidade Sustentável; Sistema de Avaliação da Sustentabilidade; Bairro; LiderA
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1. Introduction
There is an increasing search and need for sustainable communities, associated with the increase
concern with the ecological damage being done to our planet. Today’s modern industrial systems
were and continue to be built on carbon-based energy systems, an excessive non-sustainable
exploitation of our natural resources and a debt-based view of consumerism (Petit-boix et al., 2015).
The outcome of these actions has exhausted our planet as measured by a host of indicators on
climate change, global warming, sea level rising and diminishing biodiversity, among other factors
(WWF, 2018; NASA, 2014). The current development trends are unsustainable and reflect a privatized
and commoditized society, showing that it is necessary to adopt a more sustainable lifestyle.
With over 50% of the population currently living in urban areas (UN, 2014) , the role of cities in
sustainable development is gaining greater momentum (Komeily & Srinivasan, 2015). This has
created a strong need to seriously reconsider the way cities should be designed, in order to produce
greener, healthier and eco-friendlier cities, starting by addressing sustainability performance of its
buildings and other infrastructure. Urban design is considered an essential instrument to shape the
future of the city, to determine the pattern of a city's resource usage and its resilience to change, from
climate or otherwise (Ameen et al., 2015).
Besides aiming to improve the environmental performance by the reduction of greenhouse gas
emissions, better air quality, conservation of energy, among others, cities are now at the forefront of
efforts for achieving goals in social and economic aspects such as social justice, elimination of
poverty, and economic vitality (Komeily & Srinivasan, 2016).
At the same time, the increase of the number of people living in urban areas and the technological
advances has been contributing to isolate and push people away from each other, reducing
meaningful connections and relationships. Because of this, the concepts of neighbourhood and
community are being left behind (Barton, 2000). It’s necessary, not only to create more green cities
but also to bring back these concepts, transitioning cities toward sustainable communities.
The concept of sustainable community aims to connect urban sustainability principles with community
planning. Along with this new concept, a need for assessing sustainable development at the
community and neighbourhood scales has become an issue for consideration.
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1.1. Concept of neighbourhood
The term “neighbourhood” has the conventional meanings of “neighbours” or “people of a district”, or
“the district itself” (Concise Oxford). Its meaning also implies a locality which is familiar or has a
particular unifying character. It can be defined as a residential or mixed use area around which people
can conveniently walk and has an identity which local people recognize and value (Barton, 2000).
Thus, the concept of neighborhood is entirely linked to the place.
´Place` is an important element in our cultural identity. People define themselves by the place they live
in (Barton, 2000). However, people´s ties to place has been decreasing due to the development in
transport technology, specially, the motor car, the rising material standards, and the widening
educational and employment opportunities. Neighbourhood is now a nostalgic concept associated to
the pre-motor, pre-phone age, when many people lived out much of their lives in one locality (Barton,
2000).
It is noted that neighbourhoods are not static, they evolve with the population. They alter in size and
status, the type of businesses alters with economic and social change, as social preference and
behavior also change (Barton, 2000).
The neighborhood is where primary life activities are carried out. Moreover, neighbourhood is widely
recognized as a fundamental building block of a city as a city is an accumulation of many
neighborhoods, being a good starting point to create a truly sustainable community (Tam et al., 2018).
The planning and design of neighbourhoods can have both positive and very negative impacts on the
propensity to walk, and directly affect health, safety and aesthetic enjoyment. Neighbourhood planning
is essential not only to improve the quality of people´s lives, but also as a mean to achieve sustainable
development (Barton, 2000).

1.2. Concept of community
“Community” is a social term which, contrary to “neighbourhood”, does not necessarily imply “local”.
Community is made by people, and people often belong to diverse interest based communities which
barely touch the locality. It means a network of people with common interests and the expectation of
mutual recognition, support and friendship (Barton, 2000).
Community refers to that layer of society in which interaction takes place between people who are not
close family or friends, but neither are total strangers. It is the interaction, not the place, that is the
essence of the city and of city life (Barton, 2000).
The sense of community is important since it can enrich lives and assist health, transmitting a sense of
security and companionship. In fact, place communities are increasingly recognized by social care and
health professionals as important for mental health and social inclusion, and by the police for security
(Barton, 2000). Therefore, sense of community is a critical element of a sustainable community (Chan
& Huang, 2004).
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1.3. Sustainable development
The concept “sustainable development” appears to be a paradox because it puts together two
irreconcilable principles: environmental sustainability and economic development. This has led to two
interpretations of sustainable development: one ecocentric, which puts global ecology first, and one
anthropocentric, which puts human well-being first. An ecocentric view leads to the identification of
limits to population and economic growth, in the interest of sustaining and enhancing natural
ecosystems (Barton, 2000).
Although sustainable development is still a vague concept with multiple interpretations and definitions,
conversely the most internationally accepted definition of sustainable development, given by the
Brundtland Commission, is: “development that meets the needs of the present without compromising
the ability of future generations to meet their own needs” (WCED, 1987).
Brundtland's definition of sustainability can be seen as very succinct in its scope, as it encompasses
the human need together with environmental, social and economic issues, thus it considers the three
dimensions of sustainable development. Hence, the definition can serve as the basis for emerging
urban sustainability assessment methods (Ameen et al., 2015).
According to Hugh Barton, “sustainable development is about maintaining and enhancing the quality
of human life – social, economic and environmental – while living within the carrying capacity of
supporting ecosystems and the resource base” (Barton, 2000).
Thus, sustainable development is mainly a societal process that aims to assure human wellbeing and
social justice now and in the future at the same time that recognizes ecological limitations.
Evaluating sustainability may require the evaluation of its three dimensions in a comprehensive
manner: environment, society and economy (Petit-boix et al., 2015).

Social
Needs

Environmental
Capacity

Economic
Needs

Figure 1 - The three dimensions of Sustainable Development.
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1.3.1. Local Agenda 21 (LA21)
The active involvement of local communities, forming partnership with local government and business,
is seen as central to any strategy for achieving sustainable development (Barton, 2000). To achieve
synergies, key stakeholders need to be at the table to share their insights and challenges regarding
community initiatives. Such sharing requires there to be trust, reciprocity and collaboration amongst
those involved (Petit-boix et al., 2015).
Since the Earth Summit, in 1992, it was recognized that achieving sustainable development would
require the active participation of all sectors of society and all types of people (United Nations
Department of Economic and Social Affairs, 2015). Local Agenda 21 (LA21), adopted at the Earth
Summit, was created on this idea.
LA21 is a program of action towards sustainable development which makes considerable play of the
role of citizens and the importance of drawing all sectors of society into engagement with the goal.
LA21 calls for participation of local communities in the process of development (Barton, 2000).
The essential ingredient for achieving sustainable development on the LA21 model is partnership, with
effective collaboration between public, private, voluntary and community sectors (Barton, 2000).
A central thrust of LA21 is that all the main stakeholders in a city, or a locality, need to be involved in
decision-making processes in order to achieve policy consistency, shared ownership and commitment
(Barton, 2000).
Consultation and engagement are widely recognized as an essential process in the development of a
sustainable community (BREEAM, 2012a). Stakeholder engagement may lead to the discovery of
human relationships within the community, including the interweaving of the objective and the
subjective parameters that create a sustainable community (Berardi, 2013).

1.4. Sustainable communities
The term “sustainable community” has been spread in recent years, with regards to the built and
social environment. It tends to be applied to either new or existing communities who promote or seek
to promote sustainability not only in sectors such as water, food, transport, waste and energy, but also
in social wellbeing, happiness, connection and economic vitality (Pfeiffer & Cloutier, 2016; Rae &
Bradley, 2012).
According to the Institute for Sustainable Communities, “a sustainable community is one that is
economically, environmentally, and socially healthy and resilient. It meets challenges through
integrated solutions rather than through fragmented approaches that meet one of those goals at the
expense of the others. And it takes a long-term perspective – one that’s focused on both the present
and future, well beyond the next budget or election cycle” (ISC, 2018).
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As a result, a sustainable community manages its human, natural, and financial resources to meet
current needs while ensuring that adequate resources are equitably available for future generations. It
seeks social wellbeing, economic security and healthy ecosystems (ISC, 2018).
The main goal of a sustainable community is to build an attractive and green neighbourhood which is
safe, pollution-free and uncongested, a sense of local community and excellent access to friends and
facilities both locally and regionally, leading to a less frenetic and more locally-based life (Barton,
2000).
In the Earth Summit of 2012 was highlighted the importance of urban issues. On this occasion,
Secretary General of the UN Ban Ki-moon declared about the strategic role played by cities: “The road
to global sustainability runs through the world’s cities and towns. By building more sustainable cities
and regions, you will lead us to a more sustainable world” (UN, 2014).

1.5. Goals, methodology and structure
This thesis intends to apply a new version of the LiderA system to two specific case studies – the
neighbourhoods of Alta de Lisboa and Belas Clube de Campo – aiming to access the actual
performance level and analyze which type of strategies and solutions could be adopted and
implemented in order to improve the global sustainability level of these neighbourhoods, and bring
them closer to sustainable communities.
The methodology of this thesis started with the revision of concepts and approaches regarding
sustainable communities and sustainable development. For this purpose, was resorted the
identification and revision of articles, books and other documents related with this subject.
In the next step, is made an approach to the rating systems, namely to BREEAM, LEED and LiderA,
the sustainability assessment system adopted in this thesis. The main tools and criteria of these
systems are highlighted, as well as their mode of operation, mission and objectives.
After that, were searched for communities around the world that serve as a good example, or even a
model, for other communities, regarding sustainability. This allowed to realize what good practices
should be applied in each criteria of study to improve the sustainability performance of a community.
In the next chapter is made a detailed approach to the LiderA system, namely its development, the
areas of focus and their individual weights on the global assessment, and the classes and
performance levels possible to reach.
With this, was possible to start assessing the two case studies that are going to be analyzed in this
thesis, namely the neighbourhoods Alta de Lisboa and Belas Clube de Campo, through the LiderA
system. It began by analyzing the actual performance level, having in consideration what is actually
built and the practices that are adopted, in each neighbourhood, and then was thought of measures
that could increase the performance level achieved, by looking at examples of good practices that
could, and made sense, to apply in each case study.
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Finally, is made a critical evaluation to the scale of assessment, to the performance levels attributed to
both neighbourhoods, and to the limitations and challenges of the rating tools. Measures to improve
the applicability and efficiency of the assessment systems are also suggested. Relevant future
developments are also presented, considering the topic of this thesis.

This methodology is applied in the following chapters:
1. Introduction – here is made a presentation of the problematic of sustainable communities and the
origin of this concern, as well as the concepts of sustainable community, community, neighbourhood
and sustainable development. The methodology of this thesis is also inserted in this chapter.
2. Sustainable Communities – in this chapter is made the relation between sustainable communities
and urban areas, namely how their fast growth makes it more difficult to achieve sustainability. It is
also included the concept of utopianism, the search for different lifestyles, some examples where
sustainability is already being sought in communities and a state-of-art review. Finally, the rating
systems BREEAM, LEED and LiderA are described and their main criteria are compared.
3. Sustainable Communities Good Practices – in this chapter are given examples of possible good
practices for each area of focus and are also named some communities worldwide that already search
for sustainability with the adoption of good practices in the various areas.
4. Sustainable Communities Assessment Model - LiderA – here is described in detail the system
LiderA, namely its goals, categories and areas, classes and levels of performance.
5. Case Studies – in this chapter are presented, described and assessed the two case studies (Alta
de Lisboa and Belas Clube de Campo) through the LiderA system.
6. Approach and Results Discussion – here are discussed the approach used and results obtained
in this thesis.
7. Conclusions and Recommendations – presents the final conclusions of this thesis and
recommendations for the future.
Lastly, the annex include relevant information to complement some of the subjects addressed in this
thesis, as well as the LiderA tables, where was made the sustainability assessment of the case
studies and prove the performance levels achieved.
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2. Sustainable Communities
2.1. Urban areas and sustainable communities
2.1.1. Urban areas
The world has experienced unprecedented urban growth in recent decades. Over 50% of the world’s
population currently lives in urban areas, a figure expected to rise to 66% by 2050, with nearly 90% of
the increase to take place in the urban areas of Asia and Africa (UN, 2014). In Europe, 73% of the
population lives in urban areas, and by 2050, the number is expected to reach 82% (UN, 2014).
The importance of urban areas is also confirmed by the diffusion of megacities: cities with more than
10 million inhabitants (UN, 2016). In 2016, there were 31 megacities globally and their number is
projected to rise to 41 by 2030 (UN, 2016). As a result, most resources are nowadays consumed in
urban environments worldwide. This fact contributes to the economic and social importance of urban
communities, but also to their poor environmental sustainability (Berardi, 2013).
Urban areas are (and probably will always be) net consumers of resources (Berardi, 2013), being
responsible for innumerous negative effects on the environment. In fact, cities consume 78% of the
world’s energy and produce more than 60% of all carbon dioxide and significant amounts of other
greenhouse gas emissions (GHG), because of activities such as energy generation, vehicles, industry,
and biomass use (UN-Habitat, 2012).

Graph 1 - Percentage of global population living in urban areas, 1950-2050 (World Urbanization
1
Prospects: The 2014 Revision ).

1

http://www.who.int/gho/urban_health/situation_trends/urban_population_growth/en/
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2

Graph 2 - Urban population by country income level, 1975-2015 (World Urbanization Prospects 2014 ).

2.1.2. Sustainable communities multiple approaches
Achieving a healthy, sustainable community requires a long-term, integrated, and systems approach
to addressing economic, environmental, and social issues (Chan & Huang, 2004). Since a community
is a complex system of humans and natural environment, it is necessary to deal with it from a
comprehensive and systematic viewpoint (Chan & Huang, 2004).
Mainly two strategies can be used to analyze a community system: a more traditional one (micro
viewpoint), that focuses on the individual features of a community such as population growth, industry
or transportation issues, which typically result in fragmented and short-term solutions; or a holistic one
(macro viewpoint), where the elements of a community are dynamically interlinked and all the
interactions are considered, taking into account aspects such as land use, resources, culture and
communal life of a local community (Chan & Huang, 2004).
The holistic approach seems to be more efficient to achieve sustainability because it takes into
account all the sectors of a community and their relationships. It also focuses on empowerment and
capacity building through communication and cooperation among the community, businesses and
government.

2

http://www.who.int/gho/urban_health/situation_trends/urban_population_growth/en/index1.html
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The need for tools to monitor and evaluate the development process of the community, such as
evaluation and rating systems, has also been identified through this innovative approach (Al-Dahir,
Kang, & Bisley, 2009).

2.1.3 The concept of utopianism
The utopian concept envisages human habitats (community, city, region and the globe) based
generally on the concept of sustainable development. Commonly, utopias related to sustainable
development imagine a perfect society, where justice prevails, people are perfectly content, people
live and flourish in harmony with nature, and life moves along smoothly, without abuses or shortages
and where the ultimate ends are happiness, harmony, identity, self-respect, self-sufficiency and
wisdom (Jabareen, 2008).
The power of utopian thinking, properly conceived as a vision of a new society that questions all the
presuppositions of present-day society, is its inherent ability to see the future in terms of radically new
forms and values (Jabareen, 2008).
In a green society, environmental sustainability will be achieved because people’s attitudes and
motivations will have changed: they will be non-competitive and non-materialistic and win harmony
with nature (Jabareen, 2008).

2.1.4. Different lifestyles
Lifestyles can be defined as a cluster of different habits that to different extents are embedded in
societal infrastructures. The habits are related to housing, transportation, heating and electricity, as
well as provisions. Each of these habits can be accomplished in different ways, where some ways
have a greater environmental impact than others (Christensen, 1997).
A difference in lifestyle, i.e., how we choose to live, be transported and choose our provisions, can
have a dramatic impact on the environment (Christensen, 1997). It is necessary to adopt more
sustainable lifestyles as a logical next step in the transition to a sustainable society.
One thing that must be changed is consumption patterns, so that consumption decreases and shifts
from more polluting products and services to ones which are less polluting. This probably implies a
shift in lifestyle in the entire population (Christensen, 1997).
The actual methods of transportation must be revised and changed in order to create a more
sustainable society since transportation by car can be seen as the most important factor in the
creation of non-sustainable lifestyles (Christensen, 1997).
It is also necessary to produce infrastructures, legal and economic incentives and change attitudes to
transform today´s society into a more sustainable one (Christensen, 1997).

9

2.1.5. Neighbourhood design and its impact on social wellbeing, happiness
and connection
The impact of built environments and neighbourhood design on social wellbeing, physical and mental
health, connection and, ultimately, happiness of the population living in cities and urban centers, has
also been recognized as an important dimension of sustainability (Paralkar et al., 2017; Pfeiffer &
Cloutier, 2016). In this context, some tools and indicators have been developed to assess
opportunities for happiness and their distribution throughout a neighbourhood as a result of community
design, such as the Sustainable Neighborhoods for Happiness Index (SNHI) (Paralkar et al., 2017)
and the Sustainability Through Happiness Framework (Pfeiffer & Cloutier, 2016).
Some neighborhood built environment characteristics that seem to directly improve these aspects
include access to open, natural, and green space, and design features that allow for social interaction
and ensure personal security. Other factors such as the diversity of housing types, housing conditions
and values, transportation infrastructure, commute time, polluting land uses, and population density
also affect those aspects (Pfeiffer & Cloutier, 2016).
High quality community amenities, less dense places, such as rural areas or small cities, may
contribute to higher social engagement and cohesion among neighbours. In geral, places with more
traditional neighbourhood design, with features such as grid-lined streets, moderate housing density,
compact neighbouhood and entrances to street frontage, doors and windows facing the street, have
greater social interaction and engagement among neighbours, and increase the sense of security.
Social engagement and personal security are strongly linked to happiness, thus design interventions
leading to these outcomes may indirectly promote greater happiness. More social engaged residents
have stronger social ties which makes them more able to combat threats such as crime and recover
from disasters, increasing the community resilience (Pfeiffer & Cloutier, 2016).
Other important aspect is the open, natural, and green spaces. Humans became isolated from the
natural world relatively late in evolutionary history, yet our engrained biological instincts may draw us
to the outdoors. E. O. Wilson (1984) uses the term biophilia to characterize the psychological benefits
that people get from engaging with the natural environment and living things (Pfeiffer & Cloutier,
2016). Parks, community gardens, botanical gardens, and building exteriors are examples of
restorative open spaces that may increase interaction among neighbours and, at the same time,
contribute to physical and mental health, making people feel happier with themselves and with the
community they are living in.
Neighbouhoods that have a broader range of housing types and tenures may have more opportunities
for residents to “age in place,” or stay in the neighborhood over the lifecycle. Places where people age
in place have low levels of residential transition and potentially greater social engagement, cohesion,
and happiness (Pfeiffer & Cloutier, 2016).
A neighbourhood is not only a place but also a point of access to jobs, recreation, shopping, and other
features of a broader city or region. Access is enabled by a neighbouhood’s transportation system,
which has infrastructure, such as pedestrian paths, bike lanes, bus and rail stops, and parking, which
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allows for the safe and convenient use of transit, biking, walking, and driving. People’s happiness may
diminish if inadequate transportation or mobility interferes with their pursuit of their life goals (e.g.,
visiting frequently with family or friends) or leads them to use a less desired transportation mode
(Pfeiffer & Cloutier, 2016).
Planners can improve neighborhood engagement, cohesion and happiness by evaluating existing
plans, policies, or projects, or by collaboratively engaging with residents, through meetings,
workshops, interviews, and other participatory techniques, to develop new plans, policies, and projects
(Pfeiffer & Cloutier, 2016). Should be given the opportunity for residents to identify the aspects of their
neighborhood that they like and dislike and what they aim for their community to be.

2.2. Approaches and cases
Once the interest in the development of sustainable communities is increasing, there are already
several examples of organizations and communities around the world that defend and seek their own
approach to achieve a sustainable way of living.
One example of an organization is the Institute for Sustainable Communities, an organization that
started in 1990 in Vermont, US, but began to operate in Eastern Europe, committed to help
communities in the Eastern European region address environmental, economic, and social challenges
(ISC, 2018).
ISC’s mission is to help communities around the world address environmental, economic, and social
challenges to build a better future shaped and shared by all. ISC´s approach ensures solutions
emerge from within the community, engaging their citizens, reorienting their institutions and shifting
their resources and investments (ISC, 2018).
To this day, the Institute for Sustainable Communities has worked in 30 countries around the globe
and has developed over 103 transformative projects in countries from Macedonia to Ukraine, Serbia to
China, Russia, Bangladesh, India, and the US (ISC, 2018).
A Portuguese example of a community is Tamera, a peace research village situated in Odemira,
Alentejo. Tamera started in 1978 as a project in Germany with a small group and is currently a
community of around 200 (Tamera, 2018), being one of the largest eco-villages in Portugal. It is a
community with an alternative lifestyle, almost self-sufficient, where humanity can live in harmony with
themselves and the environment. The attention is focused to four main areas – water, food, energy
and community building – four crucial problems in the world.
The Tamera project is a pilot experience for the creation of a comprehensive and replicable model at
both regional and global levels, where a variety of factors for a sustainable human experience are
investigated, such as energy production from renewable sources, food production and sustainable
management of soils and water. In addition, the Tamera project values social, cultural and human
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relations as a new way of experiencing the planet, enhanced by its interconnection with other projects
and entities scattered around the world that follow the same philosophy.
Tamera aims to create a model for peace and develop local solutions to global problems, putting into
practice the expression “think globally, act locally”.

