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Introduction 

The city, a neighborhood, a new development, a building or home are ecosystems. A system 
is a set of physical and chemical elements that interact. If the elements are biological 
organisms, the system is called ecosystem. The size does not matter; in all cases the 
definition is met. 

However, what is important is the set of restrictions imposed on the potential behavior of 
related items, as far as it allows distinguish a system from another. For example, if we 
consider a conference room as being an ecosystem, participating members have infinite 
potential behaviors that they do not use (those behaviors which are kept restricted). They 
could be eating and the hall would become a dining room; members could lay down and the 
space would become a bedroom; they could dance and sing and the room would became a 
nightclub... however, from the set of potential behaviors only are used those making them sit, 
listen and take notes. When one speaks, the rest listen. The behavior restriction aims to 
distinguish those behaviors that make us recognize that the system is a conference, a class, a 
seminar, etc. Other elements that characterize the physical space have to be added to the 
ecosystem, where we might need mechanisms such as light dimmers to darken the room, or 
if we might have another mechanism to reduce temperature. 

The case of the conference could be applied, for example, to a city or to a mobility system, 
where similar mechanisms could be recognized. The mobility system has more than 500 
restrictions included in its Highway Code. For instance, the functionality rules avoid vehicles’ 
collision at intersections and enable pedestrians to get sufficient security elements, among 
other issues. 

If one affirms that all urban developments are urban ecosystems, then how to distinguish 
which one is ecological and which one is not? What are the reasons for a new development 
to qualify itself as "organic"? Indeed, it is the system of restrictions (indicators and factors) 
used in planning a project and their characteristics that sets the base of the system and 
enables measuring whether it is ecological or not. 

 

Context 

The first set of constraints in Ecological Urbanism is determined by the context, to the point 
that sometimes the best solution is not to intervene. On other occasions the intervention is 
recommended because it can regenerate an ecosystem or part of it. In any case, the 
proposed plan must assess the impact and the changes it may cause, and if so, it must give or 
accommodate the proposal to reduce its impact to a minimum. 

The idea of a system is that it is omnicomprehensive; thus so, it is understood that "outside" 
the system there is nothing. This amplitude, which somehow could be interpreted as a 
weakness is also a strength because it requires holistic approaches (systemic) both to its 
analysis as intervention. Ecologically, addressing the transformation of a given area (system) 
requires considering the environment (larger system) from all aspects: environmental, 
economic and social development. The adopted solution must not create dysfunctions within 
the context nor to the secondary variables that go with it. 
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The context components are as broad as the actual reality: landscape, heritage, identity, 
geography, metabolism, biodiversity, etc. Within the scale of a context there is the geometry 
of each variable according to its characteristics. One could illustrate this concept using the 
image of little wooden Russian dolls, where the size of each figurine depends on the 
peculiarities of the variable it holds inside and also on the one that contains it. Pollution, for 
example, can have a local impact (sedimentary particles), but also regional (SO2, VOC, etc.) 
and global (greenhouse gas). This is, any change to the territory implies the liberation of a 
certain amount of contaminants and, as the context includes all scales, thus, they should all 
be taken into account. 

In urban interventions one can distinguish two major sets of constraints: one related to the 
efficiency of the system and another related to habitability. These two groups comprise most 
factors subsequently mentioned in this text. 

 

Efficiency of Urban Systems 

In nature, the permanence in time of complex systems as organisms and ecosystems, is 
bound by a principle of system efficiency where the organization is maintained by, or even 
becomes more complex with, a reduced consumption of resources. The clearest example we 
have in the evolution of living organisms to illustrate this, is the human species (one of the 
newcomers). Man is the most complex system known; however, it only has an installed power 
capacity equivalent to a 150 W bulb. Everything we do - work, study, move, make love, etc. - 
is done with a minimal amount of energy as compared to any artifact created by man. For 
instance, a car has an installed capacity between 700 and 1000 times higher. This principle 
also holds the ecosystems1

In urban systems the efficiency equation is expressed by the following formula: 

: "Maximizing the entropy in terms of information" is the 
expression given by academic ecologists to the principle of efficiency previously explained. 

 

 

 

 

 

The later, in time, should have descending values. Its quotient can be converted into a 
synthetic equation: 

 

                                                           
1 In a burnt forest complexity (biodiversity) is reduced by the effect of fire. The incidence of solar energy is constant. As 
time passes, the surface of the wood will be burned colonizing organisms that live in the incident solar energy. The 
complexity (H) will do so without increasing the energy that keeps the organization increasingly complex. 
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that is configured as guide function of urban sustainability2

Nevertheless, instead of reducing with time, in actual urban systems the values of the function 
guide become larger, and the equation or city, unsustainable. 

, where E is the energy 
consumption (as a summary of resource consumption), n is the number of legal persons in 
urban areas (economic activities, institutions, facilities and associations) and H is the value of 
diversity of legal persons, also called urban complexity (organized information). 

             

 

 

 

 

The increase in energy factor is significantly larger than the organization3

On the other hand, in Ecological Urbanism the guide function is minimized, making the need 
for resources become constantly smaller - or at least, it is meant to keep the resource 
consumption factor proportionately smaller than the urban organization level. This way, it is 
possible to maintain or make more complex an existent urban organization and make city 
more sustainable. 

 growth. This is 
because the current economic logic uses a strategy based on competition in the field of 
resource consumption. In this logic, a region organized as to consume more resources in its 
next growth stage takes competitive advantage. 

                              

Unlike the current trend, reducing the values of the equation increases the system’s stability4

                                                           
2 Rueda, S. (1995) Ecologia Urbana, Editorial Beta. 

. 
The uncertainties (the values making the guide function increase) and the current instability - 
climate change, resource depletion, energy dependence and materials, reduction of 
biodiversity, massive population movements due to environmental causes, etc. - come 
together with an economic logic and power that dislocate metabolic fluxes. That is, today’s 
massive use of non-renewable resources expands without limits (globalization) and energy is 
overexploited, so that many support systems, as well as the urban systems that depend on 
these, are clearly unsustainable. Urban systems that to the extent of its possibilities seek local 
self-sufficiency in term of energy, water, food and materials without overpumping support 
systems could reduce uncertainty and that way increase their anticipation and resilience 
capacity. If, moreover, these urban systems could reduce the guide function value - that is, 

3 In urban systems, to increase organization means increasing the number of legal entities and their diversity. 
4 A system’s stability is its capacity to recover a condition it has previously lost due to a disruption. 
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reduce resource consumption while maintaining or even increasing organized complexity - 
then the future change process would acquire stability and finally would be more sustainable. 

Dissociating economic growth from its essential metabolic flux is crucial in order to increase 
our ability to anticipate, as we shall see later more in detail. Indeed, from Ecological 
Urbanism’s point of view and considering the possibility of a more dematerialized economy, 
competition between territories should not be based on resource consumption. Instead, it 
must rely on a strategy based on information and knowledge.  

The information of urban systems is condensed within their organizations, that is, within legal 
persons (n) and the diversity value of legal persons (H). Thus, a competition strategy based 
on information is exponential, because it has a multiplicative component5

Following the guide function, let us see what the consequences of reducing E and increase n 
and H are. 

. Increasing H 
enhances the organization’s information factor as well as the value of urban diversity. By 
contrast, the current energy strategy based on resource consumption is additive. Organized 
information multiplies only if energy is added. 

    
Reducing E implies: 

   
 Increasing n and H implies: 

• Reduce the territory- competition strategy 
based on resource consumption, 
dematerialized economy and decoupling 
economic growth from consumption. 

• Develop an economic strategy based on 
information and knowledge, one of the 
two main challenges for this century 6 

• Reduce resource consumption • Increase diversity and mixity of urban uses 
and functions. This is a key feature to 
resilience and economic stability; stability 
depends on the complexity degree of 
urban networks, relationships and on urban 
system diversity 

• Increase the ability to anticipate and 
reduce uncertainties deriving from scarce 
resources or fossil fuel dependence and 
their increasing prices  

• To increase social stability, diversify job 
opportunities for citizens of different 
educational levels and age 

• Reduce greenhouse emissions • Increase self-containment7 and self-
sufficiency 8  

• Rely on local resources • Increase economic capital by focusing on 
social capital 

• Become energy self-sufficient and focus on 
local renewable resources 

• Increase the number of dense knowledge 
and ICT activities 

• Become carbon neutral  • Enhance plus-value production activities 
• Change the mobility model • Increase networks and create 

complementary relationships, as well as 
activities clusters 

• Reduce emissions • Increase creativity, research and 
innovation 

• Reduce the proportion of urban built 
surfaces exposed to unacceptable noise 

• Make City, understanding that City means 
public space, gathering and dialogue 

                                                           
5 The strategy for increasing the urban ecosystems’ complexity is additional, that is to say, when adding an equal 
amount of information to two different systems, the one system with greater initial complexity will most benefit from 
this strategy. 
6 New scenarios derived from information and knowledge age context plus the need to reduce the current uncertainties 
associated with unsustainable processes are considered some of the main challenges to be faced. 
7 Self-containment employment rate: Coefficient between working residents and working population of the municipality. 
8 Self-sufficiency employment rate: Coefficient between the number of employed residents and jobs generated in the 
municipality. 