Figure 2 - Tamera community (Source: www.tamera.org /pt/sobre-nos/).

2.2.1. State-of-art review
A state-of-art review of articles, books and other documents published in the last years related with the
subject of sustainable communities was made, in order to attempt to draw a global picture of the
actual state of research and development and the strategies adopted to build this type of community.
This review suggests that although this subject has already begun to be mentioned more than two
decades ago, its interest has increased more recently, along with growing concern with the
environment and sustainable development. Due to this it is possible to find many publications on this
subject, so it was selected the most relevant and that could better support the development of this
thesis.
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Table 1 - State-of-art review.

#

Author(s) and date of
publication

Title

Objective of the study

1

Barton (1998)

Eco-neighbourhoods: a review of projects

2

Barton (2000)

Sustainable
Communities:
neighbourhoods

3

Location(s)

A review of eco-neighbourhood projects around the world

UK

Eco-

The importance of neighbourhood planning as a means of
achieving sustainable development

UK

Chan (2004)

A systems approach for the development of a sustainable
community - The application of the sensitivity model (SM)

Discuss the approach of planning a sustainable community
in terms of systems thinking

Taiwan

4

Rae et al. (2012)

Energy autonomy in sustainable communities - A review of key
issues

A review of research relating to energy autonomy in
sustainable communities

UK

5

Berardi (2013)

Sustainability assessment of urban communities through rating
systems

Sustainability assessment of urban communities through
multi-criterion rating systems

USA

6

Petit-boix et al. (2015)

Research on strategies towards sustainable cities from a life
cycle perspective : a review

7

Ameen et al. (2015)

A critical review of environmental assessment tools for
sustainable urban design

A review of life cycle thinking (LCT) studies related to
urban issues
Present a comparative analysis of methodology among
different practices and purposes for six global
sustainability assessment tools of urban development

8

Pfeiffer et al. (2016)

Planning for Happy Neighborhoods

Reveal how the neighbourhood built environment may
affect one aspect of residents’ wellbeing: happiness

USA

9

Aguiñaga et al. (2017)

Building Resilience: A Self-sustainable Community Approach to
the Triple Bottom Line

Assess the governance approach associated with the
formation of the circular value ecosystem (CVES) within
the Sustainable Wealth creation based on Innovation and
enabling Technologies (SWIT) framework

Mexico

10

Albertí et al. (2017)

Towards life cycle sustainability assessment of cities. A review
of background knowledge

A review of LCA and non-LCA based standards, indices
and guides for the assessment of the sustainability of
countries, cities or urban regions

Spain,
Colombia,
France

11

Paralkar et al. (2017)

The sustainable neighborhoods for happiness (SNfH) decision
tool: Assessing neighborhood level sustainability and happiness

Assess the relationship between
happiness at the neighbourhood level

USA

12

Haider et al. (2018)

Sustainability assessment framework for small-sized urban
neighbourhoods: An application of fuzzy synthetic evaluation

Development of sustainability indicators (SIs) covering all
the sustainability aspects of small-sized neighbourhoods

Saudi Arabia,
Canada

13

Tam et al. (2018)

Green neighbourhood: Review on the international assessment
systems

A review of international green neighbourhood assessment
systems

Australia, China

The

Potential

for

sustainability

and

Spain, Italy
UK, Iraq
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Thru this review is possible to conclude that define and build sustainable cities is not simple. The main
issues addressed in urban sustainability are buildings, energy, food, green areas and landscape,
mobility, urban planning, water and waste management (Ameen et al., 2015; Berardi, 2013; Petit-boix
et al., 2015; Wangel et al., 2016). These issues are essential to define the future sustainable cities.
Their improvement is promoted through different strategies.
The most evaluated strategy is the efficient use of energy, water and other resources in buildings.
These studies noted, for example, the importance of integrating the energy design of buildings for
adapting to the user’s lifestyle and optimizing the energy demand (Rae & Bradley, 2012).
The concept of energy autonomy is regarded as an effective tool in the push towards sustainable
development (e.g., nearly zero-energy buildings (NZEB) - buildings that cover their energy demand
using onsite renewable energy sources), with sustainable communities often highlighted as particularly
relevant for applying its principles (Petit-boix et al., 2015; Rae & Bradley, 2012). This review
recognizes the neighbourhood as a fundamental building block of a city, and a good starting point to
create a truly sustainable community (Tam et al., 2018).
For this, are essential a life cycle approach and sustainability assessment systems that considers all
of the stages involved in the construction, as well as the use of more sustainable materials (Albertí et
al., 2017; Petit-boix et al., 2015). It is also highlighted the influence that the construction sector has,
not only on environmental, but also on social and economic aspects (Albertí et al., 2017).
Besides buildings, the assessment of energy issues was also related to other urban issues, such as,
mobility and urban planning (Petit-boix et al., 2015).
Regarding mobility, was addressed the reduction of private car usage by creating infrastructures that
promote soft mobility (bicycle and walking), the improvement of public transportation as well as the
use of greener vehicles, as ways to achieve positive environmental consequences (Petit-boix et al.,
2015).
Concerning urban planning, it is considered key in the sustainability assessment of cities, having the
design of sustainable cities a big importance, in order to improve their environmental performance
(Petit-boix et al., 2015).
Waste management is other important issue in cities due to the large waste generation. Sustainable
practices, such as improve collection and waste management systems and promote waste prevention,
might ensure livability and minimize health impacts in urban areas (Aguiñaga et al., 2017; Petit-boix et
al., 2015).
Food is also an important topic, where building up urban agriculture (e.g., urban gardens, rooftop
community gardens) and promoting regional and local food products are measures to improve
sustainability (Aguiñaga et al., 2017; Petit-boix et al., 2015).
According to these studies, systems thinking and an integrated approach would be the more
appropriate ways for dealing with the sustainability of local development (Albertí et al., 2017; Komeily
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& Srinivasan, 2016). Circular economy is another strategy for addressing environmental problems
while maintaining economic growth (Aguiñaga et al., 2017).
Finally, it´s important to point out that to achieve sustainable communities is necessary to always
consider the three pillars of sustainability (economic, social, and environmental) together (Albertí et al.,
2017; Berardi, 2013) and engage the citizens in the development of their community in order to share
priorities and customize sustainability goals for each community (Berardi, 2013; Rae & Bradley, 2012).

2.3. Rating Systems
A framework is required to evaluate objectives and strategies of sustainable community development.
These need have resulted in the emergence and spread of certification systems in order to evaluate
the sustainability performance of a given neighbourhood against a set of criteria. On this account,
some systems and mechanisms have been developed worldwide to help decision makers and
communities assess their actual impacts on the environment (Tam et al., 2018).
Communities are nowadays considered as a proper scale to assess sustainability of the built
environment. In fact, the urban environment plays a prime role in the social and economic
sustainability, and it has a huge impact on the environmental sustainability (Berardi, 2013).
The attention is focused on sustainability rating systems which adopt a multi-criterion approach in
order to consider the different dimensions of sustainability using the triple bottom line approach (more
information about this approach can be found in annex). Systems such as BREEAM and LEED have
already reached a significant diffusion for sustainability assessments of buildings and are diffusing to
communities with BREEAM Communities (Com) and LEED for Neighborhood Development (ND).
LEED ND aims to be applied in new urban communities, whereas BREEAM Com is mainly focused on
interventions of rehabilitation. The systems considered have been created in the last few years in
Europe and the USA, respectively (Berardi, 2013).
In multi-criterion systems, each criterion has a certain weight over the total assessment, and the
overall sustainability evaluation comes out by the weighted sum of the results for all the criteria
(Berardi, 2013). Sustainability is generally evaluated by the summation of the results of different
performances related to environmental, social and economic aspects. Multi-criterion systems are
gaining increasing attention as they are easily understood and allow a step implementation for each
criterion (Berardi, 2013).
Each sustainability assessment system bases its evaluation on several parameters whose rates are
generally obtained comparing real performances with referenced ones (bench-marks) (Berardi, 2013).
Benchmarks are the target (reference) values established by the decision makers, based on literature,
experience, and regulatory guidelines, to achieve the desired level of performance for sustainable
initiatives (Haider et al., 2018).
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2.3.1. BREEAM
The British Building Research Establishment Environmental Assessment Method (BREEAM) was
planned at the beginning of the 1990s and was the first multi-criterion system for sustainability
assessment. BREEAM is the world’s leading sustainability assessment method for master
planning projects, infrastructure and buildings. It recognizes and reflects the value in higher performing
assets across the built environment lifecycle, from new construction to in-use and refurbishment
(BREEAM, 2018b). This means BREEAM rated developments are more sustainable environments
that enhance the well-being of the people who live and work in them, help protect natural resources
and make for more attractive property investments (BREEAM, 2018b).
The assessment criteria are divided into ten categories: Energy, Health & Wellbeing, Innovation,
Land Use, Materials, Management, Pollution, Transport, Waste and Water. Each category is subdivided into a range of assessment issues, each with its own aim, target and benchmarks (BREEAM,
2017).
‘Innovation credits’ provide additional recognition of a development that innovates in the field of
sustainable performance, above and beyond the level that is currently recognized and rewarded within
the standard BREEAM issues (BREEAM, 2012a).
BREEAM aims to ensure that its standards provide social and economic benefits whilst mitigating the
impacts of the built environment (BREEAM, 2012a).

2.3.1.1. How BREEAM Certification works
When a target or benchmark is reached, as determined by the BREEAM assessor, the development
or asset score points, called credits. The category score is then calculated according to the number of
credits achieved and its category weighting. Once the development has been fully assessed, the final
performance rating is determined by the sum of the weighted category scores (BREEAM, 2017).
The BREEAM ratings range from Pass, Good, Very Good, Excellent to Outstanding and it is reflected
in a series of stars on the BREEAM certificate (BREEAM, 2017). The BREEAM Communities
Excellent and Outstanding ratings represent best and exemplary practice in the design and planning of
new communities (BREEAM, 2012a).
Table 2 - BREEAM Communities rating benchmarks.

BREEAM Rating

% Score

Outstanding

≥ 85

Excellent

≥ 70

Very Good

≥ 55

Good

≥ 45

Pass

≥ 30

Unclassified

< 30

16

An additional 1% can be added to the final category score to which the innovation is most relevant (up
to a maximum of 7%) (BREEAM, 2012a).
The BREEAM rating benchmark levels enable a client or other stakeholder to compare an individual
developments performance with other BREEAM rated developments. An unclassified BREEAM rating
represents performance that is non-compliant with BREEAM (BREEAM, 2012a).

2.3.1.2. BREEAM Communities (Com)
BREEAM Communities is an independent, third party assessment and certification standard based on
the established BREEAM methodology. It is a framework for considering the issues and opportunities
that affect sustainability at the earliest stage of the design process for a development (BREEAM,
2012a).
BREEAM Communities, originally launched in 2008, was developed to assess the sustainability of a
community. This system received an updated in 2012 (BREEAM, 2012b). BREEAM Communities
assesses the environmental, social and economic impacts of a community. BREEAM Communities is
being applied internationally and certified assessments of developments can be found in its various
forms in over 50 countries (BREEAM, 2012a), across Europe, the Middle East, Africa and Asia
(BREEAM, 2018a).
BREEAM Communities should be started at the earliest possible stages in the design and planning
process. Beginning an assessment after outline planning may have an adverse effect on the overall
project costs and the potential rating under BREEAM Communities (BREEAM, 2012a).

2.3.2. LEED
LEED, or Leadership in Energy and Environmental Design, is the most widely used green building
rating system in the world. LEED provides a framework to create healthy, highly efficient and costsaving green buildings. LEED certification is a globally recognized symbol of sustainability
achievement (USGBC, 2015).
The assessment criteria are divided into nine categories: Integrative process, Location and
Transportation, Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials and
Resources, Indoor Environmental Quality, Innovation and Regional Priority (USGBC, 2014).

2.3.2.1. How LEED Certification works
Projects pursuing LEED certification earn points across several categories. Based on the number of
points achieved, a project then earns one of four LEED rating levels: Certified, Silver, Gold or Platinum
(USGBC, 2015).
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Table 3 - LEED Certification Levels.

LEED certification level

Points

Platinum

≥ 80

Gold

60 - 79

Silver

50 - 59

Certified

40 - 49

2.3.2.2. LEED for Neighbourhood Development (ND)
LEED for Neighbourhood Development (ND) is a system developed by the US Green Building Council
(USGBC) in partnership with Congress for the New Urbanism (CNU) and the Natural Resources
Defense Council (NRDC). It was developed in 2009 for the USA, and then it has been applied in
Canada and China (Berardi, 2013).
LEED ND was engineered to inspire and help create better, more sustainable, well-connected
neighbourhoods. It looks beyond the scale of buildings to consider entire communities (LEED, 2014).
LEED ND places emphasis on the site selection, design and construction elements that bring buildings
and infrastructure together into a neighbourhood, and relates this last to its landscape and regional
context. Moreover, LEED ND rates innovative practices and regional priorities as the sustainable
features of a community (Berardi, 2013).

2.3.3. LiderA and others
Besides BREEAM and LEED there are other rating systems such as LiderA, a voluntary system of
evaluation and recognition of sustainability in construction, developed in Portugal, applicable in build
environments from de design, construction, to the operational phase. This system focuses on Site
Integration (Soil, Natural Ecosystems, and Landscape and Heritage), Resources (Energy, Water,
Materials and Local Food Production), Environmental Loads (Wastewater, Waste and Other
Environmental Loads), Service and Resilience (Service Quality and Sustainability, and Structural
Adaptation), Socio-Economic Dynamics (Accessibility, Space for all, Social Vitality, Amenities,
Sustainable Economy, and Connectivity), and Sustainable Use (Sustainable Management, and
Marketing and Innovation). LiderA system will be more detailed later in this thesis.
In the U.S. was created the STAR Community Rating System (STAR) to address the needs of U.S.
cities, towns and counties seeking a common framework for sustainability, searching to create more
livable communities for all. Released in 2012, STAR is the U.S.’s leading framework and certification
program for evaluating local sustainability, encompassing economic, environmental, and social
performance measures (STAR Communities, 2017).
In France is applied the HQE (High Quality Environment) certification system, awarded to both
building construction and management and urban planning projects. For over 20 years that HQE
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promotes best practices, sustainable quality in building projects and offers expert guidance throughout
the lifetime of the project (HQE, 2016).
The German system for assessing buildings and urban districts is the DGNB (German Sustainable
Building Council). The DGNB System covers all of the key aspects of sustainable building:
environmental, economic, socio-cultural and functional aspects, technology, processes and site. The
DGNB System is unique because it`s the only one that gives as much importance to the economic
aspect of sustainable building as it does to the ecological criteria. Quality is assessed
comprehensively over the entire life cycle of the building (DGNB, 2018).
Other system is CASBEE (Comprehensive Assessment System for Building Environmental Efficiency),
a Japanese method for evaluating and rating the environmental performance of buildings and the built
environment. Created in 2001, CASBEE has been designed to enhance the quality of people's lives
and to reduce the life-cycle resource use and environmental loads associated with the built
environment, from a single home to a whole city (IBEC, 2014).
The SBTool is a generic framework for building performance assessment, developed by the
International Initiative for a Sustainable Built Environment (iiSBE) that may be used by third parties to
develop rating systems that are relevant for a variety of local conditions and building types. This
system has been under development in various forms since the late 1990s, and has been used as the
basis for the development of several national rating systems, including: SBToolCZ (Czech Republic),
SBToolPT (Portugal), Protocollo ITACA (Italy) and Verde (Spain) (iiSBE, 2018).
There are many other examples of tools to access the sustainability of buildings and built
environments worldwide that, despite pursuing the same goal, have different methods of assessment,
according to the region and parties involved in the development of the tool.

2.4. Main categories and areas
Taking into account the categories on which the rating system BREEAM, LEED and LiderA are based,
it is possible to compare them and verify those that are similar and considered in all systems and
those that are only considered in some system(s).
Through Table 4, it is possible to observe that categories such as Materials and Resources, Energy,
Water, Waste, Innovation, Transport and Movement, Health and Comfort and Land Use are common
to all the rating systems considered, so it can be deduced that these are the most essential and serve
as basis in the quest for sustainability.

19

Table 4 - Main categories of rating systems BREEAM, LEED and LiderA.

Areas

BREEAM

Integration

LEED

LiderA





Materials and Resources







Energy







Water







Waste







Innovation







Transportation and Mobility







Health and Comfort







Land Use







Environmental Management



Socio-Economic Dynamics
Regional priority





In Table 5 are described the main areas inside the main categories of the three rating systems.
Table 5 - Main areas of rating systems BREEAM, LEED and LiderA.

Main categories

Main areas
Local Integration

Integration
Integrative Process

Materials and
Resources

Low Impact Materials
Resource Efficiency

Energy

Energy Efficiency

Water

Water Efficiency

Waste

Waste Production

Innovation

Innovation of practices,
solutions and strategies

Public Transportation
Transportation and
Mobility
Access

Description
Integrate the site with local and regional ecosystems, and
preserving the biodiversity that natural systems rely on.
Follow all stages, from design, construction, to the operational
phase.
Focus on minimizing the embodied energy and other impacts
associated with the extraction, processing, transport,
maintenance, and disposal of building materials.
Is designed to support a life-cycle approach that improves
performance and promotes resource efficiency.
Focus on designing energy efficient buildings, systems and
equipments that support the sustainable use of energy,
encouraging the reduction of carbon emissions and efficient
management through the operational phase of the building´s life.
Encourage sustainable water use in the operation of the building
and its site. Also focuses on identifying means of reducing
potable water consumption (indoor and outdoor use) over the
lifetime of the building and minimizing losses through leakage.
Encourage the sustainable management (and reuse when
feasible) of construction and operational waste, and future waste
generated through maintenance and repairs associated with the
building structure. Aim to reduce the waste arising from the
construction and operation of the building, encouraging its
diversion from landfill.
Recognize projects for innovative building features and
sustainable building practices and strategies. This includes
exemplary performance credits, for where the building meets the
exemplary levels of a particular issue.
Focus on the accessibility of public transports and other
alternative transport solutions that support reductions in car
journeys and, therefore, congestion and CO 2 emissions over the
life of the building.
Address the design and provision of transport and mobility
infrastructure to encourage the use of sustainable modes of
mobility (pedestrian paths and cycling facilities).
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Main categories

Main areas
Indoor Air Quality

Health and Comfort

Thermal Comfort
Light and Noise Comfort

Environmental
Management

Sustainable Management

Description
Check the air quality levels and ensure adequate ventilation to
prevent contaminations.
Ensure that the design of the development provide thermal
comfort, having in consideration the solar exposure, the moisture
and the air movement inside and outside the building.
Ensure that the development is designed to mitigate the impacts
of noise and reduce light pollution.
Encourage the adoption of sustainable management practices in
connection with design, construction and future activities to
ensure that sustainability objectives are set and followed through
into the operation of the building.
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3. Sustainable Communities Good Practices
3.1. Examples of sustainable communities
Many communities that aim for sustainability can already be found all over the world. Below are some
examples and respective good practices that can be found in each of them. The good practices are
distributed by the areas considered in the LiderA system.

United Kingdom – BedZED community
BedZED (Beddington Zero Energy Development) is the UK's first and largest carbon-neutral ecocommunity and is located in Sutton, a residential town 40 minutes South East from London (EnergieCités, 2008). Completed in 2002, this award winning development has 100 homes, office space, a
college and community facilities (BedZED centre, 2013).
The BedZED design concept was driven by the desire to create a net 'zero fossil energy development',
one that will produce at least as much energy from renewable sources as it consumes (Energie-Cités,
2008). BedZED was designed to achieve big reductions in climate-changing greenhouse gas
emissions and water use. It sought to make it easy for people living there to have a greener, lower
impact lifestyle, relying less on private cars and producing less waste (BedZED centre, 2013).
It reaches achievements in several areas (BedZED centre, 2013; Energie-Cités, 2008; Hodge &
Haltrecht, 2009):
Energy - Houses covered with solar panels; Low energy lighting and energy efficient appliances in
homes and offices; Meters to keep track of heat and electricity use in the kitchens. BedZED
households use 2,579 kWh of electricity per year (45% lower than the average in Sutton) and 3,526
kWh of heat (from gas) per year (81% less than the average in Sutton).
Water - Low consumption (72 l/day where 15 l/day is rainwater or recycled water - less than half of the
average in Sutton); Aerated taps for low flush toilets and bathtubs; Reed-water bio filtration furnishing
gray water for toilet flush or gardening.
Waste - Separate waste collection system; 60% of waste by weight is recycled (50%) or composted
(10%); BedZED residents throw away 104 kg of residual waste/person/year (a 68% reduction
compared with the 324 kg of residual waste/person/year in Sutton).
Food Resources - 86% of BedZED residents buy organic food and 39% grow some of their own food
on their gardens or on on-site allotments.
Materials - Low impact construction: 52% of the construction materials were sourced within 35 miles;
15% of the total used materials were reclaimed or recycled products; Nearly all of the steel in the
building is reused.
Accessibility - A Green Transport Plan promoting walking, cycling and use of public transport;
'Pedestrian first' policy; On-site charging points for electric cars in Sutton town centre.
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Social Vitality - Promotes health and happiness; 84% of residents felt happy with the community
facilities.
Sustainable Economy - 50% of the homes are for low cost rent or shared home ownership.
Innovation - The first low car development in the UK with incorporated car-sharing.

Figure 3 - BedZED neighbourhood (Source: https://en.wikipedia.org/wiki/BedZED).

Germany - Vauban Sustainable Urban District
The Vauban Sustainable Urban District process took place in the German city of Freiburg between
1993 and 2006. It is based on the city government's aim of restoring an old military barracks based on
ecological and social cohesion criteria, and creating a participatory process involving the residents of
the sustainable urban district and the local government (UCLG Committee on Social Inclsion, 2010).
Vauban is home to nearly 5100 residents, living in some 2000 dwelling units (Coates, 2013).
It aimed to implement an ecological restructuring plan for this part of the city, focusing on the following
criteria: urban density, energy efficiency in building and urban planning, public spaces and green
areas, the promotion of public transport use, and the development of public service facilities and
infrastructures (such as schools and nurseries) (UCLG Committee on Social Inclsion, 2010).
It reaches achievements regarding (Coates, 2013; Sperling, 2002; UCLG Committee on Social
Inclsion, 2010):
Energy - A small natural gas powered CHP (12 kWh peak) unit, supplemented by roof top
photovoltaics (3.2 kW peak), provides 80% of the electrical needs (79% reduction in primary energy
use and 80% reduction greenhouse gas emissions compared with conventional new construction);
‘Energy plus’ project, which contains 10 passive housing units that produce more energy than they
consume.
Water and Wastewater - Rainwater is collected separately to be used in houses or filtered into the
ground and a new sanitary concept using vacuum toilets and a biogas plant was introduced by the co-
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building project; Green areas which enable 80% of water from rainfall to be filtered onto natural land;
Combined sewerage system in some facilities and homes.
Materials - Construction using local wood.
Other Environmental Loads - Green facades.
Accessibility - The ‘car-free neighbourhood’ and the ´parking-free neighbourhood’ initiatives, with
priority given to pedestrian and bicycle mobility; Traffic is prohibited in most streets and about half the
population does not own a car (those who do have a car must park it in a car park located on the edge
of the neighbourhood); 70% of households have chosen to live without owning a car.
Social Vitality - Prioritizes green areas and public spaces, which has become an essential factor in
the community's social cohesion.
Sustainable Economy - Employment initiatives that have created 600 jobs.
Sustainable Management - Implementation of various types of participation, ranging from urban
planning to the management of community facilities, the design of homes, and social and ecological
initiatives of various types.

Figure 4 - Vauban neighbourhood (Source: https://www.smartcitiesdive.com/ex/sustainablecitiescollective/wordsmost-successful-model-sustainable-urban-development/229316/).

Sweden - Hammarby Sjöstad district
Hammarby Sjöstad is an urban development project directly south of Stockholm’s South Island. The
project began with the aspiration to become the host for the 2004 Olympic Games and, although this
was unsuccessful, this city district has won international recognition for the integration of its
infrastructure and its sustainable methods of managing water, energy, and waste (Envac AB
Company, 2004).
Hammarby Sjöstad contains 11 000 apartments, housing an estimated 25 000 residents. The
development includes a comprehensive system of new public transport links, leisure facilities,
municipal services, commercial entities, and green public spaces. The Hammarby model is unique in
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its integration of energy, solid waste, water and wastewater for homes, offices and other activities
(TWEF, 2016).
It has innovative solutions in the areas (Envac AB Company, 2004; Jernberg, J., Hedenskog, 2015;
TWEF, 2016):
Soil - Sanitary redevelopment, reuse and transformation of old brown field sites into attractive
residential areas with beautiful parks and green public spaces.
Energy - Biogas production from waste; Power generation from trash; Installed photovoltaic arrays;
Solar hot water tubes; Energy consumption in buildings is on average 118 kWh/m² (better than 150
2

kWh/m as benchmark for construction at the time); Approximately 80% of the total energy use is
renewable.
Water and Wastewater - 100% of water is recycled; Incorporates stormwater, rainwater and
meltwater; All stormwater is managed locally and purified before release; Wastewater is treated locally
and the sludge produced is recycled and used for fertilizing farmland and forestry land; The sewage is
cleaned and used to produce locally used biogas; 60% lower water consumption per person compared
to other similar districts.
Waste - Domestic refuse is separated into different chutes and then transported by vacuum to
containers at a central collecting station (freeing up of space inside and outside buildings, reducing
heavy traffic and waste management costs – 90% of the local waste collection traffic was eliminated
thanks to the vacuum system); Use of bioenergy and incineration of local waste producing both locally
generated heat and co-generated electricity.
Materials - All materials used inside and outside the buildings were carefully selected based on
environmental considerations.
Other Environmental Loads - Green roofs; The total environmental impact for buildings has fallen by
32-39% for emissions into the air, soil, and water in comparison with standard buildings.
Accessibility - Electric trains, biogas powered buses, and commuter boats; Car pools; Cycle paths;
80% of commutes are made by public transport, cycling, or walking.
Social Vitality and Amenities - Provides a healthy environment for residents, offering ample
opportunities for exercise, sport and local culture.
Sustainable Management - Public education about environmental issues.
Innovation – Vacuum system.
Buildings in Hammarby Sjöstad are classified according to the Sweden Green Building Council
(SGBC) environmental classification system.
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Figure 5 - Hammarby Sjöstad neighbourhood (Source: https://ecodistricts.org/information-exchange/hammarbysjostad-sweden/).

United States – EcoVillage at Ithaca
EcoVillage at Ithaca, New York, is a planned cohousing community that, since its inception in 1991,
has been recognized nationally and internationally for its pioneering work in developing a mainstream,
green community that appeals to middle-class Americans while cutting resource use by more than
half. It is the largest and one of the most well-known EcoVillages in the U.S. (Palmer et al., 2014).
It is a community with 100 residences located in three neighborhoods: First Residents Group (FROG),
Second Neighborhood Group (SONG) and Third Residential EcoVillage Experience (TREE) (Palmer
et al., 2014).
The newest neighborhood, TREE, includes 40 residences and a common house. TREE is the largest
cluster of residences built to Passive House standards in the United States. Early testing as part of a
grant from the U.S. Environmental Protection Agency shows that these homes use approximately 90%
less energy than a typical home while earlier homes use approximately 40% less (Palmer et al., 2014).
It reaches achievements in the areas (EcoVillageIthaca, 2015b; Palmer et al., 2014; Walker, 2012):
Soil - Examples of permaculture include: First neighborhood (FROG) landscaping and its edible berm
garden, Siting of the third neighborhood (TREE) and Treeplanting and species selection on the edges
where meadow meets forest; Composting.
Natural Ecosystems - More than 80% of the 175 acre site is set aside for natural areas, farming, and
wildlife habitat.
Energy - All homes are passive solar, super-insulated, and many have photovoltaic panels and solar
hot water heating; Passive House homes reduce energy use by 90% compared to typical homes; The
first neighborhood installed a 50 KW ground-mounted photovoltaic system, which provides
approximately 50% of the electricity for 30 homes; EcoVillage residents demonstrate 40% reduction in
home energy use, compared to typical homes in the northeast; More recent studies show a 40%
reduction in natural gas, a 53% reduction in electricity.

26

Water - Low water usage is aided by the use of low-flow fixtures (1.6 gallon toilets were installed in
FROG), as well as the use of rainwater catchment in some homes for irrigating gardens; 25% of
electricity used at EcoVillage is to power a pump that brings the required city water up the hill to the
village, thus lowering water use also means lowering electricity use; Recent studies show a 71%
reduction in water use.
Waste - Extensive Composting, Recycling, Reuse and a Culture of Sharing; Residents compost all
non-meat kitchen scraps, and have cut need for garbage services by 75%; Cardboard is used in the
permaculture gardening method called “sheet-mulching”.
Food Resources - Home to a large vegetable and fruit farm, a U-pick (consumers do the harvesting
themselves) berry farm, and a teaching and support Incubator Farm for new farmers; Villagers are
also avid gardeners and much of the food they eat is grown on-site.
Accessibility - EcoVillage at Ithaca is a pedestrian village: 100 homes on a footprint of less than 15
acres; 45% of wage-earning residents work or telecommute from home offices, or provide services for
neighbours, lessening the need for commuting.
Social Vitality - Each of the three neighborhoods are based on “Cohousing”, with shared common
facilities, and many shared social events, including several community meals a week; The EcoVillage
works closely with Ithaca College and provides at least one accredited course per semester on the
topic of community sustainability; Residents love living at the EcoVillage.
All of the homes in TREE neighbourhood are certified as LEED Platinum, the highest building code
designation in the U.S. In addition, 7 homes to date are certified as Passive House (EcoVillageIthaca,
2015a).

Figure 6 - EcoVillage at Ithaca (Source: http://www.geo.coop/node/617).
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Brazil – city of Curitiba
Curitiba, the capital of Parana State, situated on the South East of Brazil, around 1000km from Rio de
2

Janeiro, is one of the greenest cities on the planet, with over 50 m of green space per capita (four
times the green space recommended), which is remarkable considering that its population has tripled
in the last 20 years, reaching now more than 2 million people (Mundra, 2012).
It all started with a man prioritizing people over cars and focusing on three main issues facing society
– “mobility, sustainability and identity”. Jaime Lerner is an architect and town planner who was Mayor
of Curitiba from 1971 to 2002 and Governor of the state of Parana and defends that “city is not a
problem, city is a solution” (Mundra, 2012).
This city, which won the Global Sustainable City Award in 2010, has achievements in (Alexe, 2017;
Mundra, 2012):
Natural Ecosystems - The 28 parks of the city are all interconnected, creating an enormous green
belt around the city, which has turned into a great habitat for numerous plants and animals; This
expansive green area is maintained by sheep and goats and the wool they produce is sold to finance
social development in the city.
Landscape and Heritage - Besides providing a landscape in the city and increasing the value of
surrounding land, the parks are also used for flood control; Urban growth is restricted to corridors of
growth, along key transport routes and tall buildings are only allowed along bus routes.
Waste - The residents of Curitiba are heavily involved in good waste management practices and they
are continuously encouraged by the administration to recycle their waste; This is done by installing
funny-looking bins that remind them of their responsibility, creating social programs financed through
the process of waste management, reward schemes for children and adults who recycle and receive
school supplies, bus passes and show tickets, as well as promoting the principles of reusing and
recycling by turning old buses, for example, into mobile classrooms or reading rooms; The “green
exchange” initiative incentives people in the slums to collect rubbish and receive, in exchange, fruit
and vegetables, reducing trash in the streets and food waste. In this way, Curitiba recycles 2/3 of its
waste.
Accessibility - There are three main transit arteries in the city, one to enter Curitiba, one to leave it,
and one for public transport; The existence of the central bus lane and the triple articulated buses lead
to around 60% of people to rely on the bus network of the city; It also has around 240km of bike paths;
This lead to the lowest rates of air pollution in Brazil and a much lower capita fuel consumption, which
is surprising give that the business of the city is mostly heavy manufacturing; One of the largest
streets, Rua das Flores, was transformed in a pedestrian mall.
Sustainable Management - People participate in the life and development of the city.
Social Vitality and Amenities – In a recent survey 99% of Curitiba´s residents said they were happy
with their city; The parks provide social and cultural benefits to the community: old remaining buildings
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were transformed into performing places, art ateliers and community centers; It has homeless
prevention and intervention programs.
Innovation - Curitiba is lauded as the birthplace of Bus Rapid Transit (BRT), carrying about 2 million
passengers a weekday; The “green exchange” initiative.
The Institute for Transportation & Development Policy (ITDP) has outlined the qualifying features of
BRT as part of a rating system it calls the BRT Standard, which rates BRT plans worldwide as Bronze,
Silver, or Gold. Curitiba’s transit corridor has earned a Gold rating from the ITDP (Alexe, 2017).
The city of Curitiba is a large scale amazing example of what bold, creative leadership can do to a city.
It is also amazing how these solutions to improve sustainability and the quality of life were discovered
and put in practice so many years ago and that nowadays many cities in the world still have so
unsustainable practices.

Figure 7 - City of Curitiba (Source: https://www.thethingsnetwork.org/community/curitiba/).

3.2. Good practices
To be considered sustainable, a community must implement good practices that aim for sustainability.
Based on examples of existing sustainable communities and other research, it´s possible to attribute
good practices to each area of focus of the LiderA system. This will also be used as a reference when
assessing the case studies.
Table 6 - Good practices for each area.

Areas
Soil

Natural Ecosystems

Good Practices
Promote compact urban area (medium density), minimizing the suburban expansion;
Promote the adoption of various uses in the area at the same time; Build in degraded
and abandoned areas; Use impermeable zones or already constructed areas,
minimizing the impact of construction operations on the ground.
Minimize the erosion and promote the permeability of soil; Minimize the destruction or
alteration of the local fauna and flora; Avoid physical barriers or obstacles between
habitats or in the same habitat; Promote the continuity of green areas in order to
favor the interconnection of habitats.
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Areas
Landscape and Heritage
Energy
Water
Materials
Food Resources
Wastewater
Waste

Other Environmental Loads

Service Quality and
Sustainability
Structural Adaptation
Accessibility
Space for all

Social Vitality

Amenities

Sustainable Economy
Connectivity

Sustainable Management

Marketing and Innovation

Good Practices
Adapt the interventions to the local natural conditions (topography, climate) and built
surroundings (colors, materials, heights, architecture); Respect the values, traditions
and local constructive techniques.
Use of renewable energies (solar thermal, photovoltaic, wind, geothermal, biomass,
etc.); Energy efficient appliances; Build based bioclimatic principles; Passive houses.
Access to drinking/potable water; Efficient equipment (e.g., use of taps with reducer
and/or sensors); Collection and use of rainwater for secondary consumption (e.g.,
toilet flushing or gardening); Close the water cycle.
Low impact construction; Local, reused and/or recycled materials; Certified materials;
Sustainable materials; Design and construct for long life and/or renewability.
Provide access to healthy, fresh, affordable food; Local production of food in private
or community gardens.
Collection, separation and treatment of the wastewater and later reuse of these (e.g.,
for irrigation).
Separate waste collection system; Waste is recycled, reused or composted;
Incineration of waste to produce heat and energy.
Silent equipment; Location away from the main noise sources; Good noise and
thermal insulation; Green facades and/or roofs; Quantification of the intensity of
illumination; Natural ventilation and natural light whenever possible; Adjusted
ventilation rate; Reduce or eliminate potential emissions of contaminants from the
indoor environment; Reduce emissions of SO2, NOx and particulates thru elimination
or reduction of combustion-related equipment.
Promote sustainability vision and objectives, a structured planning and development
process, promoting the structural adaptability of urban spaces and the involvement of
the different stakeholders; Apply measures to reduce crime and vandalism in the
building and adjacent areas.
Smart location; Climate change adaptation strategies; Structural adaptability of urban
spaces, buildings and infrastructures.
Offer a variety of solutions and public spaces that facilitate and encourage physical
activity and promote the low impact mobility; Provide access and encourage the use
of public transports; Pedestrian walkways; Cycle paths; Car-pool/share.
Ensure the mobility and access for people with disabilities, both indoors and
outdoors, essentially avoiding architectural barriers.
Basic health care available locally, easily accessible and affordable; Promote social
inclusion and cohesion; Promote gender and social status equality; Spaces and
systems are available that support and maximize communication, relationships and
productivity.
Mix land uses (housing, shops, offices, schools, etc.); Assures good amenities
(natural and human made); No need to travel outside of the community for their
needs.
Pursue a systematic approach to low-costs in the life-cycle; Create employment
initiatives, with emphases on the employability of local people; Promote businesses
that enhance the local economy.
Develop and promote a creation of easy access to digital technologies.
Provides all the information and training necessary to deal with specific infrastructure
systems (water, electricity, gas and telecommunications); Educate city staff,
developers and the community about sustainability and infuse environmental
awareness; Implement an environmental management system and proceed to the
certification of the components.
Promotion of marketing sustainability and implementation of innovative measures and
solutions that improve the environmental performance and the quality of life of the
local population.
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4. Sustainable Communities Assessment Model - LiderA
LiderA is the Portuguese acronym of ´Lead for the environment` in search of sustainability
construction, and is the designation of a Portuguese voluntary system which aims an efficient and
integrated support, of the evaluation and certification process of the built environments that seek
sustainability (LiderA, n.d.).
Through its principles and criteria, LiderA allows the support of development projects that seek to
ensure sustainability and the demand for product sustainability in built environments (buildings, urban
areas, projects, materials and products) from the design stage to operation stage (LiderA, n.d.).
The system resulted from a series of scientific works about sustainability in buildings and built
environments, developed from 2000 to 2005, which lead, in 2005, to its first version and to the first
certifications in 2007. The version 2.0 of LiderA has been available since 2009 (LiderA, n.d.).
The system is designed to (LiderA, n.d.):


to support the development of plans and projects seeking sustainability;



evaluate and position their performance in the design, construction and operation phases, in
the search for sustainability;



to support environmental management;



to assign certification by registered trademark, through a verification by an independent
evaluation;



to be a distinctive brand for businesses and customers who value sustainability.

The new version of LiderA (version 3.0) is currently being updated, not being available to the public
yet. The version 3.0 is the one that is going to be used in this thesis. The new version aims to be
applied not only to the building scale, but also to the built environment, including outdoor spaces,
blocks, neighbourhoods and sustainable communities.

4.1. Categories and areas
For LiderA, the quest for sustainability in built environments is based on 6 categories:
1. Site Integration - Value local dynamics and promote adequate integration;
2. Resources - To foster resource efficiency;
3. Environmental Loads - Reduce the impact of loads (both in value and in toxicity);
4. Service and Resilience - Ensure the quality of the environment, focused on environmental
comfort;
5. Socio-Economic Dynamics - Fostering sustainable socio-economic dynamics;
6. Sustainable Use - Ensure the best sustainable use of built environments, through
environmental management and innovation.
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The six categories are subdivided into 20 areas:
1. Site Integration, with regard to Soil, Natural Ecosystems and Landscape and Heritage;
2. Resources, covering Energy, Water, Materials and Local Food Production;
3. Environmental Loads, involving Wastewater, Waste and Other Environmental Loads;
4. Service and Resilience, in the areas of Service Quality and Sustainability, and Structural
Adaptation;
5. Socio-Economic Dynamics, which integrates Accessibility, Space for all, Social Vitality,
Amenities, Sustainable Economy and Connectivity;
6. Sustainable Use conditions that integrate Sustainable Management and Marketing and
Innovation.
Table 7 - Categories, areas and respective weights.