11 
 

levels (for noise is a sign of energy 
dissipation) 

between legal entities 

• Promote rehabilitation instead of urban 
renewal and new developments 

• Create new centrality poles and develop 
the existing ones 

• Make more efficient the processes of 
construction and building use 

• Increase the proximity among services and 
functions and promote access to them 
using alternative transportation means 

• Reduce the proportion of urban 
waterproof soils such as sealed pavements 

• Enable accessibility to public space for all 
citizens  

• Make more efficient both private and 
public services  

• Enhance both daytime and nighttime 
urban life possibilities 

• Make participate citizens in resource 
consumption reduction attempts from a 
project’s initial phase on. That is, for new 
constructions as well as for urban renewals 
(where appropriate). Consult people 
about their resources use (this is 
mandatory) and resource control. Follow-
up their understanding of new or 
upgraded operating systems 
implemented. 

• Increase public safety 
• Increase the number of civic associations  
• Create social help networks that 

accompany the growth of civil society 

 

The crucial condition in the development of urban ecology is to increase the urban 
system’s efficiency; a sufficient condition is achieved by developing scenarios of 
"maximum” livability for its inhabitants and its organizations. 

 

Urban Habitability  
 

Urban habitability (the second main restrictor) is a construct that implies optimizing 
the conditions of urban life for people and other living organisms, and at the same 
time enable the interaction between them and their environment. Comfort and 
interaction are two inseparable aspects in urban ecology. The first refers to the site 
characteristics (public space, age, residence, facilities, etc.); the second refers to the 
social condition of humans and most living organisms found in a particular site or 
urban system, that is, to its social cohesion and environmental diversity. 

 

Habitability and Public Space 

The two main elements that make city are the nature of its public space and the 
capacity of complementary legal persons (H) to meet in a limited territory. In the 
Mediterranean city model, public space is the main venue and meeting place. It is 
the symbolic notion of “place”, one in which city, democracy and politics meet. It is 
public space that sets the limits of the concept of “city”. When urban space does not 
enable such an interaction, one could consider it as a development, but hardly as a 
City9

Thus, make city and not urbanization is a basic premise of ecological urban planning. 

. 

                                                           
9 Ramoneda, H. (2003). A favor del espacio público. El País. 
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Public space is "the house of all" because it gives the citizen a ticket to nature. In a 
city, one must use the set of potential functions of public space without restriction for 
such activities as game, party, economic exchange, subsistence, sport, etc.. On the 
contrary, where urban space is used mainly for motorized mobility (which is only a 
function of public space amongst others, but not the main one) the urban dweller 
ceases to be “citizen” and becomes a mere "pedestrian" (transportation means). 

In this context the related constraints discussed below are aimed at achieving 
"maximum livability” in public space, given that public space must have its own 
potential, uses and functions. This is only possible when the adequate conditions for 
comfort, accessibility, security, etc., are met10

 

.  

Habitability, facilities and basic services 

Facilities provide some basic urban services. Their characteristics (size, functions, 
etc.) are related to the peculiarities of the urban fabric and to the population it 
serves. For each urban development, the existence of adequate equipments and 
their accessibility by foot will be crucial in order to determine the level of urban 
habitability in this area. As the habitability of housing is related to the existence of 
basic services (hygiene, eating, etc.) new developments must have the right facilities 
and basic services to fulfill its citizens’ necessities and attain a certain level of urban 
habitability11

 

. 

Habitability and construction 

Residential construction is the sector where the concept of livability has mostly been 
used and developed. In that field, habitability has traditionally been associated with 
home comfort and safety. Tools such as the Technical Building Code and the Decree 
of Occupancy have been important to achieve a better energy and physical 
accessibility in buildings. However, the ecological planning goes one step further in 
terms of energy efficiency and social cohesion. Doing so, dwelling and any building 
facility should be provided in compliance with the principle of comfort and urban 
efficiency (E/H) obtained with minimum consumption of renewable resources; 
orientation, building width, crossed-ventilation, collection type and use of waste 
water, solar gains, etc., are issues that relate to the building design principle of 
efficiency. 

Ecological urbanism regards social cohesion as the first step to achieve social and 
functional mixity. 

 
 
 

                                                           
10 Rueda, S., Echave, C. (2007) Plan de Movilidad y Espacio Público de Vitoria-Gasteiz. 
11 Cuchí, A., Rueda, S. (2008) Libro Verde de Medio Ambiente Urbano (The Green Book of Urban Environment). Ed. 
Ministerio de Medio Ambiente, Medio Rural y Marino. 
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Habitability and social cohesion 

Coexistence as an expression of social habitability is closely related to the 
confluence, in relatively small spaces, of people of different conditions. The mixity of 
incomes, ages, ethnic groups or cultures in the "same" urban space, usually provide 
adequate conditions for living together. Social diversity enhances stability and 
complexity of the network of relationships. On the contrary, the current trend of 
producing city means social segregation of the territory. 

 

Habitability and biodiversity 

Parks, gardens, urban gardens, etc., are part of the green areas that form the main 
body of urban biodiversity. Some of their functions are to provide citizens with an 
acceptable level of urban habitability and also to create the urban quality conditions 
(habitability) that would enhance biodiversity and make life thrive. 

 

A More Sustainable City Model 
 

After the comparative analysis of various urban systems, the urban model that best fits the 
principle of urban efficiency and habitability has the following general characteristics: 
morphologically compact, complex in its organization, metabolically efficient and socially 
cohesive12

A more sustainable urban model uses a systemic approach to the relationship between city 
and its environment. It is divided into eight areas which, in turn, are inserted into the four 
basic objectives of sustainable urban development: Compactness, Complexity, Efficiency 
and Stability. 

. Ecological Urbanism adopts this model both for the transformation of existing 
fabrics as for new urban development design. 

 

                                                           
12 Rueda, S (2002). Barcelona, ciutat mediterrània, compacta i complexa. Una visió de futur més sostenible. (Barcelona, 
a complex and compact Mediterranean city. A more sustainable vision for the future.), Ed. Ayuntamiento de Barcelona. 
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Compactness is the hub that serves the physical reality of the territory and, therefore, the 
formal solutions adopted, the building density, the spatial distribution of functions, the 
percentage of road area or of green space. It determines the proximity between uses and 
urban functions. This concept must be combined to the model of mobility, of public space 
and the territory occupation models related. 

Since public space is the structural element of a sustainable city model, it is the space of 
coexistence and shape, together with the network of facilities, green areas and 
accommodation, the main axes of social life and relationship. The quality of space is not only 
an indicator related to the concept of compactness, but at the same time is an indicator of 
stability. 

 

Complexity of urban organization is the degree of mixty of uses and functions implemented 
in a given territory. Urban complexity is a reflection of the interactions established in the city 
between organized bodies, also called legal persons (economic activities, associations, 
facilities and institutions). 

Complexity implies an equilibrate mixture of order and chaos in urban systems can be partly 
analyzed using the concept of diversity. Living organisms and especially man and its 
organizations are carriers of information and treasure that dynamically over time indicate the 
degree of accumulation of information and the ability to significantly influence and control 
future. 

From the definition of urban conditions, urban strategies that would increase the diversity 
index are those that seek balance between urban uses and functions from the beginning of 

Efficient 
land use 

Social 

cohesion 

Urban 
biodiversity 

Maximum self-
sufficiency of 

metabolic fluxes 

Diversity of uses 
and urban 
functions 
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mobilty 
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public space 

SUSTAINABLE 
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buildings 
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planning the city. This implies, inter alia, enable proximity as a closer relationship between 
people, services and jobs that would reduce energy consumption. Indicators such as self-
containment (employed population working in the same town) and self-sufficiency 
(employment in the municipality occupied by residents) can determine the degree of 
proximity between home and work. 

Measured at successive points in time, complexity (diversity) indicators illustrate an urban 
fabric’s maturity and wealth based on its economic, social and biological capital. 