Categories
Site Integration

Resources

Environmental Loads

Service and Resilience

Socio-Economic
Dynamics

Sustainable Use

Areas

Individual Weights (wi)

Soil

3%

Natural Ecosystems

3%

Landscape and Heritage

4%

Energy

15%

Water

6%

Materials

8%

Local Food Production

1%

Wastewater

2%

Waste

3%

Other Environmental Loads

5%

Service Quality and Sustainability

7%

Structural Adaptation

3%

Accessibility

5%

Space for all

4%

Social Vitality

6%

Amenities

4%

Sustainable Economy

9%

Connectivity

2%

Sustainable Management

8%

Marketing and Innovation

2%

Total Weight
10%

30%

10%

10%

30%

10%
100%

The 20 areas are further subdivided in 40 criteria (C). In Site Integration, the area Soil includes
criteria C1 and C2, Natural Ecosystems includes C3 and C4, and Landscape and Heritage
includes C5 and C6. In Resources, the area Energy goes from C7 to C9, Water includes C10 and
C11, Materials includes C12 and C13, and Local Food Production analyzes the criteria C14. In
Environmental Loads, the area Wastewater analyzes the criteria C15, Waste analyzes C16, and
Other Environmental Loads goes from C17 to C19. In Service and Resilience, the area Service
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Quality and Sustainability includes C20 and C21, and Structural Adaptation includes C22 and
C23. In Socio-Economic Dynamics, the area Accessibility includes C24 and C25, Space for all
includes C26 and C27, Social Vitality goes from C28 to C30, Amenities includes C31 and C32,
Sustainable Economy goes from C33 to C35, and Connectivity analyzes C36. Finally, in
Sustainable Use, the area Sustainable Use goes from C37 to C39, and Marketing and Innovation
analyzes C40.
Each one of the criteria (C) as an individual weight (wi). By grouping the environmental performance
in each criterion, it is obtained the performance by areas. When pondering performance in each area,
it is obtained the positioning by category and when pondering the performance in each category, it is
obtained the global environmental performance and the class of sustainability.
Different weights are attributed to the different areas, being the areas of major importance Energy
(15%), Sustainable Economy (9%), Materials (8%) and Sustainable Management (8%). Regarding the
categories, the ones with the greatest importance are Resources (30%) and Socio-Economic
Dynamics (30%).

4.2. Classes and levels of performance
For each criterion are defined the levels (or thresholds) of performance (1 to 10 or higher) considered,
which indicate whether the solution is or is not sustainable. For each type of use and for each criterion,
performance levels were defined, in order to determine whether the evaluated solution is sustainable
or not. Performance levels are numerical and transformed into classes (from G to A+++) (Pinheiro,
2011).
Thresholds are derived from three reference points. The first settle in the most used technological
performance, so that the existing constructive practice is considered as usual (Class E). In the second
level, the best performance results from the best constructive practice feasible to the date (Class C, B
and up to A), the third is based on the definition of the high level of sustainability (A++ Classes)
(Pinheiro, 2011).

Figure 8 - Levels of performance according to LiderA (Pinheiro, 2011).
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According to LiderA, the sustainability of each criterion and overall sustainability is measurable in
performance levels (D, C, B, A, A+ and A++), that include an improvement of 12.5% (Class D), when
compared to common practices (Level E), an improvement of 25% (Class C), an improvement of
37.5% (Class B), a factor 2 (50%) improvement (Class A), a factor 4 (75%) improvement (Class A+)
and finally, to factor 10 (90%) improvement (Class A++) (Pinheiro, 2011).
There is also the class A+++, which indicates that the performance is neutral or even regenerative,
structurally improving the performance of the environment. This class is used only for research cases
and individual assignment to specific criteria. There is therefore no global class gathering all the A+++
criteria.
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5. Case Studies
The current approach intends to apply the LiderA system to two specific case studies – the
neighbourhoods of Alta de Lisboa and Belas Clube de Campo – aiming to access the actual
performance level and analyze which type of strategies and solutions could be adopted and
implemented, regarding environmental, economic and social aspects, in order to improve the global
sustainability level of these neighbourhoods.
These case studies have both been assessed before by the LiderA system, so the aim of this thesis is
to do another assessment of the sustainability of these neighbourhoods, now a few years later and
with the new version of the system (v3.0) and propose measures of improvement. However, this time
will be given greater emphasis on the community aspect, namely on citizen integration and
participation in the community, aiming to foment the sense of community and the social inclusion,
cohesion and wellbeing.
Both case studies are located in the region of Lisbon, Portugal, however, Alta de Lisboa is inserted in
a city context, and Belas Clube de Campo in a more suburban context, about a 20min drive from each
other.

Figure 9 - Location of the two case studies (Source: Google Earth; Scale: 1:460 236).
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5.1. Alta de Lisboa
5.1.1. The project
The project of Alta de Lisboa was officially born in 1984, when SGAL (Sociedade Gestora da Alta de
Lisboa) company signed the contract with the Municipality of Lisbon, following an international public
3

competition. The specific urbanization plan was then approved in 1997 and published in 1998 ,
adjusting the Lisbon Municipality Development Plan (Pinheiro, 2014).
Alta de Lisboa is located in the North quadrant of the Municipality of Lisbon with an area of about 382
ha, inserted in the parishes of Lumiar, Charneca, Ameixoeira and Santa Maria dos Olivais (Câmara
Municipal de Lisboa, 2013).
The area of Alta de Lisboa is limited to:


North, by the limit of the Municipality of Lisbon;



East by the Lisbon Airport;



South, by the 2nd Circular;



West, by North-South Axis and Alameda das Linhas de Torres.

Figure 10 - Alta de Lisboa location (Source: https://24timezones.com/mapa_pt/lisbon.php).

The project foresees 60 000 inhabitants and creates areas for employment opportunity, public space,
collective equipment and green corridors, based on a modern city model. It aims to be an inclusive
neighbourhood, where socio-territorial cohesion is strengthened, urban experiences are improved,
environmental sustainability and public participation are stimulated, and spaces with deactivated uses

3

Plano de Urbanização do Alto do Lumiar, Diário da República, 1ª Série B, Nº 248 de 24/10/1998
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are converted into spaces with use, without forgetting the identity and heritage of the area (Câmara
Municipal de Lisboa, 2013).
Alta de Lisboa intends to be a quality urban enterprise in road and transport infrastructures, in green
parks, in social equipments, and in sports and leisure facilities (Câmara Municipal de Lisboa, 2013).
The urbanization plan has been planned in detail since its inception in order to increase the quality of
life of the citizens who live in that area, providing a coherent urban supply which includes housing,
commerce, services and hotels (Câmara Municipal de Lisboa, 2013). The plan is based on the idea of
induced social mixture, that is, the idea was to mix classes in the same territory, incorporating
common coexistence.
In 2008 the plan introduced the concept of neighbourhood. Since then, it has highlighted the
characteristics of those who live there, visits or is somehow connected to the area. Pride, dignity,
charisma, identity, character, life, history, tradition and glory are the values of Alta de Lisboa
neighbourhood (Alta de Lisboa, 2018).

5.1.2. Sustainability integration and assessment
First of all, the ambition for Lisbon is to create the conditions to become accessible and attractive, that
is, with a high quality of life for all those who live and work in it, and those who visit it. To do so, it is
necessary to rehabilitate Lisbon, generate employment and wealth, establish new residents, qualify
urban life, implement the urban rehabilitation of the consolidated city, but also set up companies,
offering new spaces at competitive prices, diversifying uses across the territory, and continue to
promote the tourism sector (Câmara Municipal de Lisboa, 2013).
Although the original plan of Alta de Lisboa did not focus on the search for sustainability, it already had
some sustainability principles that were a base for that search. These included a mixed-use strategy, a
compact development, an important creation and concentration of green areas, open blocks with
public accesses and a defined transportation strategy (Pinheiro, 2014).
In 2009 was signed a contract to assess the sustainable performance of Alta de Lisboa by LiderA and
proposed a strategy for the progressive integration of sustainability, in a medium term horizon of 20202030. This examination involved assessing the actual performance of the area by LiderA and
proposing improvement lines for the future (Pinheiro, 2014).
In this context, the performance level of Alta de Lisboa was assessed by LiderA, in 2010, taking into
consideration what was built in that year and the original proposed plan (1997). This analysis resulted
in a factor 1.28 improvement (increase of 28% when compared to common practices) which
corresponded to a class C (Pinheiro, 2014).
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5.1.3. Actual sustainability assessment and improvement proposals
Here is assessed the current situation of Alta de Lisboa, and are also suggested some measures of
improvement, by analyzing each criterion individually.
The classification attributed to each criterion, which led to the global results, is in the LiderA
Sustainability Assessment (in annex).

5.1.3.1. Site Integration
The plan promotes territorial contextual valorization (C1).The existing area has been developed
according to an idea of congregating open blocks with public space, promoting local valorization,
compact urban areas (medium density), minimizing suburban sprawl, promoting building in degraded
and abandoned areas, as well as in areas in need of a rehabilitation/regeneration (C6), and promoting
the construction of basic infrastructures and the adoption of a mixed-use strategy (Pinheiro, 2014).
Some future improvements could be to restrict urban growth to corridors of growth, along key transport
routes and only allow buildings along bus routes, to compact even more the urban area and facilitate
the access to public transportation.
Regarding land use (C2), the plan uses partial impermeable zones or already constructed areas for
the yard’s placement, minimizing the impact of construction operations on the ground and promotes
the adoption of various uses in the area at the same time (Pinheiro, 2014).
Alta de Lisboa presents an excellent relationship between green spaces and housing, a planned and
sustainable form of urbanism in which green spaces are integrated with the building environment and
promotes the ecological valorization (C3) of the large ecological areas - Parque da Quinta das
Conchas e dos Lilazes, Parque Oeste, Parque de Calvanas. These spaces are public and are
articulated in the urban environment with the remaining ecological structure.

Figure 11 - Location of the parks (Source: SGAL 2010).
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Figure 12, 13 and 14 – Variety of trees in Parque Oeste (Source: Photos of the author).

Some strategies could be to select and plant more local species, to install signs with the name of the
species and brief information about them, and to encourage community members to actively
participate in environmental conservation and restoration activities (tree planting, non-native species
removal, etc.).
The presence of 3 large parks and 70 ha of green areas contributes to habitats network and
services (C4). The plan also takes into consideration habitat interconnection, creating not only
important green areas but also prolonging existing areas and interlinking distinct areas, through the
network of soft mobility and public space.
More natural elements and urban agriculture could be incorporated as well as more natural elements
in future buildings (e.g., green facades, green roofs, rooftop gardens).

Figure 15 and 16 – Examples of habitat interconnection in Alta de Lisboa (Source: Photos of the author).

In landscape (C5) there is an effort to adapt the interventions to the local natural conditions. The
buildings have similar colors, heights, and architecture, not contrasting with each other. Overall, the
color of the buildings is light and they don’t have more than 10 floors.
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Figure 17 and 18 - Examples of buildings in Alta de Lisboa (Source: Photos of the author).

5.1.3.2. Resources
Regarding energy passive management (C7), the plan promotes the best orientation (south) for the
residential buildings. However, in Figure 19 is possible to see that the buildings face different
directions showing that the design doesn’t always take into consideration passive design principles (or
a bioclimatic approach).

Figure 19 and 20 - Alta Lisboa solar circle and schematic design with orientation of buildings (Pinheiro,
2014).

The new areas have larger roads, so the distance between buildings is bigger which allows access to
the sun to buildings and public spaces and potentially reduce energy needs.
The improvements should be made in the design and construction phases, promoting passive design,
increasing window wall and roof insulations, and promoting natural light and ventilation and more
efficient energy systems in both buildings and public spaces. Should take more into consideration the
orientation of buildings (for light and temperature control), and incorporate green facades and green
roofs, as well as shading systems.
The plan applies the EPBD - European Energy Performance Building Directive (2002/91/EC), which
requires since 2006 (Decreto-Lei nº 78/2006), in Portugal, designers to follow actualized thermal
regulation that increases the insulation level and applies other active energy measures in buildings
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(C8). In the condominium of Jardins de São Bartolomeu was installed a local photovoltaic central (with
support of SGAL), that sells energy to the network and reduces the cost of the energy in the buildings
(C9) (Figure 21).

Figure 21 - Condominium of the Jardins de São Bartolomeu, with photovoltaic panels on the roof (Source:
Photo of the author).

Some measures to consider are:


Promote the generation of energy from renewable sources (e.g., install more photovoltaic
panels in buildings);



Install street lamps and traffic lights supported by solar energy;



Promote the installation of low energy lighting and energy efficient appliances (class A and
higher) in homes, offices, shops, etc.;



Install meters to keep track of heat and electricity use;



Educate for the efficient use of energy (e.g., switch off appliances in standby mode, avoid the
use of artificial light during the day).

In the water supply systems (C10), the plan assures the existence of water supply and sewer
systems (as in other urban zones of Lisbon).
Measures to apply include installing efficient water systems in each house (taps, washing machines
4

and others) devices and that reduce the amount of water used (faucet aerators, low flow shower
heads, low flush toilets), and educate for the efficient use of water.
In local water management (C11), Parque Oeste plays a fundamental ecological function, through a
retention basin, which allows the use of rainwater to feed the lakes, irrigation of the lawn and
sustainable maintenance of all vegetation in the park (Figure 22).

4

In this context, SGAL made, in 2010, an agreement with suppliers to reduce the price of such systems.
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Figure 22 - Lake in Parque Oeste (Source: Photo of the author).

Possible improvements include implementing local water management to promote local infiltration and
local storage in zones managed as basins, to harvest rain water, and then reuse it (e.g. for irrigation);
and consider closing the water cycle, through the reuse of wastewater.
In built structure durability (C12), there are huge differences in existing buildings, with a large range
of materials durability. Globally, structural materials and solutions have durability (100 years or near).
There should be an improvement of applied materials and solutions (in future buildings), the structural
adaptability of urban spaces, and resilient buildings and infrastructures should be promoted, designing
for durability over time. Regular care and maintenance of buildings, appliances and equipment must
be made.
The use of responsible material sources (C13) is reduced. Given the larger design knowledge and
material offer (from local, regional and national sources) the adoption of low impact materials can and
should be implemented. Other measures include the selection of ecological materials, methods and
designs and the selection of services and products that are available locally.
Regarding food production and access (C14), the project "Altas Hortas" promotes urban agriculture
through school gardens, home gardens and a community garden.
Some good practices to apply could be to promote local marketplaces that sell healthy, fresh,
affordable food produced locally (preferably); turn food waste to food for hungry or compost; and
promote a supermarket where food is donated by other supermarkets, farmers, bakeries, distributors
and restaurants, with the aim of combating food waste and hunger, where each one pays what they
can.

5.1.3.3. Environmental Loads
Regarding wastewater management (C15) there is a sewer system. The tankers and washers at the
service of CML use exclusively treated wastewater from the treatment plants of Alcântara and Chelas,
which is a good practice.
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One improvement could be to separate the blackwater and the greywater locally (with a treatment
plant on site or incorporated in each building), clean the greywater and reuse it for toilet flushing and
gardening.
The waste management (C16) is a responsibility of Lisbon municipality. The area is served by two
systems of selective collection of urban waste (Câmara Municipal de Lisboa, 2013):
•

Selective

“door-to-door”

collection

of

undifferentiated

waste,

paper

and

packaging

in

buildings/condominiums. This system is intended to facilitate and encourage recycling by decreasing
the distance to the “eco-points”. In this area there is also a network of surface and underground glass
containers in the public road for the collective deposition of glass. This system is mainly used in the
most recent and developed areas.
• Collective selective collection system via public roadways, consisting of containers for the disposal of
undifferentiated waste, paper, packaging and glass. This system is mainly used in the oldest and less
developed areas.

Figure 23 - Characterization of the urban waste collection system in Alta de Lisboa (Câmara Municipal de
Lisboa, 2013).

With regard to other types of waste, it is possible for residents to deliver food oils, used electrical and
electronic equipment, paper/board and light bulbs at existing Waste Receiving Centers in Lisbon.
In the non-domestic sector, collection of glass and/or biodegradable (organic) waste is also carried out
at the door of the establishments through individual containers in certain waste producers (catering,
markets, trade and services). The biodegradable waste is sent to Valorsul's Organic Treatment and
Valorization Station in order to be transformed into organic compost with biogas production (Câmara
Municipal de Lisboa, 2018).
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Figure 24 and 25 - Selective collection system (Source: Photos of the author).

The municipality of Lisbon (where Alta de Lisboa is included) is developing some initiatives in the
waste management criteria such as (Santiago, 2018):


The organic valorization of the organic waste by collection in the housing sector, to produce
electric energy and organic compound, which can be used as a fertilizer in parks and
municipal gardens (this is expected to start in February 2019);



The municipality is also planning to deliver composters and give training to all residents living
in Lisbon who are interested in composting in their homes.



An app for monitoring food surpluses is also being developed.

Other initiatives that could be implemented are:
 The use of bioenergy and incineration of local waste to produce both locally generated heat
and co-generated electricity;
 Educate for the reduction, recycling and reuse of waste;
 Promote the exchange, sale, or donation of objects such as clothing and furniture between
members of the community;
 Promote reward schemes in the poorest areas of Alta de Lisboa for those who recycle (school
supplies, bus passes, show tickets);
 Extend the system of selective door-to-door collection of undifferentiated waste, paper and
packaging and reinforce the network of glass containers in the public road. Alternatively can
be installed a vacuum system, that transports the domestic waste to a central collecting
station, avoiding garbage truck trips and the accumulation of waste in the streets.
Given the proximity to the Lisbon Airport (ANA), the noise management (C17) is an important
criterion to take in consideration, to understand and mitigate the influence that the air traffic has in the
area.
The ANA currently implement measures to control and improve the acoustic environment quality of the
population most exposed to the noise caused by this means of transport. Some of those measures are
the use of quieter engines and the regulation and control of operations at airports, particularly in land
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operations, restrictions on the airport's operating hours, and the creation of several routes to allow
rotation of the route to be used. This entity has also made efforts in placing landing and take-off
restrictions for example, by defining minimum approach angles to the runway, safety altitudes to
reduce engine power and prohibit the reversal of engines for speed reduction (Câmara Municipal de
Lisboa, 2013).
Urban planning also made an effort to mitigate the noise since the buildings were constructed parallel
to the airport, enclosing sensible activities far away from the exposed façades and areas, which have
largely contributed to the control of noise levels.
In other nuisances, the buildings have light colors which help to mitigate the solar absorption and the
thermal-light pollution.
Given that this is an urban area whose occupation has already been consolidated or practically
consolidated and where the two sources of noise identified (airborne noise and road noise) have to
continue to coexist, the noise cannot be effectively minimized.
The effective solution relies on architectural configuration of buildings, namely on the façade
insulation. However the control of traffic noise could be improved by promoting the use of public
transportation and modes of soft mobility (walking and cycling), reducing the number of cars
circulating in the area, and also by promoting roads that avoid sensible areas (residential). Noise
sensors and odor-control devices should be installed to control the noise and odor, more vegetation
barriers could be placed and a lower speed limit for motor vehicles should be imposed (for example,
install radars).
The presence of parks and green spaces help in the atmospheric emissions management (C18).
Some measures could be implemented, such as:
 Install air quality sensors;
 Maintain in good working order a central heating, ventilation, and air conditioning system or
other air intake system in the buildings;
 Promote natural ventilation;
 Discourage the use of car by promoting the use of public transportation and modes of soft
mobility.
Regarding other loads (C19), to reduce thermal changes in the built environment, the buildings
should be constructed with low solar absorbance materials, and green facades and/or green roofs
should be incorporated. More green spaces could also reduce the heat island effect.

5.1.3.4. Service and Resilience
Even though the original plan applied environmental orientations (green areas, organization of the
blocks), it didn´t include a structural objective in the search towards sustainability. The urban plans
have progressively evolved to guarantee mechanisms that assure quality and involvement of the

45

different stakeholders in the planning and design processes (this has involved the general public, and
in the case of private lots their promoter) (Pinheiro, 2014).
To improve the quality of service and sustainability integration (C20) the urban plan should
promote sustainability vision and objectives, a structured planning and development process, and
promote the structural adaptability of urban spaces. It should also ensure the involvement of the
different stakeholders, including residents, in the planning and design processes.
Concerning safety and risk control (C21), most of the buildings have facades and main accesses
inserted in the street front to which they are associated. The design of the public space allows, in
general, an open field of vision, which allows a great visual interaction with the buildings, allowing the
informal control of these, by the residents. Parque da Quinta das Conchas e dos Lilazes has a fence
and an opening/closing time, which doesn´t happen in Parque Oeste. Near schools and parks there
are speed bumps in the crosswalks and is imposed a lower speed limit for motor vehicles, to increase
pedestrian safety. The lanes are separated by bollards or trees to increase road safety.
Some measures that could increase security and also create more safe and appealing common
spaces (C26) are:


The installation of surveillance cameras;



The promotion of the relationship and acquaintance among neighbours to foment trust and
inclusion, through social events;



Proper illumination in all streets and parks;



Frequent police/security patrols;



Guarantee more appealing streets and public spaces, especially inside the blocks (open
spaces, art and nature elements, good lighting, etc.);



Use anti-vandalism materials, take preventive measures, and teach residents how to take care
of the space.

Figure 26, 27 and 28 - Examples of measures that promote safe and appealing spaces (Source: Photos of
the author).
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In regard to climatic adaptation (C22), the urban plan mainly focus on risk control (seismic, floods).
It should select adequate structure and proper evacuation routes to extreme natural events
(earthquakes, floods) and educate the community to how to behave in face of those events.
The upgrade of community and public spaces contributes for the improvement of resilience and
happiness (C23). Some initiatives that could be implemented regarding this criterion are promote
social events, for example, community meals, fairs and concerts by local artists, to promote trust and
reliability between members; the creation of support groups to deal with mental health and other
subjects, fomenting inclusivity and support, and the promotion of physical health.

5.1.3.5. Socio-Economic Dynamics
Regarding to efficient transport solutions (C24), the territory is served by a collective public
transport network which is ensured by Metropolitano de Lisboa, Carris and Rodoviária de Lisboa.
This territory is served by three stations of the Yellow Line of the Metropolitano de Lisboa that
connects Odivelas to Rato: stations of Parque das Conchas, Lumiar e Ameixoeira.
The current Carris network in the Alta de Lisboa area results from the adjustments made by the
company in March 2012. Among the changes made, it is worth mentioning the elimination of two
routes that no longer serve the Alta de Lisboa area: the 701 route linking Campo de Ourique à
Charneca that now finishes his course in Campo Grande; and the 777 route linking Campo Grande to
the Ameixoeira metro station. In addition to these, there were alterations in course of the routes 108,
703 and 717 that hampered the service of the neighborhoods of the Sete Céus and the Charneca and
that motivated protests on the part of the population.
Currently the area is served by the following four routes (Câmara Municipal de Lisboa, 2013): 703
(Charneca - Bº. Santa Cruz), 717 (Pç Chile - Fetais), 757 (Alto do Chapeleiro - Charneca), and 798
(Campo Grande - Galinheiras). In addition, Carris also has the 207 route of its Madrugada Network
that connects Cais do Sodré and Fetais through Musgueira and Charneca.
Rodoviária de Lisboa has also four careers that serve the Alta de Lisboa area, three of which
throughout most of the territory of Alta de Lisboa (Câmara Municipal de Lisboa, 2013): 310 (Gare do
Oriente - Charneca), 311 (Campo Grande - Bairro do Coroas (Alto do Moinho)), 312 (Campo Grande Charneca - Sacavém), and 313 (Campo Grande - Sacavém - Charneca).
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Figure 29 and 30 - Collective transportation network in Alta de Lisboa - Carris e Metropolitano de Lisboa
(on the lett) and Rodoviária de Lisboa (on the right) (Câmara Municipal de Lisboa, 2013).

The central axis of Alta de Lisboa has a lane reserved for buses, allowing to avoid traffic situations.
The initial plans considered that Alta de Lisboa was also served by the Red Line, which would
continue from the airport to the station of Colégio Militar, intersecting the Yellow Line at Lumiar and
the Blue Line at the Colégio Militar, being also planned a metro station in the center of the area of this
territory. This infrastructure would be of great utility for the cohesion of this territory and the city of
Lisbon, since it would allow a greater articulation between the several metro lines.
Another negative point is the fact that the current Expansion Plan of the Metropolitano de Lisboa is
considering a change in the Yellow Line's exploration plan, starting at Campo Grande, and the section
between Campo Grande and Odivelas to operate as a suburban offer corridor, in which passengers
coming from Alta de Lisboa - Odivelas, will have to perform a transshipment in the Campo Grande
Interface for the future Green Line.
Alta de Lisboa has a privileged location in relation to the Lisbon road network: CRIL (Regional
Internal Circular of Lisbon) that delimits the city of Lisbon, the North-South Axis, that guarantees the
connection between North of city of Lisbon and the south bank of the Tagus River, and the 2nd
Circular, responsible for the East-West link in the northern part of the city. The road network allows the
connection to the territory by several entrances, and at the same time, avoids the traffic of undesirable
crossing.
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Figure 31 - Road network of Alta de Lisboa (in blue) (Câmara Municipal de Lisboa, 2013).

In general, the structure is good and it imparts fluidity and comfort in the circulation, being almost
imperceptible situations of traffic congestion in the territory of the Alta de Lisboa. However, some
cases have almost a "freeway" profile and have not been equipped with circulation speed calming
systems, which can cause some discomfort to the users.
More sustainable transport solutions could be the promotion of car-pooling/sharing of vehicles
between members, the promotion of electric or biogas powered buses, and the installation of more
equipment to charge electric vehicles.
The urban plan already promotes active mobility (C25), since it provide a differentiation between the
soft mobility modes, such as encouraging the use of bicycles in daily trips and integrated in the
transport chain, as well as in recreational and leisure trips. This has served as an excellent
contribution to the development of sustainable mobility, however the bicycle is still mainly used in the
concept of leisure and little used as a mode of transportation in everyday life.

Figure 32 - Soft mobility network in Alta de Lisboa (in yellow) (Câmara Municipal de Lisboa, 2013).
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Active mobility could be improved by:


The extension of the sidewalks and installation of more cycle paths;



The installation of parking spaces for bicycles inside residential buildings, or outdoor parking
within the building’s allotment, and secure outdoor parking;



The inclusion of locker rooms and showers in office buildings for the employees that adopt the
bicycle as their mean of transport;



The improvement of the connections between the parks and the nearby subway stations;



The installation of "Gira" (the shared bicycle service in Lisbon) ;



The promotion of reward schemes (monetary) for those who go by bike to work.

5

6

7

Figure 33 and 34 - Secure cycle parking (on the left) and "Gira" (on the right).

Concerning space layout for all (C27), the sidewalks have adequate widths and are lowered in
pedestrian crossings. There´s an initiative - project "Horta Acessível da Alta de Lisboa" – where the
gardens are ready to be run by people with disabilities, whether in wheelchairs (adults or children)
blind or mentally disabled people. Streets must be welcoming places for everyone and promote the
equitable sharing of space by the whole community, particularly children, older people and disabled
people. This is necessary to keep a community strong.
The territorial model of the Alta de Lisboa was structured in order to provide it with a set of urban
equipment compatible with the intended uses, which shows good flexibility (C28). These spaces
correspond to equipment for collective use, public services and facilities of security services, which
include Sports, Education, Social and Cultural equipment and other Collective Equipment - Supply,
Prevention and Security, Religious, Administration and Institutions and Services.
Regarding welfare and affordable (C29), Alta de Lisboa has a good housing offer, a mix of properties
for low income and high income residents, zones defined as social residences that assure good social
responsibility, a good offer of public and private education structures, and sport and leisure facilities.
In the streets between Quinta das Conchas and Parque Oeste the houses all look the same, there
being no distinction between those who inhabit them. However, some facades are in cement while
others in plaster, which sends a very strong message of exclusion. Other distinction is on the waste

5

https://www.gira-bicicletasdelisboa.pt/
https://www.richmondlcc.co.uk/community/bike-security/secure-cycle-parking/
7
https://nit.pt/out-of-town/back-in-town/quer-andar-nas-bicicletas-partilhadas-da-emel-caucao-custa-300e
6
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collection system, where there are selective waste containers in the street, instead of the “door-todoor” system, due to vandalism situations (Público, 2017).
It should ensure that affordable housing remains affordable over time, and provide access to
information about health issues, nutrition, exercise, etc., and free medical check-ups locally (one every
3 months, for example).
Alta de Lisboa has been promoting social responsibility (and social vitality) (C30) by assuring
space and structures that support the assistance to social need people, and promoting the community
involvement. The upgrade of community and public spaces could generate the improvement of social
vitality, as well as the promotion of frequent social gatherings, to improve social inclusion and
cohesion. The social and responsible technicians for this area must go to the place monthly and "feel
the territory", in order to do the social motorization of the territory.
Alta de Lisboa has a great variety and number of friendly amenities (C31): 20 sport grounds, 21
schools, day-care centers, leisure facilities, day centers, homes for the elderly, cultural centers, youth
centers, police stations, fire stations, among other facilities. It should create more health and cultural
equipment.
There are areas of gardens and urban parks where people can practice informal sports. The sports
2

areas in Parque Oeste and Quinta das Conchas make up 30.231 m . Parque Oeste/Vale Grande has
an area dedicated to the practice of Cardiofitness with 8 units installed.

Figure 35 and 36 - Fitness equipment and playground (Source: Photos of the author).

The plan has been promoting the maintenance of cultural heritage, identity and education (C32). It
should continue to promote local identity through cultural programs, festivals and other social events.
Should also promote education, by discouraging school dropout and encouraging following higher
education (attribute scholarships, for example).
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Figure 37 - Example of a social event – “Medieval Fair” (Source: Photo of the author).

The parks in Alta de Lisboa constitute an undeniable identity factor of this area of the city, as well as a
fundamental contribution to its environmental qualification due to the landscape heritage that they still
retain (Câmara Municipal de Lisboa, 2013).
Alta de Lisboa creates local employment. In order to contribute to the low-costs in the lifecycle,
value and fiscal policy (C33) a systematic approach to low-costs in the life-cycle should be pursued.
For this, some measures can be implemented such as:


Choose efficient and low-cost equipment;



Increase the use of the LCA approach;



Create small, locally owned enterprises that serve neighborhood residents, generate jobs,
support the neighborhood economy, and keep money in the community;



Prioritize the employability of local people;



Skill/Train local people to participate in the local economy, reducing unemployment, poverty
and social inequality.

Regarding local eco dynamic, economic attractiveness and affordability (C34), Alta de Lisboa
offers 500.000 m

2

of tertiary ventures (including shopping centers, offices, hotels and other

commerce). It also offers a mix of properties for low and high income residents. Some initiatives could
help improve this criterion such as:


Promote businesses that enhance the local economy;



Promote green economy - with local companies creating jobs in areas such as green building,
renewable energy, water management, energy-efficient building products, sustainable food
systems and materials recycling;



Create an area of business incubators and startups;



Install a coffee shop/kiosk in Parque Oeste.
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5.1.3.6. Sustainable Use
In Alta de Lisboa there´s a lack of sustainable and green buildings and infrastructure (C35), being
this criterion one of the main ones to take in consideration in future constructions, since most of the
area has already been consolidated.
To promote a digital network (IT economy) (C36) should be available free Wi-Fi in the area,
workshops to teach elderly how to use digital technology, and could be developed an app that could
simulate and predict the traffic flow, allowing to see which road to avoid and which bus is crowded.
In order to promote sustainable information management (C37) should provide all the information
and training necessary to deal with specific infrastructure systems (water, electricity, gas and
telecommunications). Should also encourage residents to commit to environmentally sound practices
by providing training courses and offering diverse information regarding the buildings and built
environment, and educate city staff, developers and the community about sustainability and infuse
environmental awareness.
Alta de Lisboa is certified by LiderA and the environmental performance is monitored (C38). The
sustainability certification and the energy certification of the buildings also characterize the
development.
Regarding governance and monitoring (C39), Alta de Lisboa promotes the citizens' participation
through the digital participation platform of CML and public sessions. Other initiatives could improve
this criterion are:


Holding workshops for groups of residents and organizations to define a shared vision and
goals;



Install suggestion box(s);



Put reviews of members of the community on the website, so people can see when looking for
a home. Promote the participation of the members of the community to show the area around
and share their experience.



Allow members of the community to decide what kind of amenities they want in the
community, for example, by voting on an app or on the website.

Alta de Lisboa promotes marketing and the implementation of solutions that improve the
environmental performance (C40). It should seek to implement more innovative measures and
solutions, which can be done by letting and encouraging the community to participate and propose
measures.

5.1.3.7. Performance levels achieved
For each of the 40 criteria, the performance in LiderA factorial scale was analyzed taking into
consideration what is currently built. The global assessment shows good practices in criteria such as
Territorial Contextual Valorization (C1), Land Use (C2), Active Mobility (C25), Flexibility (C28) and
Social Responsibility (C29).

53

The global assessment resulted, in factorial terms, in a factor 1.15 improvement, which means an
increase of 15% (class B) when compared to common practices. With the implementation of the
suggested measures of improvement, Alta de Lisboa could achieve a value of 1.26, which
corresponds to a class A (factor 2). The criteria that show better potential for improvement are the
ones related to energy (C7 to C9), water (C10 and C11) and wastewater (C15), Safety and Risk
Control (C21), Efficient Transport Solutions (C24), among others.
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5.2. Belas Clube de Campo
5.2.1. The project
Belas Clube de Campo (BCC), inaugurated in 1997, is an urban development located in the Belas
village, in the municipality of Sintra (Figure 38), which covers a total area of 138 ha and is essentially a
residential neighbourhood, with 800 families of 27 nationalities and about 2500 residents, which
8

corresponds to the lowest population density in a high quality project . The urban plan for Belas Clube
de Campo started in the 1990's and comprised three phases (Pinheiro, 2014). The most recent
development – Lisbon Green Valley – presents a total of 366 units, including apartments, townhouses
and lots for villas (BCC, n.d.). Lisbon Green Valley will also include a school, an equestrian centre, a
health centre, a 5 star hotel and a new shopping area on its main road. This new phase, whose great
success attests that the products of high quality have more and more demand, will boast generous
areas, premium finishes and stunning views (BCC, n.d., 2017). The strategy of the enterprise in the
search for quality and sustainability continue in an integrated way with the existing constructions.

Figure 38 - Belas Clube de Campo location (Jordan, 2013).

8

http://www.diarioimobiliario.pt/Habitacao/Belas-Clube-de-Campo-Um-resort-residencial-as-portas-da-capital
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Figure 39 – Master Plan of Belas Clube de Campo and Lisbon Green Valley (BCC, n.d.).

5.2.2. Sustainability integration and assessment
The promoter of this project has defined the environment as a key element, since its early conception
stages. Belas Clube de Campo was born with the concern of safeguarding an area of great natural
beauty, adapting it to an urban project where the environmental qualities were rigorously preserved.
The project was designed with attention to the landscape, topography and protection of natural
habitats, in order to promote the diverse fauna and flora. BCC was created with the aim to provide
high quality lifestyles whilst developing an urban project that pursues high environmental qualities.
In 2010, Belas Clube de Campo was assessed by LiderA, taking into consideration what was built in
that year and the original plan. The analysis was made according to the system’s factorial scale in
2010, with an approach at the urban level, covering not only the built infrastructures but also the green
spaces. From this assessment resulted a certification with a class A+. Belas Clube de Campo was the
first fully-developed Residential Development, certified by the LiderA sustainability system (Jordan,
2013).

5.2.3. Actual sustainability assessment and improvement proposals
Here is assessed the current situation of Belas Clube de Campo, and are also suggested some
measures of improvement, by analyzing each criterion individually.
The classification of each criterion, which led to the global results, is in the LiderA Sustainability
Assessment (in annex).
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5.2.3.1. Site Integration
Belas Clube de Campo was created with the aim to protect and preserve a green-field area (C1).
However, by being built in a green-field area and replacing part of it, it has a more negative impact on
the area than if it was just a green-field area. It would have a smaller footprint if it was built in a
degraded or abandoned area and promoted its rehabilitation or regeneration.
To compensate for this, the development has a low residential density, with 80% of the area being
permeable, including parking lots with permeable paving and pedestrian paths with semi-permeable
pavement.

EIA studies were made for the three phases of the project and the REN (National

Ecological Reservations) and RAN (National Agricultural Reservations) zones were preserved (C2).
To protect the land, the maintenance of the lawns is done through integrated practices: aeration,
topdressings, etc., reducing the application of chemicals, and the soil is analyzed frequently.
Belas Clube de Campo takes into consideration the ecological valorization (C3), promoting the
protection of the existing wide variety and diversity of natural species (over 150 plant and animal
species observed in the field), by making, for example, the survey of the fauna and flora present in the
golf course.
As initiatives it could promote the participation of the community members in environmental
conservation and restoration activities (tree planting, non-native species removal, etc.), install signs
with the name of the species and brief information about them and use sheep or goats to do the
mowing of the green areas. In fact, an actual small educational farm could be developed, with animals
such as sheep, goats, pigs, chickens and others, which could be an attraction, especially for children.

Figure 40 and 41 - Educational farm (Source: http://noticiasdecamargo.es/2013/04/25/la-granja-escuela-de-lagarma-recibe-este-fin-de-semana-a-ninos-de-camargo/; https://www.greenparkmadama.it/en/surroundings/educationalfarms-in-tivoli/).

The area has a sizable natural ecosystem since about 85% of the total area consists of permeable
green area. In habitats network and services (C4), the main green corridors are developed along
the pathways defined by the golf course, where artificial nests for birds can be found. The vegetation
spreads through built environments, public parks and gardens, balconies of houses and boundary
walls of the lots.
The built environment is integrated with the local topography and surrounding landscape (C5). The
average height of the buildings is two floors in detached houses and four floors in apartment buildings.
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There is also an aesthetic committee that controls the type and quality of the urban environments and
buildings.

Figure 42 and 43 - Landscape and natural elements (Source: Photos of the author).

A bigger effort to design to blend with the environment could be made by incorporating more natural
elements in the buildings, like the example shown in Figure 44.

Figure 44 - Example of a building with natural elements in Belas Clube de Campo (Jordan, 2013).

The development preserves the main natural and environmental characteristics of the region (C6), for
example, the walls of the lots use mainly limestone, which is a construction material representative of
the region.

5.2.3.2. Resources
Belas Clube de Campo plan included, since the beginning, energy passive management (C7) by
taking into account the organization and distribution of lots, and the deployment and solar orientation
of the buildings, attempting to reduce the energy requirements of buildings for lighting and thermal
comfort purposes.
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Figure 45 - Belas Solar circle (Jordan, 2013).

The search for efficient energy systems (C8) has been promoted in the public spaces (illumination
systems and others) and in the buildings with the installation of low consumption lamps, motion
sensors, and alerting the staff for energy saving. To reduce energy consumption, efficient appliances
(class A or higher) should be installed in all buildings (including houses, offices, Clubhouse, etc.), as
well as meters to keep track of electricity use, and the use of renewable energies should increase.
The passive design, the use of renewable energies (geothermal, wind, solar), the implementation of
energy efficiency measures, and the efficient transport solutions (electric buggies, equipment to
charge electric vehicles) have all contributed to low carbon balance on carbon management (C9). To
improve this, since the development has a big area, part of that area could be used only for
photovoltaic panels and/or wind turbines and the energy generated could be used to supply the build
area.
Regarding water supply systems (C10), the plan assures the existence of water supply and sewer
systems (as in other urban zones of Lisbon). BCC promotes the efficient use of water through
measures such as the installation of a meteorological station, a training course for irrigation, an
irrigation optimization study, the correct management of holes and lakes, grass replacement, the
replacement and deactivation of sprinklers, water quality control (through bi-annual analysis), and the
installation of flushing cisterns and shower systems of class A and A+.
In management of local waters (C11), the rain water is storage in four lakes which are responsible
for the irrigation of the green spaces and the golf course. Five water holes are used when the amount
of water is insufficient. The plan has also considered the widespread planting of trees for runoff water
control, since it is mostly rocky ground. It also promotes the utilization of the grey water flows
produced on site. It should also consider closing the water cycle, through the reuse of wastewater.
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Figure 46 - One of the four lakes in Belas Clube de Campo (Source: Photo of the author).

The project promotes the use of materials from renewable sources (C13) since over 75% of the
materials used are extracted and produced less than 100 km away from the site and more than 50%
are low impact materials. It also promotes the selection of high quality, durable materials (C12).

Figure 47 and 48- Examples of use of low impact and local materials in Belas Clube de Campo (Source:
Photos of the author).

A mini-market assures access to fresh, healthy, high quality food (C14). Since there´s a big green
area, food production on site should be promoted through the construction of a community garden.
Community gardens provide a space for learning, social activity, cultural exchange, community art and
community science (Barton, 2000). A small farm with chickens could provide fresh, biological eggs for
the community.
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Figure 49 - Community garden (Source: http://www.eiberhood.org/community-garden/).

5.2.3.3. Environmental Loads
In wastewater management (C15), a separating network of black and grey waters is planned, and
already installed in some houses.
The waste management (C16) is a responsibility of Lisbon municipality. There´s a full set of “ecopoints” to collect waste for recycling (glass, paper, packaging) and there is another specific system
under implementation to collect the organic waste. There are also specific sites for the deposition of
batteries and light bulbs, household scraps, electronic equipment, paints and pesticides and other
hazardous waste. The used cooking oil is collected “door-to-door”. The dustbins in the kitchens are
ventilated which increase H2O loss, reducing the weight (and volume) of waste to collect, thus allowing
less trips from the garbage truck. Scattered around the area can be found stations with bags to pick up
dog poop.

Figure 50, 51 and 52 - Collection of used oil, recycle collection points (Pinheiro, 2014) and station with bags
for dog poop (Source: Photo of the author).