 

Efficiency is related to the urban metabolism, thus to the flows of materials, water and energy 
which are the backbone of any urban system. The later keep its structure and prevent the 
system from being contaminated. The natural resource management should thus achieve 
maximum efficiency with minimal disturbance of ecosystems. 

In the field of energy, it should plan a minimum level of renewable energy generation and a 
certain degree of energy self-sufficiency that combines generation, conservation and 
efficiency measures. 

It is essential to connect urban development to the water cycle especially at a local scale 
(rainwater collection, reuse of water used, etc.). Integrated management considers both the 
availability of local resources and available supply, seeking maximum self-sufficiency through 
a program of water saving and efficiency measures. 

A waste management model designed with sustainability criteria should aim at reducing the 
exploitation of resources (extraction of material and energy) and at the same time should 
help reducing the impact of pollution pressure. The objective is to acquire maximum local 
control of resources and waste management. 

 

Social cohesion benefits to people’s social relations within an urban system. 

The social mixture (of cultures, ages, incomes, and professions) has a stabilizing effect on the 
urban system since it represents a balance between the different actors of a city. Diversity 
analysis shows who occupies an urban space and how, and the chances of interaction or 
relationship between them. It also helps obtaining other information components of the city. 
In contrast, the social segregation that occurs in certain city areas generates problems such 
as insecurity, instability and marginalization. In these areas there is often homogeneity of 
income, among other aspects, which negatively affects the idea of diversity and social 
cohesion. 

Successful planning allows public space to be used by people of different status and should 
facilitate interaction between them. This tends to a general reduction of social conflict; as an 
indicator, it also helps determine the stability and maturity of a system. 

The key towards social inclusion and social mixture is to minimize the exclusion of any social 
group by ensuring that the basic needs of housing, employment, education, culture, etc, are 
fulfilled. Action must include physical proximity between facilities and housing, mixture of 
different types of housing for different social groups, integration of slums to strategic urban 
locations and attraction poles, prioritization of pedestrian connections and accessibility to all 
urban space categories for people with reduced mobility.  
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A New Three-Level Urbanism 
 
The current planning method expresses formal specifications in two dimensional planning 
and considers practically only the project at street level. The project is thus limited by an 
instrument and shows a very limited view of the project. The variables mentioned previously 
have no place and therefore are not considered in the urban analysis and calculus. This can 
be partly explained by the fact that what is to be found beneath street surface does not show 
in the conceptual plans and schemes; they are elements added at the end, as a mere 
consequence of what was planned at higher levels. 
 
Ecological Urbanism13

 

 projects at three levels with the same detail and scale. Drawing a 
street-level plan and subsequent higher and lower levels allows illustrating a set of variables 
that can help facing current challenges. New three-level urbanism suggests planning scale 
tools (not to at architectural or territorial scale) should be horizontal and also vertical 
projections to create the urban housing models according to the issues described in this text. 

Therefore, one can describe Ecological Urbanism’s main conceptual tool as one of upper-
level urbanism, street-level urbanism and underground-level urbanism. As did the traditional 
urban planning, the development of these layers implies a set of complex legal, financial and 
organizational considerations, but this time, addressing new challenges. 
 
Ecological Urbanism for new developments focuses on resolving the relationship between 
many variables related to contemporary challenges that currently are only being partially 
resolved. 
 
 
The critical issues to be resolved by Ecological Urbanism are the following: 
a) Biodiversity, natural and geographical values preservation 
        Upper-level, or the third dimension of urban intervention considered by Ecological 
Urbanism, is the main biodiversity layer to be developed. Situated above street-level, its aim, 
among others, is to restore the biological capacity that urbanization may have diminished 
with time. 
Such definition of biodiversity using a two-level (upper-level and street-level surface) urban 
green space model is different from the current conception of urban biodiversity. Indeed, 
natural elements found inside these two biodiversity layers connect to other types of urban 
networks by means of large trees and vines. The spaces contained inside these two levels 
should be designed as to help birds, insects and fauna reproduce and interconnect to create 
interesting urban soundscapes. Moreover, the upper-level of urban organization as seen by 
Ecological Urbanism should include adequate space for domestic devices such as self-
composting systems, wastewater and organic matter recycling systems, for instance. Upper-
level surfaces must comprise green roofs fitted to capture and transform the energy derived 
from thermal inertia.  

 First-level, or the underground layer of ecological urban design, includes structural soil 
areas that capture rain water to guarantee adequate habitability for trees and vegetation. 
Such structural soils must be combined to permeable pavements that filter water at street 
surface and ensure that sufficient liquid amounts can reach the soil underneath. 