Some measures that could improve this criterion are:


A composting system for all the organic waste of the green areas and food waste, whose
product could be used as a fertilizer and a complementary contribution to close local materialcycles;



Biogas production, to be used in homes and as fuel for the shuttle;



Use of bioenergy and incineration of local waste producing both locally generated heat and
co-generated electricity.
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Belas Clube de Campo has been managing noise (C17) through silent equipment in indoor and
outdoor spaces with running sound levels inferior to 50 dB, electric buggies, baffles which reduce the
propagation of sound, such as vegetation and suitable inner and outer insulation of buildings, and a
time period (between 8:00 am and 18:00 pm) set for carrying out of construction and refurbishment
works.
The fact that it is a green-field area helps in the management of atmospheric emissions (C18). Air
quality control devices could be installed to keep track of the level of pollutants in the area.
The use of low solar absorbance materials, green facades and roofs, and the promotion of natural
lighting and natural ventilation in indoor and outdoor spaces, could help reduce thermal changes and
avoid the heat island effect (C19). It is also necessary to take special attention to the use of artificial
light at night in the outdoor spaces since it may cause harm to the wildlife.

5.2.3.4. Service and Resilience
The project demonstrates excellent sustainability vision and objectives, as well as a good quality of the
planning and development processes, promoting the structural adaptability of the urban spaces (C20).
It should guarantee the involvement of the different stakeholders, including residents and future
residents, in the planning and design processes.
Belas Clube de Campo promotes safety and risk control (C21) by assuring that all security systems
are connected to the central monitoring services, which have a response time of 5 minutes, on
average, by having a surveillance team 24 hours a day, and by conditioning the access to public parks
and private gardens. The urban planning also promotes safe and appealing common spaces (C26)
with the creation of well-lit spaces, an open field of vision in paths and pedestrian access to buildings,
and buildings with main access inserted in the street front. There are also bollards between the lanes
and speed bumps in the crosswalks to increase road and pedestrian safety.
To increase the sense of security, the relationship and acquaintance between neighbours should be
promoted by community activities and events.

Figure 53 and 54 - Measures to promote road and pedestrian safety (Source: Photos of the author).
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Right on the design phase was taken into account the climatic adaptation (C22) with the
identification of possible risks, such as earthquakes and fires, and the introduction of solutions to deal
with extreme weather events (e.g. increased rainfall). Fire alarm systems were installed in garages
and common areas of the buildings, which are connected to central monitoring services. There´s also
a fire surveillance tower on site. The education of the community about how to behave in face of
extreme weather events should be promoted to mitigate panic and avoid disasters.
To promote resilience and happiness (C23), BCC already create conditions where the members of
the community can engage with each other with the existence of the golf course, the Clubhouse, the
Health Club & SPA, and other amenities, which promote, at the same time, a healthy lifestyle. Other
social events could be promoted such as community meals or an outdoor market, once a week, for
example. Could also be created support groups to deal with mental health and other subjects.

5.2.3.5. Socio-Economic Dynamics
A vast road network (including IC17 (CRIL), IC19 and IC16) can take people from Belas Clube de
Campo to the center of Lisbon in less than 20 minutes, and provide access to motorways, including
A16, A9 (CREL), A8 and A5.

Figure 55 - Location and accessibility of Belas Clube de Campo (Jordan, 2013).

There is also a shuttle service that connects BCC to Centro Comercial Colombo. Next to the
Clubhouse exists a station to charge electric vehicles. However, in the visit made, this was the only
station found, so more stations should be installed, especially near apartment buildings areas. To
enhance efficient transport solutions (C24) should also be promoted car-pooling/sharing of
vehicles, and the shuttle could be electric or powered by biogas.
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Figure 56 and 57 - Shuttle station and electric vehicle station (Source: Photos of the author).

Regarding low impact, active mobility (C25) there are plenty of cycling and foot paths in the area,
and this is a very pleasant area to walk and bike on. The sidewalks have adequate widths and are
lowered in pedestrian crossings, so the public spaces don´t present obvious obstacles that condition
the mobility (C27).

Figure 58 and 59 - Active mobility (Source: Photos of the author).

The project shows flexibility (C28) with the mix of uses and activities in the area such as housing,
health, sports and leisure. It offers homes, a Clubhouse, an 18-hole golf course, a Health Club & SPA,
a Leisure Club, a playground, a tourist complex (hotel and apartments) and offices. In construction are
a school, an equestrian center and a health center.
It also offers a variety of friendly amenities (C31) including human amenities such as a pharmacy, a
medical evaluation office, a grocery store, a catering and coffee service, ATM machines, a learning
support centre, a sports centre, a swimming pool, a gym, a hair salon, amongst others, and natural
amenities like lakes, large areas of lawns, parks and gardens.
The neighbourhood includes multi-storey apartment buildings and single-family houses which are
quite restricted price wise. To be more inclusive it should consider create more affordable housing
(C29), to create a mixed-income neighbourhood. On the other hand, it offers flexibility and adaptability
since the residents are free to build their dream home, respecting, obviously, the rules of land
occupation and architectural and landscape quality. To promote welfare it could provide access to
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information about health issues, nutrition, exercise, etc., and free medical check-ups locally (e.g., one
every 3 months).
The golf course, the playground, the terraces, as well as the periodic creation of social, cultural and
sport events promote the interaction between members of the community, contributing to cultural
heritage and identity (C32) and social vitality (C30).

Figure 60 and 61 - Golf course and playground (Source: Photos of the author).

BCC promotes the employability of local people by selecting staff taking into account their place of
residence (70% of their workers reside in a 7 km distance). It could also promote the creation of small,
locally owned businesses that serve neighborhood residents, generate jobs, support the neighborhood
economy, and keep money in the community, contributing to low lifecycle cost (C33) and local
economic dynamic and attractiveness (C34).

5.2.3.6. Sustainable Use
The houses and buildings in BCC were designed and constructed with consideration for the
environment, using high quality materials and aiming to use the resources in most efficient way. In the
9

Lisbon Green Valley development, the apartments are classified A regarding energy certification and
A+ regarding sustainability certification, and the townhouses

10

are classified A+ regarding energy

certification and A++ regarding sustainability certification (C35).
A digital network (IT economy) (C36) is promoted by automation systems in the houses, controlled
by cell phone/tablet. To improve this criterion, free Wi-Fi could be available in the area, there could be
classes/workshops to teach seniors how to use digital technology, and signs with the species
identification with a QR Code, to allow people to obtain, through the cell phone, information about the
species without connecting to the internet.

9

https://www.lisbongreenvalley.pt/apartamentos/
https://www.lisbongreenvalley.pt/townhouses/

10
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Figure 62 - Signaling with QR Code (Source: http://www.icmbio.gov.br/portal/ultimas-noticias/20-geral/9132-flonade-cabedelo-inova-na-sinalizacao-de-trilhas).

The project promotes sustainable information management (C37) through a variety of measures
such as:


Providing all the information and training necessary to deal with specific infrastructure systems
(water, electricity, gas and telecommunications);



Encouraging residents to commit to environmentally sound practices - training courses
provided to residents, diverse information regarding the buildings and built environment is
available;



A specific website

11

which presents and discusses the importance of sustainability and of the

strategies adopted;


A bimonthly newsletter with information about environmental education and recreational
activities.

Belas Clube de Campo is the first residential development at the international level to have all the
components of its value chain certified, from the design to the commercialization stage, including the
maintenance and operation of the golf course and green areas, natural protection and resident
support, among others. It has also obtained certifications ISO 9001 and ISO 14001, for integrated
management and environmental quality, and has certified more than one hundred apartments and
houses by an energy certification program (C38) (Pinheiro, 2014).
In future decisions, the community participation and governance should be promoted (C39). This could
be done by holding workshops for groups of residents and organizations to define a shared vision and
goals, the placement of suggestion box(s) and/or the participation on the website.
On the website could be placed reviews of members of the community, so that people interested in
living the neighbourhood could see what is like to live in there. In this context, it could also be
promoted the participation of the members of the community in showing the area and share their
experience with the people interested in living in BCC. It could also allow members of the community
to decide what kind of amenities they want in the community, for example, by voting on an app or on
the website.

11

https://www.belasclubedecampo.pt/
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Finally, in Belas Clube de Campo four elements can be considered innovative (C40):


The existence of a committee of aesthetics that evaluates and monitors the projects – Site
Integration;



The “door-to-door” collection of waste (organic waste and edible oils) – Environmental Loads;



The shuttle that connects the site to the C.C.Colombo – Socio-Economic Dynamics;



The ISO 9001 and ISO 14001 certifications of the Golf Course and Belas Clube de Campo –
Sustainable Use.

5.2.3.7. Performance levels achieved
The global assessment resulted, in factorial terms, in a factor 1.33 improvement, which means an
increase of 33% (class A+) when compared to common practices. With the implementation of the
suggested measures of improvement, Belas Clube de Campo could achieve a value of 1.53, which
still corresponds to a class A+ (factor 4).
Good practices are achieved in criteria such as Habitat Network and Services (C4), Energy Passive
Management (C7), Material Responsible Management (C13), Quality of Service and Sustainability
Integration (C20), Flexibility (C28) and Maintenance and EMS (C38). The greatest potential for
improvement is showed in Food Production and Access (C14), Wastewater Management (C15),
Digital Network (IT economy) (C36), among others.
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6. Approach and Results Discussion
The approach allows to achieve results in the sustainability assessment of communities, in this case
neighbourhoods, through a rating system, showing the importance and impact that the community
aspect have on the global sustainability of a neighbourhood. The LiderA system proved to be a
suitable and complete tool to evaluate the sustainability at the community scale, allowing to analyze
the different aspects that comprise the community, in the three dimensions – social, economic,
environmental – that constitute the process of sustainability assessment.

However, some limitations

to the evaluation process can be pointed out.
One limitation is the lack of consensus on the definitions of some terms, starting with the term
sustainability, which is not a single and well defined concept. Many definitions have been given to this
term and new definitions are continuously added.
Also, there are innumerous rating tools around the world, and each of them considers different criteria
and different weights for the different criteria. With this viewpoint, some of the systems may consider
some aspects more important than others which show their priorities. The fact that there´s not a
universal rating tool to access sustainability can result that the same community achieves different
performance levels, when accessed by different tools, resulting in a different perception of
sustainability. Despite pursuing the same goal, they have different methods of assessment, which can
be attributed to region, and parties involved in the development of the tool.
On the other hand, this is necessary, because each country/region has different contextual
characteristics, being essential to develop a tool that can adapt to those characteristics. For example,
a less developed and poorer area may attribute a higher importance in developing economic and
social aspects than the environmental sustainability aspect. On the contrary, a place that already
achieve good performances in the economic and social aspects may now be interested and attribute a
greater value in implement good environmental practices. The same thing can happen inside each
aspect, for each criterion.
Other limitation is the subjectivity of the whole process of evaluation through the system, since there
are criteria that can subdue to subjective evaluation. For example, for the LiderA system, criteria such
as Landscape (C5) and Safe and Appealing Common Spaces (C26) can be conditioned by the
personal opinion and taste of the evaluator. Other criteria such as Energy Systems (C8) and Water
Supply Systems (C10) can be assessed in a more objective view through concrete available data, and
is essential to do it in the best way possible in order to achieve the most efficient results.
The weighting of the different criteria means giving more importance to some aspects than others,
which is also a subjective process.
Thus, the evaluation shouldn’t be carried out by only one person, but by a group of experts in different
areas, and also include residents’ perception, in order to reach a more precise and coherent
performance level.
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Another limitation that may exist in these systems is the adoption of a static perspective, that is, the
assessments are done only a single time, which is not enough. Instead, continuous evaluations should
be incentivized, in a way that sustainability assessments become an interactive process, which could
be used to map the evolution of the urban development.
It would be interesting to apply the system in a situation in which the neighbourhood is still in the
design stage and in another situation where it is already consolidated, and then compare the two
situations and assess what measures could be applied in each of them, in order to improve the final
performance. Is particularly relevant its application in the design phase, since it could allow to obtain a
higher performance level in the construction phase.
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7. Conclusions and Recommendations
7.1. The scale of approach
Despite the attention and interest that the building sustainability assessment tools have attracted, they
have also been criticized for the fact that they are not suitable for assessing sustainability of an urban
area, neighbourhood or even a group of buildings. The reason is that individual assessment of
buildings does not adequately reflect the complex interactions between the various components that
constitute an urban area, such as population, neighbourhoods, mobility and transportation, public
spaces, and air quality. The integration of these components is what represents the foundation of the
sustainability assessment of an urban development (Ameen et al., 2015).
The urban community scale allows to consider aspects not accounted for when simply focus on the
building scale. Because of this, communities are nowadays considered as a proper scale to access
sustainability of the built environment. In fact, a community represents the nearest natural
environment, social network and economic market around a citizen (Berardi, 2013).

7.2. The LiderA system application
In Portugal is used the LiderA system. This system, like others, started by limiting their focus to the
built environment and then increased the scale to the community, giving now also a big importance to
the social and economic aspects, besides the environmental aspect.
The applicability of the LiderA system to two specific cases (Alta de Lisboa and Belas Clube de
Campo) allowed to access the implementation of the sustainability assessment to the community
scale, in the typology of neighbourhood. These two cases showed different performance levels which
can be explained by various factors such as the population density, which is much bigger in Alta de
Lisboa; the location and context - Alta de Lisboa is inserted in the urban/city context while Belas Clube
de Campo was developed in a suburban, green-field area; the urbanization plan, where in Belas Clube
de Campo the environmental sustainability was a concern since the beginning, which didn´t happen in
Alta de Lisboa; and the people that live in those neighbourhoods – Belas Clube de Campo is targeted
to medium and high classes, while Alta de Lisboa is home to all social classes.
The assessment of these two cases by the version 3.0 of the LiderA system resulted in a class B for
Alta de Lisboa and a class A+ for Belas Clube de Campo. Facing these results, were suggested,
whenever possible, measures that could increase the sustainability performance. The measures
suggested intended to reach for maximum classification possible, considering the solutions that were
possible, adequate and feasible to implement in each neighbourhood. Therefore, was considered that
Alta de Lisboa could improve to a class A and Belas Clube de Campo maintain a class A+.
This difference shows the importance that a good planning and the choice of the best materials and
practices have on the sustainability performance. Belas Clube de Campo was planned since the
beginning to with consideration for the environment and selected high quality materials, unlike Alta de
Lisboa, where the construction was made more disorderly and the materials and techniques chosen
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weren´t the best. Not even applying improvements that aim to achieve the best possible performance,
Alta de Lisboa can reach the performance of Belas Clube de Campo.

7.3. Limitations and opportunities for improvement
For future work in this subject, to make his type of systems clearer and more accurate in their mission
of promoting sustainable communities, is important to consider and mitigate their limitations, being
them the multi-definitions concepts, the systems‘ subjectivity, adaptability, perspective and monitoring.
Systems should include more concrete performance indicators, should be updated and adapted on a
regular basis, and should promote the continuous monitoring of the sustainability in all life-cycle
phases. The active participation and engagement of the different stakeholders, mainly of the members
of the community, should also be included in the process for a more authentic perspective.

7.4. Final considerations
With this analysis was possible to verify that the communities are a relevant concept for the urban
planning and development of the society and built environment, and can enhance the fundamental
characteristics of sustainable development. In this perspective, the sustainable planning of the
neighborhoods, through the correct use and development of its main criteria, based on sustainability
assessment systems, such as the LiderA system, appears to be a tool for territorial planning and
management with an appropriate scale and as a desirable concept. It is understood that this
approach, to the study of the sustainability of the neighborhoods, could be a starting point for the
phased implementation of the sustainable development process in successively larger scales.
The holistic approach used in this thesis involved analyzing all the elements that are present and
constitute a community by analyzing each criterion that comprises the assessment system. This
allows not only to evaluate each criterion individually, but also their interactions and synergies, since
one criterion can influence other criteria, i.e., the elements of the community are all dynamically
interlinked. For example, the attractiveness of the public space can have an impact on safety, active
mobility, and ultimately on the wellbeing and happiness of the members of a community.
It is possible to conclude that the way that urban areas are planned and designed has impacts, not
only on the environment, but also on economic vitality, social wellbeing and sense of community and
connectivity.
It´s time to stop restricting the focus to developing quality lifestyles with no respect for the environment
or built environmental sustainable places but with no concern for the social aspect, and start to
develop cities where is possible to live low environmental impact, high quality lifestyles.
At last, is important to mention that sustainable solutions aren´t always obvious, i.e., it takes foresight
to realize that what works today may not work in the future, and vice-versa. It takes courage to
embrace what will pay off in the future, even if it might not pay off right now.

71

References
(WWF), W. W. F. (2018). Effects of Climate Change | Threats | WWF. Retrieved from
http://www.worldwildlife.org/threats/effects-of-climate-change#close
Aguiñaga, E., Henriques, I., & Scheel, C. (2017). Building Resilience: A Self-sustainable Community
Approach to the Triple Bottom Line. Academy of Management Proceedings, 1–42.
https://doi.org/10.5465/AMBPP.2017.14058abstract
Al-Dahir, a., Kang, H. J., & Bisley, N. (2009). A Holistic Approach to Sustainable Community
Development in the Developing World. Netlearning2002.Org, 1–76. Retrieved from
http://www.netlearning2002.org/fou/cuppsats.nsf/all/136be1de190c3795c12575cc00574100/$file/
HolisticApproachToSustainableCommunityDevelopment.pdf
Albertí, J., Balaguera, A., Brodhag, C., & Fullana-i-Palmer, P. (2017). Towards life cycle sustainability
assessent of cities. A review of background knowledge. Science of the Total Environment, 609,
1049–1063. https://doi.org/10.1016/j.scitotenv.2017.07.179
Alexe, A. (2017). Curitiba, Brazil_ the world’s first sustainable city _ UrbanizeHub. Retrieved from
http://urbanizehub.com/curitiba-brazil-worlds-first-sustainable-city/
Alta

de
Lisboa.
(2018).
About
http://sgal.altadelisboa.com/en/altadelisboa/aboutsgal/

SGAL.

Retrieved

from

Ameen, R. F. M., Mourshed, M., & Li, H. (2015). A critical review of environmental assessment tools
for sustainable urban design. Environmental Impact Assessment Review, 55, 110–125.
https://doi.org/10.1016/j.eiar.2015.07.006
Barton, H. (2000). Sustainable Communities: The Potential for Eco-neighbourhoods. Earthscan
Publications Ltd, London, 1–328.
BCC. (n.d.). Belas Clube de Campo. Company Profile. Lisbon Green Valley. Retrieved from
https://www.lisbongreenvalley.pt/partners/media/uploads/2017/04/Company-Profile.pdf
BCC.

(2017). Belas Clube de Campo. Lisbon Green Valley, 43–44. Retrieved
https://www.belasclubedecampo.pt/wp-content/uploads/2017/10/10-VillasGolfe-BCC-1.pdf

BedZED
centre.
(2013).
BedZED
http://www.bioregional.com/bedzed/

|

Bioregional.

Bioregional.

Retrieved

from
from

Berardi, U. (2013). Sustainability assessment of urban communities through rating systems.
Environment, Development and Sustainability, 15, 1573–1591. https://doi.org/10.1007/s10668013-9462-0
BREEAM. (2012a). BREEAM Communities 2012 – An introduction for local authorities, 1–2. Retrieved
from www.breeam.org/communities
BREEAM. (2012b). BREEAM Communities Technical Manual (SD202), (0.1), 1–183. Retrived from
https://www.breeam.com/communitiesmanual/content/resources/otherformats/output/10_pdf/20_
a4_pdf_screen/sd202_breeam_communities_1.2_screen.pdf
BREEAM.
(2017).
How
BREEAM
Certification
Works.
https://www.breeam.com/discover/how-breeam-certification-works/
BREEAM.
(2018a).
Communities
–
BREEAM.
https://www.breeam.com/discover/technical-standards/communities/

Retrieved
Retrieved

from
from

BREEAM. (2018b). What is BREEAM? Retrieved from https://www.breeam.com/
Câmara Municipal de Lisboa. (2013). PROPOSTA DE ALTERAÇÃO AO PLANO DE URBANIZAÇÃO
DO
ALTO
DO
LUMIAR
(PUAL),
293.
Retrived
from
http://www.cm-

72

lisboa.pt/viver/urbanismo/planeamento-urbano/planos-de-urbanizacao/planos-de-urbanizacaoem-vigor/plano-de-urbanizacao-do-alto-do-lumiar
Câmara Municipal de Lisboa. (2018). Recolha Seletiva. Retrieved
lisboa.pt/viver/higiene-urbana/recolha-de-residuos/recolha-seletiva

from

http://www.cm-

Chan, S. L., & Huang, S. L. (2004). A systems approach for the development of a sustainable
community - The application of the sensitivity model (SM). Journal of Environmental
Management, 72(3), 133–147. https://doi.org/10.1016/j.jenvman.2004.04.003
Christensen, P. (1997). Different Lifestyles and Their Impact on the Environment. Sustainable
Development, 5(1), 30–35. https://doi.org/10.1002/(SICI)1099-1719(199703)5:1<30::AIDSD59>3.0.CO;2-5
Coates, G. J. (2013). The sustainable Urban district of vauban in Freiburg, Germany. International
Journal of Design and Nature and Ecodynamics, 8(4), 265–286. https://doi.org/10.2495/DNE-V8N4-265-286
DGNB. (2018). DGNB System - Sustainable building and urban development. Retrieved from
https://www.dgnb-system.de/en/system/certification_system/
EcoVillageIthaca.
(2015a).
Neighborhood.
http://ecovillageithaca.org/live/neighborhoods/
EcoVillageIthaca.
(2015b).
Permaculture
http://ecovillageithaca.org/grow/permaculture-design/

Retrieved

Design.

Retrieved

from
from

Elkington, J. (2013). Enter the triple bottom line. The Triple Bottom Line: Does It All Add Up, 1(1986),
1–16. https://doi.org/10.4324/9781849773348
Energie-Cités. (2008). Sustainable neighbourhood - BedZED ( Beddington Zero fossil Energy
Development – GB ), 1–2. Retrieved from http://www.energie-cites.eu/db/sutton_579_en.pdf
Envac AB Company. (2004). Hammarby Sjöstad – a Beacon of Sustainable Urban Development High
Environmental. Envac AB Company, 1–20.
ERA Environmental Management Solutions. (2013). Sustainability management system: The Triple
Bottom Line. Retrieved from https://info.era-environmental.com/blog/bid/40788/sustainabilitymanagement-system-the-triple-bottom-line
Haider, H., Hewage, K., Umer, A., Ruparathna, R., Chhipi-Shrestha, G., Culver, K., … Sadiq, R.
(2018). Sustainability assessment framework for small-sized urban neighbourhoods: An
application of fuzzy synthetic evaluation. Sustainable Cities and Society, 36, 21–32.
https://doi.org/10.1016/j.scs.2017.09.031
Hodge, J., & Haltrecht, J. (2009). BedZED seven years on The impact of the UK ’ s best known ecovillage
and
its
residents,
1–44.
Retrieved
from
http://www.oneplanetcommunities.org/wpcontent/uploads/2010/03/BedZED-seven-years-on-lowres-final.pdf%5Cn
HQE. (2016). Welcome!_HQE. Retrieved from https://www.behqe.com/home
IBEC. (2014). Welcome to CASBEE website. Japan GreenBuild Council. Retrieved from
http://www.ibec.or.jp/CASBEE/english/
iiSBE. (2018). SBTool. Retrieved from http://www.iisbe.org/sbmethod
Institute for Sustainable Communities (ISC). (2018). Definition of Sustainable Community. Retrieved
from http://www.iscvt.org/impact/definition-sustainable-community/
Institute of Sustainable Communities (ISC). (2018a). Institute for Sustainable Communities. History.
Retrieved from http://www.iscvt.org/

73

Institute of Sustainable Communities (ISC). (2018b). Institute for Sustainable Communities. Our
Impact. Retrieved from http://www.iscvt.org/
Jabareen, Y. (2008). A new conceptual framework for sustainable development. Environment,
Development and Sustainability, 10(2), 179–192. https://doi.org/10.1007/s10668-006-9058-z
Jernberg, J., Hedenskog, S. (2015). Hammarby Sjöstad. An urban development case-study of
Hammarby Sjöstad in Sweden, Stockholm, 1–131.
Jordan, G. (2013). Belas Clube de Campo: O desafio de cativar os clientes para a sustentabilidade,
1–95.
Komeily, A., & Srinivasan, R. S. (2015). A need for balanced approach to neighborhood sustainability
assessments : A critical review and analysis. Sustainable Cities and Society, 18, 32–43.
https://doi.org/10.1016/j.scs.2015.05.004
Komeily, A., & Srinivasan, R. S. (2016). What is Neighborhood Context and Why does it Matter in
Sustainability
Assessment?
In
Procedia
Engineering
(pp.
876–883).
https://doi.org/10.1016/j.proeng.2016.04.114
LEED.
(2014).
Leadership
in
http://leed.usgbc.org/leed.html

Energy

Environmental

LiderA.
(n.d.).
LiderA
–
Sustainable
assessment
http://www.lidera.info/?p=index&RegionId=3&Culture=en

Design.
system.

Mundra,
A.
(2012).
Curitiba
Sustainable
City.
http://www.greenplanetmonitor.net/news/2012/12/curitiba-sustainable-city/
NASA. (2014). Climate Change:
http://climate.nasa.gov/effects/

Vital

Signs

of

the

Planet:

Retrieved

from

Retrieved

from

Retrieved

Effects.

Retrieved

from
from

Palmer, M., Powell, M. D., & Manning, R. (2014). EcoVillage at Ithaca, 1–19. Retrieved from
https://landscapeperformance.org/sites/default/files/EcoVillage%20Methodology.pdf
Paralkar, S., Cloutier, S., Nautiyal, S., & Mitra, R. (2017). The sustainable neighborhoods for
happiness (SNfH) decision tool: Assessing neighborhood level sustainability and happiness.
Ecological Indicators, 74, 10–18. https://doi.org/10.1016/j.ecolind.2016.11.009
Petit-boix, A., Llorach-massana, P., Sanjuan-delmás, D., & Sierra-pérez, J. (2015). Research on
strategies towards sustainable cities from a life cycle perspective: a review, 1–28.
Pfeiffer, D., & Cloutier, S. (2016). Planning for Happy Neighborhoods. Journal of the American
Planning Association, 82(3), 267–279. https://doi.org/10.1080/01944363.2016.1166347
Pinheiro, M. D. (2011). LiderA - Voluntary system for the sustainability of built environments, 1–48.
Retrieved from http://www.lidera.info/resources/_LiderA_V2.00c1 sumario_ingles.pdf
Pinheiro, M. D. (2014). URBAN SUSTAINABILITY ASSESSMENT SYSTEM – THE PORTUGUESE
SCHEME, LIDERA APPROACH AND TWO URBAN APPLICATION EXAMPLES. Nova Science
Publishers, Inc., 9(2), 1–65. https://doi.org/10.1002/mrdd.20080
Público. (2017). Na Alta de Lisboa, são as novas casas o embrulho dos velhos problemas. Retrieved
from
https://www.publico.pt/2017/06/13/local/noticia/na-alta-de-lisboa-sao-as-novas-casas-oembrulho-dos-velhos-problemas-1773503
Rae, C., & Bradley, F. (2012). Energy autonomy in sustainable communities - A review of key issues.
Renewable
and
Sustainable
Energy
Reviews,
16(9),
6497–6506.
https://doi.org/10.1016/j.rser.2012.08.002
o

Santiago, A. (2018). Orgânicos no 12 Fórum de Resíduos: Lisboa avança com recolha em 2019.
o
Jornal Água&Ambiente. Retrieved from https://pt.linkedin.com/pulse/orgânicos-12 -fórum-de-

74

resíduos-lisboa-avança-com-recolha-santiago
Sperling, C. (2002). Sustainable Urban District Freiburg-Vauban, (May 2004), 1–7. Retrieved from
http://www.carstensperling.de/pdf/dubai-submission.pdf
STAR Communities. (2017). Our Framework | STAR Communities. STAR Communities. Retrieved
from http://www.starcommunities.org/about/framework/
Tam, V. W. Y., Karimipour, H., Le, K. N., & Wang, J. (2018). Green neighbourhood: Review on the
international assessment systems. Renewable and Sustainable Energy Reviews, 82, 689–699.
https://doi.org/10.1016/j.rser.2017.09.083
Tamera. (2018). Sobre Tamera - Comunidade de Investigação e Educação para a Paz. Retrieved
from https://www.tamera.org/pt/sobre-nos/
TWEF. (2016). TWEF _ In Search of the Sustainable City_ The Hammarby Model. Retrieved from
https://www.thenatureofcities.com/2014/02/12/hammarby-sjostad-a-new-generation-ofsustainable-urban-eco-districts/
UCLG Committee on Social Inclusion, Participatory Democracy and Human Rights (2010). Freiburg,
Germany: Vauban Sustainable Urban District. Inclusive Cities Observatory, 1–11. Retrieved from
https://www.uclg-cisdp.org/sites/default/files/Freiburg_2010_en_final.pdf
UN-Habitat. (2012). Climate Change – UN-Habitat. Retrieved from http://unhabitat.org/urbanthemes/climate-change/
United Nations. (2014a). World Urbanization Prospects: The 2014 Revision, (ST/ESA/SER.A/366).
Department of Economic and Social Affairs, Population Department, 12(Population Division
(2015)), 1–517. https://doi.org/10.4054/DemRes.2005.12.9
United Nations. (2016). The World’s Cities in 2016 - Data Booklet (ST/ESA/SER.A/392). Department
of
Economic
and
Social
Affairs,
(Population
Division
(2016)),
1–29.
https://doi.org/10.18356/8519891f-en
United Nations, Department of Economic and Social Affairs. (2014b). Major Group_ Local Authorities.
Retrieved from https://sustainabledevelopment.un.org/localauthorities.html
United Nations, Department of Economic and Social Affairs. (2015). Major groups and other
stakeholders.
Sustainable
Development
Knowledge
Platform.
Retrieved
from
https://sustainabledevelopment.un.org/majorgroups
USGBC. (2014). Leadership
http://www.usgbc.org/leed

in

Energy

&

Environmental

Design.

Retrieved

from

USGBC. (2015). Leed, Usgbc. Retrieved from http://www.usgbc.org/leed
Walker, L. (2012). EcoVillage at Ithaca: Principles, Best Practices & Lessons Learned, 1–25.
Wangel, J., Wallhagen, M., Malmqvist, T., & Finnveden, G. (2016). Certification systems for
sustainable neighbourhoods: What do they really certify? Environmental Impact Assessment
Review, 56, 200–213. https://doi.org/10.1016/j.eiar.2015.10.003
World Urbanization Prospect. (2007). Human Population: Urbanization. Population Reference Bureau.
Retrieved from https://www.prb.org/humanpopulation/

75

76

Annex

77

78

Urbanization
A1.1. What is an urban area?
An urban area may be defined by the number of residents, the population density, the percent of
people not dependent upon agriculture, or the provision of such public utilities and services as
electricity and education. Some countries define any place with a population of 2 500 or more as
urban, others set a minimum of 20 000. There are no universal standards, and generally each
country develops its own set of criteria for distinguishing urban areas (World Urbanization
Prospect, 2007).
A city grows through natural increase - the excess of births over deaths - and because the inmigration of people from other cities, rural areas, or countries is greater than out -migration. More
developed and less developed countries of the world differ no t only in the percent living in cities,
but also in the way in which urbanization is occurring (World Urbanization Prospect, 2007).
During the 19th and early 20th centuries, urbanization resulted from and contributed to
industrialization. Population moved away from the countryside in search fo r new job opportunities
in the cities. While the proportion increased through rural to urban migration, high death rates in
the cities slowed urban growth. Cities were unhealthy places because of crowded living
conditions, the prevalence of contagious diseases, and the lack of sanitation (World Urbanization
Prospect, 2007).
In the past 50 years, death rates have fallen faster in urban areas because of greater access to
health services. This fact combined with the high birth rates in most less developed countries
and the migration to cities in search for better jobs has caused an increase of population in urban
areas, especially in developing countries (World Urbanization Prospect, 2007).

A1.2. Triple bottom line (TBL)
Cities are and will be the place of living, working, and social interaction for the majority of the World
population. The fact of conceiving cities as large emitters of pollutants and taking into account their
social connotations implies the need to use triple bottom line based sustainability assessment tools
(Albertí et al., 2017).
Triple bottom line (often abbreviated to TBL) is an accounting framework with three parts: social,
environmental and financial. TBL is one of the main systems being used by businesses to assess the
profits they are making through their corporate sustainability solutions (ERA Environmental
Management Solutions, 2013).
The phrase, "people, planet, and profit" to describe the triple bottom line and the goal of sustainability,
was coined by John Elkington in 1994 while at SustainAbility, and was later adopted by Shell for its
first Shell Report and now widely used in The Netherlands as the 3Ps (Elkington, 2013).
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Figure 63 - Triple Bottom Line Statement.

In the simplest terms, the TBL agenda focuses corporations not just on the economic value that they
add, but also on the environmental and social value that they add, or destroy (Elkington, 2013).

A1.3. Life Cycle Assessment (LCA)
Life cycle assessment (LCA) is a methodology aiming to calculate or describe the total environmental
impacts of a given activity from cradle to grave, from resource extraction, through manufacturing, use
and final disposal whether in recycling, incineration or land deposits (Christensen, 1997).
Life cycle assessment is different from traditional environmental impact assessment in the
consideration of the cumulated impacts through the whole life cycle (Christensen, 1997).
LCA has been accepted as a useful tool to assess environmental impacts and to address eco-design
and eco-innovation. The potential scope of LCA has evolved from taking into account only the
environmental aspect to assess the three pillars of sustainability: environment, economy, and social
equity (Albertí et al., 2017).
The main issues involved in urban sustainability are buildings, energy, food, green areas and
landscape, mobility, urban planning, water and waste (Petit-boix et al., 2015). A quantitative method,
such as life cycle assessment can help decision making reach for more sustainable results.
LCA-based product-focused guidelines and standards implicitly include construction products.
Moreover, a building is considered a product to be assessed through existing LCA standards as well.
Neighbourhoods have also been assessed from this perspective (Albertí et al., 2017).

80

LiderA Sustainability Assessment

81

82
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Table 8 – Alta de Lisboa Sustainability Assessment by LiderA - Site Integration.
Category

Area

wi

N.º

Criteria

Class

1%

1

Territorial Contextual
Valorization (C1)

A

2%

2

Land Use (C2)

A

Site Integration

Soil

3

Ecological
Valorization (C3)

1%

4

Habitats Network and
Services (C4)

B

2%

5

Landscape (C5)

B

2%

6

Built Heritage
Valorization (C6)

A

2%

B

Natural
Ecosystems

Landscape
and Heritage

Explanation
Congregating open blocks with public space,
promoting local valorization, compact urban areas
(medium density), minimizing suburban sprawl,
promoting building in degraded and abandoned
areas, as well as in areas in need of a
rehabilitation/regeneration,
and
promoting
the
construction of basic infrastructures and the adoption
of a mixed-use strategy.
Uses partial impermeable zones or already
constructed areas for the yard’s placement; Promotes
the adoption of various uses in the area at the same
time.
Promotes the ecological valorization of the big
ecological areas (Parque da Quinta das Conchas e
dos Lilazes, Parque Oeste, Parque de Calvanas).
3 large parks, 70 ha of green areas; Promotes habitat
interconnection by creating not only important green
areas but also prolonging existing areas and
interlinking distinct areas.
The buildings have similar colors, heights, and
architecture, not contrasting with each other. The
color of the buildings is light and they don’t have more
than 10 floors.
The plan promotes the valorization, maintenance,
recovery or rehabilitation of the built heritage.

Class
Improved

Explanation

A

Restrict urban growth to corridors of
growth, along key transport routes and only
allow buildings along bus routes.

-

-

A+

Select and plant more local species; Install,
in the parks, signs with the name of the
species and brief information about them;
Encourage community members to actively
participate in environmental conservation
and restoration activities.

A+

Incorporate natural elements in the
buildings (e.g., green facades and green
roofs).

A

Incorporate more natural elements, urban
agriculture and green elements in the
buildings.

-

-
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Table 9 - Alta de Lisboa Sustainability Assessment by LiderA - Resources.
Category

Area

wi

5%

Resources

Energy

5%

N.º

7

Criteria

Energy Passive
Management (C7)

Class
Improved

Explanation

A+

Promote passive design, increase window
wall and roof insulations, and promote
natural ventilation and more efficient
energy
systems;
Incorporate
green
facades, green roofs and shading systems.

Class

Explanation

C

The plan promotes the best orientation (south) for the
residential buildings. However, in some cases, the
design does not take into consideration passive
design principles (or a bioclimatic approach); The new
areas have larger roads, allowing access to the sun to
buildings and public spaces and potentially reduce
energy needs.

D

Applies the EPBD - European Energy Performance
Building Directive (2002/91/EC); The condominium of
the Jardins de São Bartolomeu has a local
photovoltaic central that sells energy to the network
and reduces the cost of the energy in the buildings.

A+

A+

8

Energy Systems (C8)

5%

9

Carbon Management
(C9)

D

The condominium of the Jardins de São Bartolomeu
has a local photovoltaic central that sells energy to
the network and reduces the cost of the energy in the
buildings.

4%

10

Water Supply
Systems (C10)

E

Existence of water supply system.

A

2%

11

Local Water
Management (C11)

C

In Parque Oeste there´s a large water lake and
reservoir that is used for irrigation.

A

4%

12

Built Structure
Durability (C12)

B

Huge differences in existing buildings, with a large
range of materials durability; Globally, structural
materials and solutions have durability (100 years or
near).

A

4%

13

Material Responsible
Sources (C13)

E

The use of responsible material sources is reduced.

A

Water

Materials

Promote the local generation of energy
from renewable sources; Install low energy
lighting and energy efficient appliances;
Install meters to keep track of electricity
use; Educate for the efficient use of
energy.
Encourage the use of public transportation,
promote car-pooling/sharing of vehicles,
install more charging stations for electric
vehicles; Promote the use of renewable
energies; Install street lamps and traffic
lights supported by solar energy.
Install efficient water systems in each
house, and devices that reduce the amount
of water used; Educate for the efficient use
of water.
Implement local water management; Close
the water cycle, through the reuse of
wastewater.
Improvement of applied materials and
solutions; The design and construction
should be planned for long life and/or
renewability;
Regular
care
and
maintenance of buildings, appliances and
equipment.
Selection of ecological and low impact
materials, methods and designs; Selection
of services and products that are available
locally.
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Category

Area

Local Food
Production

wi

1%

N.º

14

Criteria

Food Production and
Access (C14)

Class

C

Explanation

The project "Altas Hortas" promotes urban agriculture
(school gardens, home gardens, community garden).

Class
Improved

Explanation

A

Promote local marketplaces that sell
healthy, fresh, affordable food produced
locally; Turn food waste to food for hungry
or compost; Promote a supermarket where
food is donated by supermarkets, farmers,
bakeries, distributors and restaurants, with
the aim of combating food waste and
hunger, where each one pays what they
can.
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Table 10 – Alta de Lisboa Sustainability Assessment by LiderA - Environmental Loads.
Category

wi

N.º

Criteria

Class

Wastewater

2%

15

Wastewater
Management (C15)

E

Existence of a sewer system.

A

A

The waste management is a responsibility of Lisbon
municipality. The area is served by two systems of
selective collection of urban waste: a selective “doorto-door” collection and collective selective collection
system; There is also a network of surface and
underground glass containers in the public road for
the collective deposition of glass; The biodegradable
waste is used to biogas production.

A+

A

Environmental Loads

Waste

Explanation

Class
Improved

Area

16

Waste Management
(C16)

2%

17

Noise Management
and Other Nuisances
(C17)

C

Buildings parallel to the airport; The airport imposes a
set of measures and restrictions, including limiting
night operations; The buildings have light colors,
helping to reduce the solar absorption and the
thermal-light pollution.

2%

18

Atmospheric
Emissions
Management (C18)

D

No measures have been introduced to encourage the
reduction of emissions of atmospheric pollutants,
besides the presence of parks and green areas.

C

1%

19

Other loads (C19)

D

Presence of green areas and mature trees; Shaded
streets.

A

3%

Other
Environmental
Loads

Explanation
Separate the blackwater and the
greywater, clean the greywater and reuse
it.
Use of bioenergy and incineration of local
waste producing both locally generated
heat and co-generated electricity; Educate
for the reduction, recycling and reuse of
waste; Promote the exchange, sale, or
donation of objects between members of
the community; Promote reward schemes
in the poorest areas for those who recycle;
Extend the “door-to-door” collection
system, or install a vacuum system.
Discourage the use of car/encourage
public transportation; Promote roads that
avoid residential areas; Build vegetation
barriers; Install noise sensors; Install odorcontrol devices; Install good noise
insulation in buildings; Select silent
equipment for indoor and outdoor spaces;
Impose a lower speed limit for motor
vehicles.
Install air quality sensors; Install, operate,
and maintain in good working order a
central heating, ventilation, and air
conditioning system or other air intake
system in the buildings; Promote natural
ventilation; Discourage the use of car.
Use low solar absorbance materials in the
buildings; Promote more green spaces,
green facades and roofs.
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Table 11 – Alta de Lisboa Sustainability Assessment by LiderA – Service and Resilience.
Category

Area

wi

Service and Resilience

5%

N.º

20

Criteria

Quality of Service and
Sustainability
Integration (C20)

Class
Improved

Class

Explanation

C

The search for sustainability does not include a
structural objective. The urban plans have
progressively evolved to guarantee mechanisms that
assure quality and involvement of the different
stakeholders in the planning and design processes.