 To design with Ecological Urbanism criteria means that on top of all construction plans, 
there should also be included a series of special plans that focus on defining urban public 
space categories, soil types, infrastructure, public and private energy systems and green 
space typologies, among other aspects.     

                                                           
13 Rueda, S. Un nuevo urbanismo para una ciudad más sostenible (A new urbanism for a sustainable city). Seville 
School of Architecture Conference (March 2006). 
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 Ecological Urbanism is a tool that seeks to adapt urban design to a site's natural 
conditions in order to maximize what nature has to offer. It supports designs that take into 
account local weather, sun, rain, underground and surface waters, or the condition of a rocky 
substrate. Every new urban development should respect the territory’s geographical 
peculiarities and preserve the existing natural values as well as the territory’s carrying 
capacity. 

 
b) Urban metabolism 
New urban developments must integrate existing metabolic fluxes to minimize their energy 
consumption and their impact on environment. Design strategies in this sense should lead 
the construction of new buildings, and public space should be environment-friendly. 

 Managing water demand is fundamental. Some solutions can be found in the way rain 
water is captured and stored, as well as underground or upper-ground water. The issue 
should be resolved using a combination of technology on one side, but also water recycling 
and water saving knowledge. Doing so, a high water self-sufficiency level could be reached. 

 Energy demand management and clean energy capture are key issues. Sunlight, wind 
power, geothermic power, etc, and their storage (by means of underground seasonal 
deposits, for example), as well as the passive system devices installed for energy saving and 
efficiency are to be considered as part of the solution; water tanks on upper decks, green 
terrace roofs and facades and bioclimatic architecture designs can contribute to reach water 
self-sufficiency.    

 Material self-sufficiency and recycling must focus on local materials use and consider 
waste management hierarchy (namely 3-R’s:  reduce, reuse, recycle) during the entire life 
cycle. For instance, this should not only be done in the urban settlement process, but also 
during the following usage of the new development and finally, in its deconstruction process.  
 
 
c) Service and urban logistics management 

 Water, gas, electricity and communications are mainly located inside underground 
service passageways.   

 Urban merchandise distribution is managed within logistic platforms so as to gain 
surface public space and to reduce current frictions between delivery and civil activities. 

 To be profitable, logistic platforms must be dimensioned in function of their expected 
operations critical mass, which is closely related to the density of activities to be served. For 
example, in Barcelona’s Eixample district, a 400 x 400 m area, or nine blocks, would be more 
than sufficient to contain a logistic platform. The interest of such an underground 
infrastructure is mainly the great amount of surface space it sets free for the benefit of civil 
usage. Furthermore, its passageways can coexist with underground parking areas, that way 
enabling quiet nighttime delivery (using silent machinery and vehicles) without disturbing 
residential or public space activities during daytime.   

 Considering current available technologies and especially future ones, logistic 
platforms systems could be managed by mobile robots to perform various delivery 
operations. 
 
d) Mobility and functionality 

 Establish separate networks to optimize each transportation means; give special 
priority to massive public transport at both surface and underground levels.  

  Consider an approximately 400 by 400 meters new “urban cell” made of various street 
blocks, namely, a “superblock”. Once multiplied at urban scale, this new unit enables a 
reduction of private car infrastructures to the minimum necessary without compromising the 
urban organization’s functionality. 
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  Reduce street parking lots to the minimum necessary.  
 
e) Public space 

  Multiply surface public space usage types and functions so as to make the entire city 
space suitable for civic activities. By freeing surface space areas currently serving motorized 
vehicle transit[14

  Consider two new dimensions for public space, namely, underground and above-
street level (facades, roofs, building interiors, etc.).   

], people could go from being merely “pedestrians” to becoming “civilians”. 
Indeed, superblock urban structure model can result in public space gains of at least 75% of 
a city’s total area. 

 Incorporate as many environment variables as possible in the public space design 
process: thermal comfort, light and shade, wind and natural ventilation, landscape and 
soundscape.  
Public space is the receptor of urban activities, since it is where a city’s characteristics and 
identity are mainly defined. It is also where the interaction between particular urban elements 
results in unique landscapes and soundscapes. Furthermore, it is the setting for interaction, 
relationship, exchange, for urban uses and functions.  
In natural systems, the interaction between certain components is what determines and 
controls environment variables. Thus, light, temperature, relative humidity, pathways and 
roads, are examples of elements that must be previously considered in a project from its 
beginning to its end. In a city, a similar control can take place within buildings, where 
architect’s design is performed with the aim of controlling comfort variables. Nevertheless, 
most of the time this is not how public space is designed; Ecological Urbanism does aim at 
controlling environment variables such as thermal comfort, noise, pollution, security, 
accessibility, etc., and suggests doing so right from the project planning phase15

 
.   

f) Urban complexity and society of knowledge 
 Ecological Urbanism is inspired by the Mediterranean city model, which is compact, 

complex, efficient, and enables social cohesion. Such model is possible thanks to the 
diversity and proximity between urban usages and functions that enhance urban organization 
complexity and interest. 

 Ecological Urbanism suggests locating urban activities in three different layers: it favors 
the location of the most attractive activities at street-level and, on the contrary, avoids 
functions that may generate a “no man’s land” at surface level. 

  A proper blend of activities and residential functions in an area make more dynamic 
and complex an urban organization. Reaching shorter distance patterns between workplace 
and dwelling may also increase the level of self-sufficiency and the employment self-
contention level in a neighborhood.   

 The contemporary society of information and knowledge mainly develops itself 
through urban complexity, i.e., through the interaction of a certain number of legal persons 
to create knowledge diversity and density of networks. On the other hand, today’s 
information technologies and communications extend the possibilities for knowledge and 
exchange between existing networks. 

                                                           
 

 
14 A different distribution of public space usages (that should maintain the necessary urban functionality in any case), 
should allow less than 30% of public area to car transit and 70% for civilian use, in such way as to optimize the set of 
urban sustainability and quality indicators.   
15 The Agència d’Ecología Urbana de Barcelona developed a methodology for the measurement of a synthetic indicator 
closely related to the concept of public space quality. 
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 Consequently, architects and urban space designers must help integrate all that 
important information and metabolic fluxes in their project conception and development. 
Firstly, they should consider blending those compatible functions that can generate urban 
diversity and secondly, maximize information (by design, education, art, technology, etc.) 
within urban projects and their components. Finally, these same concepts should lead all 
urban pieces’ conception, as for instance, buildings, public space, urban furniture, transport, 
etc., and this, in a try to make compatible some very different issues, such as urban 
complexity, economic competitiveness and high urban life quality. 
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TOOLS 
Validation tools: Indicators and restrictors system 

Tools for Ecological Urbanism development: Block and Superblock 
Adapting indicators to the main restrictors and to the pillars of urban occupation model 

Tools for Ecological Urbanism organization: Administration and Governance   
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Validation tools:  
 
 
Indicators and restrictors system 
 
By applying the indicators and determinants of ecological urbanism, we intentionally 
seek to adjust urban planning to a more compact, complex, efficient and socially 
cohesive city model while adhering to the principles of efficiency and habitability. 

The indicators panel16

The particular characteristics of each place make it impossible to systematically 
address a solution to apply. As mentioned previously, as a first step we must 
evaluate how the new urban development planning proposal fits into the context 
before applying any ecological urbanism indicators. Also, an exhaustive list of issues 
and legislation must be available so that no substantial environmental, economic or 
social element of a reality remains left aside. The panel of 7-areas indicators that are 
outlined as follows is applicable both to condition the planning of new 
developments and analyze the degree of accommodation that have consolidated a 
particular fabric in relation to the model of a more sustainable and complex compact 
city. Then, each indicator’s applicability depends on the project phase, i.e., planning 
process, development, construction or customer use. 

 responds to a more sustainable city model and it is divided 
into eight groups or areas: 1. Land use; 2. Space; 3. Mobility; 4. Diversity of uses and 
urban functions; 5. Biodiversity; 6. Metabolism; 7. Social cohesion; 8. Habitability in 
housing and building; these are grouped into four themes that are defining the city 
model: compact (1, 2 and 3); complexity (4 and 5); efficiency (6); social cohesion (7) 
and housing and building (8). Furthermore, and as you will see below, some of the 
major restrictors (urban efficiency and habitability) acquire greater meaning when 
used in complement with the indicators. 