A

A

Service
Quality and
Sustainability
2%

21

Safety and Risk
Control (C21)

C

The design of the public space allows, in general, an
open field of vision, which allows a great visual
interaction with the buildings, allowing the informal
control of these, by the residents; Parque da Quinta
das Conchas e dos Lilazes has a fence and an
opening/closing time, which doesn´t happen in
Parque Oeste.

2%

22

Climatic Adaptation
(C22)

D

Focus mainly on risk control (seismic, floods).

C

1%

23

Resilience and
Happiness (C23)

C

Promotes the structural adaptability of urban spaces;
Promotes social events.

B

Structural
Adaptation

Explanation
Promote
sustainability
vision
and
objectives, a structured planning and
development process, and the structural
adaptability of urban spaces; Ensure the
involvement of the different stakeholders in
the planning and design processes.
Install surveillance cameras; Promote the
relationship and acquaintance among
neighbours; The design should guarantee
more appealing streets and public spaces,
especially inside the blocks; Proper
illumination at night in streets and parks;
Police
patrols;
Use
anti-vandalism
materials.
Select adequate structure and proper
evacuation routes to extreme natural
events (earthquakes, floods); Educate how
to behave in face of those events.
Promote more social events; Educate and
promote physical and mental health; The
upgrade of community and public spaces
could improve resilience and happiness.
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Table 12 – Alta de Lisboa Sustainability Assessment by LiderA - Socio-Economic Dynamics.
Category

Area

wi

N.º

Criteria

Class

Socio-Economic Dynamics

Class
Improved

B

The territory is served by a collective public transport
network which is ensured by Metropolitano de Lisboa,
Rodoviária de Lisboa and Carris; Has a privileged
location in relation to the Lisbon road network.

A+

2%

24

Efficient Transport
Solutions (C24)

3%

25

Active Mobility (C25)

A

Provides a differentiation between soft mobility
modes, encouraging the use of bicycles.

A+

2%

26

Safe and Appealing
Common Spaces
(C26)

B

Safe streets and good public spaces; Safe crossing
points, and a lower speed limit for motor vehicles and
speed bumps, near schools and parks.

A

Accessibility

Space for all

Social Vitality

Explanation

2%

27

Space layout for all
(C27)

B

2%

28

Flexibility (C28)

A+

2%

2%

29

Welfare and
Affordable (C29)

30

Social Responsibility
(and Social Vitality)
(C30)

The public spaces don´t present obvious obstacles
that condition the mobility; The sidewalks have
adequate widths and are lowered in pedestrian
crossings; Project "Horta Acessível da Alta de Lisboa"
- The gardens are ready to be run by people with
disabilities.
Good mix of different uses - include Sports,
Education, Social and Cultural equipment and other
Collective Equipment - Supply, Prevention and
Security, Religious, Administration and Institutions
and Services.

Explanation
The links with the subway system should
be improved; Create another metro station,
in the center of Alta de Lisboa; More buses
to decrease waiting time; Promote carpooling/sharing of vehicles; Promote
electric or biogas powered buses; Install
more equipment for charging electric
vehicles.
Extend the sidewalks and install more
cycle paths; Install "Gira" (the shared
bicycle service in Lisbon); Promote reward
schemes for those who go by bike to work.
Design should guarantee more appealing
streets and public spaces, especially inside
the blocks (open spaces, art and nature
elements, good lighting, shade and shelter,
etc).

A

Ensure an increased organization of public
spaces within logic of access to all.

-

-

A

Good housing offer, a mix of properties for low
income and high income residents, zones defined as
social projects; Good offer of public and private
education structures, and sport and leisure facilities.

A+

A

Assure space and structures that support the
assistance to social needs people; Involvement of the
different stakeholders in the planning and design
processes.

A+

Ensure that affordable housing remains
affordable over time; Provide access to
information about health issues, nutrition,
exercise, etc.; Offer free medical check-ups
locally (e.g., one every 3 months).
Promote frequent social gatherings for the
whole community; Promote social inclusion
and cohesion; The upgrade of community
and public spaces could improve the social
vitality.
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Category

Area

wi

N.º

Criteria

Class

Explanation

Class
Improved

Explanation

2%

31

Friendly Amenities
(C31)

A

20 sport grounds, 21 schools, day-care centers,
leisure facilities, homes for the elderly, cultural
centers, youth centers, police stations, fire stations,
among other facilities.

A+

Promote more friendly amenities at the
neighbourhood scale; Promote more
natural amenities.

2%

32

Cultural Heritage,
Identity and
Education (C32)

C

Promotes the maintenance of cultural heritage.

A

33

Contribution to the
low-costs in the
lifecycle. Value and
Fiscal Policy (C33)

C

Creates local employment.

A

A

500,000 m of tertiary ventures (including shopping
centers, offices, hotels and other commerce); A mix of
properties for low and high income residents.

A+

Promote businesses that enhance the local
economy; Promote green economy; Install
a coffee shop/kiosk in Parque Oeste.

D

Lack of green and sustainable buildings.

C

Increase the offer of green buildings and
infrastructures.

A

Provide available free Wi-Fi in the area;
Classes to teach seniors how to use digital
technology; Develop an app that could
simulate and predict the traffic flow; Allow
members of the community get to decide
what kind of amenities they want in the
community, by voting on an app or on the
website.

Amenities

5%

Sustainable
Economy

Connectivity

2%

34

2%

35

2%

36

Local eco dynamic
and economic
attractiveness.
Affordability (C34)
Sustainable or Green
buildings and
Infrastructure (C35)

Digital Network (IT
economy) (C36)

2

D

Promotes citizens' participation through the digital
participation platform of CML.

Promote local identity through cultural
programs, festivals and other social events;
Promote education.
Choose efficient and low-cost equipment;
Create small, locally owned businesses;
Create employment initiatives (and training
of the local population); Prioritize the
employability of local people.
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Table 13 – Alta de Lisboa Sustainability Assessment by LiderA - Sustainable Use.

Sustainable Use

Category

Area

wi

N.º

Criteria

Class

Class
Improved

Explanation

3%

37

Sustainable
Information
Management (C37)

E

No relevant environmental information was made
available.

A

3%

38

Maintenance and
EMS (C38)

C

Certified by LiderA; Monitoring of the environmental
performance.

A

2%

39

Governance and
Monitoring (C39)

C

Promotes citizens' participation through the digital
participation platform of CML and public sessions.

A

2%

40

Marketing and
Innovation (C40)

D

Marketing and implementation of solutions that
improve the environmental performance; Really
innovative solutions have not been implemented.

A

Sustainable
management

Marketing and
Innovation

Explanation
Provide all the information and training
necessary
to
deal
with
specific
infrastructure systems (water, electricity,
gas and telecommunications); Encourage
residents to commit to environmentally
sound practices - provide training courses,
offer diverse information regarding the
buildings and built environment; Educate
city staff, developers and the community
about
sustainability
and
infuse
environmental awareness.
More
frequent
monitoring
of
the
environmental performance; Certification of
buildings.
Data collection, monitoring and sharing,
promotion of community participation and
governance in future decisions; Holding
workshops for groups of residents and
organizations define a shared vision and
goals; Suggestion box(s).
Promotion of innovation and marketing;
Promotion of innovative measures and
solutions.

Table 14 - Class achieved in Alta de Lisboa and potential class of improvement.

Class

%

Class Improved

%

B

15

A (factor 2)

26

TOTAL
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Table 15 – Belas Clube de Campo Sustainability Assessment by LiderA - Site Integration.

Category

Area

wi

N.º

Criteria

Class

1%

1

Territorial Contextual
Valorization (C1)

B

2%

2

Land Use (C2)

A+

Soil

Site Integration

2%

3

Ecological
Valorization (C3)

A

Natural
Ecosystems
1%

4

Habitats Network and
Services (C4)

A++

2%

5

Landscape (C5)

A+

2%

6

Built Heritage
Valorization (C6)

C

Landscape
and Heritage

Explanation
Low residential density, taking into consideration local
topography. Was created with the aim to protect and
preserve a green-field area.
Preservation
of
REN
(National
Ecological
Reservations) and RAN zones (National Agricultural
Reservations); 80% of the area is permeable;
Maintenance of lawns through integrated practices:
aeration, topdressings, etc., reducing the application
of chemicals; Frequent analysis of soils.
Protection of existing natural habitats and the diversity
of native flora; Wide variety and diversity of natural
species; Golf course fauna and flora survey.
About 85 % of the total area consists of permeable
green areas; The main green corridors are developed
along the pathways defined by the golf course, where
artificial nests for birds can be found; The vegetation
spreads through built environments, public parks and
gardens, balconies of houses and boundary walls of
the lots.
Integrates built environments with the local
topography and surrounding landscape; Buildings
have a average height of two floors in houses and
four floors in apartment buildings; An aesthetic
committee controls the type and quality of proposed
urban environments and buildings.
The development preserves the main natural and
environmental characteristics of the region; The
boundary walls of the lots, containment walls and
roads use mainly limestone, which is a construction
material representative of the region.

Class
Improved

Explanation

-

-

-

-

A+

Use of more local species; Promote the
participation of community members in
environmental conservation and restoration
activities; Use sheep and goats to do the
mowing of the green areas.

A++

Incorporate more natural elements in the
buildings (e.g., green facades and green
roofs).

A++

Incorporate more natural elements in the
buildings (e.g., green facades and green
roofs).

-

-
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Table 16 - Belas Clube de Campo Sustainability Assessment by LiderA – Resources.
Category

Area

wi

N.º

Criteria

Class

Explanation

Class
Improved

5%

7

Energy Passive
Management (C7)

A+

Took into account the organization and distribution of
lots, and the deployment and solar orientation of the
buildings.

A++

5%

8

Energy Systems (C8)

A

Installation of low consumption lamps, motion
sensors, and alerting the staff for energy saving; Use
of renewable energies; Energy certification program.

A+

5%

9

Carbon Management
(C9)

A+

4%

10

Water Supply
Systems (C10)

A+

2%

11

Local Water
Management (C11)

A+

4%

12

Built Structure
Durability (C12)

A

4%

13

Material Responsible
Sources (C13)

A+

1%

14

Food Production and
Access (C14)

E

Resources

Energy

Water

Materials

Local Food
Production

Passive design, use of renewable energies
(geothermal, wind, solar), implementation of energy
efficiency measures, and efficient transport solutions
(electric buggies, equipment to charge electric
vehicles).
Existence of water supply and sewer systems;
Meteorological station installation; Training course for
irrigation; Irrigation optimization study; Correct
management of holes and lakes; Water quality
control; Devices that reduce the amount of water
used.
The rain water is storage in four lakes which are
responsible for the irrigation of the green spaces and
the golf course; Five water holes are used when the
amount of water is insufficient.
Designed and built with high quality finishes and
materials.
Over 75% of the materials used are extracted and
produced less than 100 km away from the site and
more than 50% are low impact materials.
Has a mini-market that sells fresh, healthy, high
quality food.

Explanation
Better choice of the materials that respect
bioclimatic principles; Better bioclimatic
design.
Increase the use of renewable energies;
Install low energy lighting and energy
efficient appliances in all buildings; Install
meters to keep track of electricity use.

A++

Use part of the area only for photovoltaic
panels and/or wind turbines and use the
energy generated to supply the build area.

-

-

A++

Close the water cycle, through the reuse of
wastewater.

-

-

A++

A

Promote the use of low impact,
reused/reusable and recycled/recyclable
materials.
Construct a community garden, and a
small educational farm with chickens to
produce eggs.
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Table 17 - Belas Clube de Campo Sustainability Assessment by LiderA - Environmental Loads.
Category

Area

Environmental Loads

Wastewater

Waste

Other
Environmental
Loads

wi

2%

N.º

15

Criteria

Wastewater
Management (C15)

Class

E

Explanation

The wastewater management is a responsibility of
Lisbon municipality.
Full set of “eco-points” to collect waste for recycling
(glass, paper, packaging); Sites for the deposition of
batteries and lightbulbs, door to door collection of
used cooking oil, and specific sites for the disposal of
selective waste, household scraps, electronic
equipment, paints and pesticides and other
hazardous waste are available to residents; Ventilated
kitchen dustbins.
Silent equipment in indoor and outdoor spaces with
running sound levels inferior to 50 dB, electric
buggies, baffles which reduce the propagation of
sound, such as vegetation and suitable inner or outer
insulation of buildings; Time period set for carrying out
of construction and refurbishment works.

Class
Improved

Explanation

A++

Develop a local wastewater treatment
system in the area and promote the
collection, separation and treatment of the
wastewater and later reuse for irrigation of
the green spaces and pavement washing,
for example.

A+

A composting system for all the organic
waste of the green areas and food waste,
whose product could be used as a fertilizer;
Biogas production; Use of bioenergy and
incineration of local waste producing both
locally generated heat and co-generated
electricity.

-

-

3%

16

Waste Management
(C16)

A

2%

17

Noise Management
and Other Nuisances
(C17)

A+

2%

18

Atmospheric
Emissions
Management (C18)

A

Green-field area.

A

1%

19

Other loads (C19)

A

Green-field area.

A+

Install air quality control devices; Promote
natural ventilation in indoor and outdoor
spaces.
Low solar absorbance materials; Natural
light for indoor spaces; Green facades and
roofs; Natural ventilation; Be careful/aware
of the artificial light at night that may cause
harm to the wildlife.
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Table 18 - Belas Clube de Campo Sustainability Assessment by LiderA – Service and Resilience.

Service and Resilience

Category

Area

wi

N.º

Criteria

Class

5%

20

Quality of Service and
Sustainability
Integration (C20)

A+

2%

21

Safety and Risk
Control (C21)

A+

2%

22

Climatic Adaptation
(C22)

A+

Service
Quality and
Sustainability

Structural
Adaptation
1%

23

Resilience and
Happiness (C23)

A

Explanation
Excellent sustainability vision and objectives, as well
as a good quality of the planning and development
process, promoting the structural adaptability of urban
spaces.
All security systems connected to the central
monitoring services, have a response time of 5
minutes, on average; Has a surveillance team 24
hours a day; Public parks and private gardens with
conditioned access.
Identification of possible risks (earthquakes, fires) and
introduction of solutions to deal with extreme weather
events; Fire alarm systems in garages and common
areas of the buildings, which are connected to central
monitoring services; Fire surveillance tower.
Promotes the structural adaptability of urban spaces;
Create conditions where the members of the
community can engage with each other with the
existence of the golf course and Health-Club.

Class
Improved

Explanation

A++

Promote the involvement of the different
stakeholders.

A+

Promote the relationship and acquaintance
between neighbours.

A+

Educate the community about how to
behave in face of extreme weather events.

A+

Promote community encounters/reunions,
social events and celebrations; Educate
and promote physical and mental health;
The upgrade of community and public
spaces could generate the improvement of
resilience and happiness.
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Table 19 - Belas Clube de Campo Sustainability Assessment by LiderA - Socio-Economic Dynamics.
Category

Area

wi

N.º

Criteria

Class

Explanation

Class
Improved

Explanation

2%

24

Efficient Transport
Solutions (C24)

A

A vast road network can take people from Belas
Clube de Campo to the center of Lisbon in less than
20 minutes; A shuttle service to Centro Comercial
Colombo.

A

Promote car-pooling/sharing of vehicles;
Electric or biogas powered shuttle.

3%

25

Active Mobility (C25)

A

Plenty of cycling and foot paths.

-

-

2%

26

Safe and Appealing
Common Spaces
(C26)

A+

-

-

2%

27

Space layout for all
(C27)

A

A

Assure an increased organization of public
spaces within logic of access to all.

2%

28

Flexibility (C28)

A++

-

-

2%

29

Welfare and
Affordable (C29)

A

A+

Create more affordable housing; Create a
mixed-income neighbourhood.

30

Social Responsibility
(and Social Vitality)
(C30)

A+

Promote frequent social gatherings for the
whole community; Promote social inclusion
and cohesion; The upgrade of community
and public spaces could improve the social
vitality.

A++

Will improve when the school, the
equestrian center and the health centre are
build.

-

-

Accessibility

Socio-Economic Dynamics

Space for all

Social Vitality

2%

A

2%

31

Friendly Amenities
(C31)

A+

2%

32

Cultural Heritage,
Identity and
Education (C32)

A

Amenities

Well-lit spaces, an open field of vision in paths and
pedestrian access to buildings, buildings with main
access inserted in the street front and public parks
and private gardens with conditioned access; Bollards
and speed bumps.
The public spaces don´t present obvious obstacles
that condition the mobility; The sidewalks have
adequate widths and are lowered in pedestrian
crossings.
A Club-House, an 18-hole golf course, a Health Club,
a Leisure Club, a playground, a tourist complex (hotel
and apartments), Offices.
Multi-storey apartment buildings and single-family
houses; Restricted to the middle and upper classes;
Offers sport and leisure facilities.
Promotes social responsibility and social vitality
(creation of social, cultural and sport events).
Human amenities: a pharmacy, a medical evaluation
office, a grocery store, a catering and coffee service,
ATM machines, a learning support centre, a sports
centre, a swimming pool, a gym, a hair salon,
amongst others; Natural amenities: lakes, large areas
of lawns, parks and gardens.
The golf course, the playground, the terraces, as well
as the periodic creation of social, cultural and sporting
events promote interaction between residents and the
surrounding community.
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Category

Area

wi

5%

Sustainable
Economy

Connectivity

N.º

Criteria

33

Contribution to the
low-costs in the
lifecycle. Value and
Fiscal Policy (C33)

2%

34

2%

35

2%

36

Local eco dynamic
and economic
attractiveness.
Affordability (C34)
Sustainable or Green
buildings and
Infrastructure (C35)

Digital Network (IT
economy) (C36)

Class
Improved

Explanation

B

Selection of staff taking into account their place of
residence (70% of their workers reside in a 7 km
distance).

A

Create small, locally owned enterprises
that
serve
neighborhood
residents,
generate jobs, support the neighborhood
economy, and keep money in the
community.

B

All residents are free to build their dream home, within
strict rules of land occupation as well as great
architectural and landscape quality.

A

Offer a variety of housing price points;
Promote green economy.

A+

Has sustainable buildings and infrastructures.

A+

Increase the offer of sustainable and green
buildings.

A

Provide available free Wi-Fi in the area;
Classes to teach seniors how to use digital
technology; Develop an app in which
people would have information about the
species existent on site; Allow members of
the community to decide what kind of
amenities they want in the community, for
example, by voting on an app or on the
website.

Class

Explanation

C

Automation systems in the houses, controlled by cell
phone/tablet.
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Table 20 - Belas Clube de Campo Sustainability Assessment by LiderA - Sustainable Use.

Sustainable Use

Category

Area

Sustainable
Management

wi

Criteria

Class

3%

37

Sustainable
Information
Management (C37)

A+

3%

38

Maintenance and EMS
(C38)

A++

2%

Marketing and
Innovation

N.º

2%

39

40

Governance and
Monitoring (39)

Marketing and
Innovation (C40)

Explanation
Provides all the information and training necessary to
deal with specific infrastructure systems; Encourages
residents to commit to environmentally sound
practices - training courses provided to residents; A
specific website which presents and discusses the
importance of sustainability and of the strategies
adopted; A bimonthly newsletter with information
about environmental education and recreational
activities.
Promoted and sponsored an energy certification
program that has certified more than one hundred
apartments and houses; Have all the components of
its value chain certified; Has obtained certifications
ISO 9001 and ISO 14001, for integrated
management and environmental quality.

Class
Improved

Explanation

-

-

-

-

A

Monitors the level of search of sustainability.

A+

Data collection, monitoring and sharing,
promotion of community participation and
governance in future decisions; Holding
workshops for groups of residents and
organizations define a shared vision and
goals; Suggestion box(s); Participation on
the website.

A

Four elements were considered to be innovative: The
existence of a committee of aesthetics; The “door-todoor” collection of waste; The shuttle that connects
the site to the C.C.Colombo; The ISO 9001 and ISO
14001 certifications of the Golf Course and Belas
Clube de Campo.

A+

Promotion of innovation and marketing;
Promotion of more innovative measures
and solutions.

Table 21 - Class achieved in Belas Clube de Campo and potential class of improvement.

Class

%

Class Improved

%

A+ (factor 4)

33

A+ (factor 4)

53

TOTAL

97

Table 22 - Classes of weighted global values (version 3.0).

Classes of weighted global values
Maximum <

Average value

Minimum >=

Classes

100%

97.50%

95%

A+++

95%

90.0%

65.0%

A++

65.0%

40.0%

30.0%

A+

30.0%

20.0%

18.0%

A

18.0%

16.0%

14.5%

B

14.5%

13.0%

12.2%

C

12.2%

11.4%

10.7%

D

10.7%

10.0%

9.5%

E

9.5%

8.9%

8.5%

F

8.5%

8.0%

0

G
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