 

Support tools 

To facilitate development of objectives and implementation of the guidelines and 
measures of ecological Urbanism develop several types of instruments: among 
others, the calculation methodology and "automated" indicators proposed here, the 
creation of a ecological urbanism certification, simulation software development for 
planning and administrate each metabolic vectors: waste17

                                                           
16 Rueda, S., Cormenzana, B, (2008) Plan Especial de Indicadores de Sostenibilidad Ambiental de la Actividad 
Urbanística de Sevilla (Environment Sustainability Indicators Special Plan for of Seville’s Urban Activities). 

 (Information and 
modeling system for urban waste: SIMUR), water (SIMU), energy (SIMUE), air 
pollution (SIMUCA), the creation of technical methodologies for each management 
area so that planners can have the know-how to develop mobility models based on 
"superblocks", marginal water harvesting systems, etc. and publishing in Ecourbano 

17 The information system modeling and urban waste is now operational and has served, inter alia, for planning at 
different scales of urban waste management in Catalonia (PROGREMIC) or a municipality like Mataró. 
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internet portal (http://www.ecourbano.es/) those examples showing urban fabric -both 
new developments and rehabilitation- and develop training modules to train 
professionals, technicians and politicians on the conceptual framework and 
instruments of ecological urbanism. 

 
 

  

http://www.ecourbano.es/�
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SCOPE 00. 
CONTEXT 
 
The ecological planning takes into consideration the ability of urban development 
based on its site characteristics and its potential in terms of achieving habitability 
and efficiency of urban systems. 

Every action taken has either a reversible, partially reversible, or irreversible impact 
on soil and somehow involves bringing change to a natural environment. Therefore, 
the environmental profile and the elements that define an urban space context can 
affect a new ecological urban project’s objectives; they might also threaten its 
coherence and viability if not properly taken into account. Indeed, to mitigate the 
impacts of an urbanization process and to preserve the distinctive features of a place 
or territory, a number of mandatory previous conditions must be studied. 

█ Landcover 

Firstly are to be treated and encouraged those compact and multifunctional urban 
structures. Therefore, the processes promoting recycling of existing urban fabric, 
recovery and connection of unused land to urban areas, or processes that imply 
dispersal land fabric densification are examples of what should be prioritized. As for 
interventions in residential areas of urban expansion, they are acceptable when 
favoring accessibility for all and enhance urban attractiveness by designing the 
area’s urban fabric edge in a way it can receive new centrality poles. 

As for the physical and natural features of the site, prioritize compatibility between 
planned structural organization and the actual sites’ carrying capacity. Discard 
developments in areas subject to natural hazards or vulnerability. Analysis of natural 
hazards as defined in Article 9.2 of DL 1/2005 study the suitability of some soil 
properties and issues such as floods, forest fires, slope instability, erosion, salinity, 
roughness, durability, etc. 

█ Local metabolic resources 

Another important aspect in the preliminary stage of planning should regard 
habitability indicator’s relationship to the immediate physical environment, and this, 
through the consideration of all metabolic resources involved in obtaining the 
desired habitability level. For instance, water resources, energy and materials used 
for building should be based on limited available local resources and the specific 
land carrying capacity in order to minimize waste and ensure maximum reduction of 
demand. 

Therefore, to be as self-sufficient as possible and be coherent with the local 
resources available, any new urban development should generate some minimum 
percentages of metabolic fluxes. Offer, demand and any possible reductions due to 
climate change must be calculated for each intervention in terms of energy and 
water balance, potential for local production of renewable energy sources, marginal 
water sources available, water system potential and recharge capacity to reuse or 
recycle generated waste. 
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█  Mitigation and adaptation to climate change 
 
Ecological Urbanism must face climate change by mitigation and adaptation 
measures. It is important to take into account new baseline scenarios of climate 
variability as can be floods, water supply uncertainty and increased temperature, at 
medium and long-term time scales. Furthermore, we must try to anticipate the 
emergence of new demands and new requirements related to the metabolic system 
and consequently, design carbon neutral urban elements. The long-term goal 
should be to reach little or null CO2 emissions sent to the atmosphere.  

 

█ Air pollution 

The allocation of land will also consider prevention and correction of air 
contaminants release and the atmosphere’s capacity of disperse gases and other 
pollutants. 

The context’s acoustic, lighting and electromagnetic characteristics have to make 
viable the comfort of future residents and help reducing the number of people 
exposed to levels higher than those legally permitted. Also consider mapping of 
areas of acoustic capacity and sensibility, noise sources, vulnerability to light 
pollution, radio communication facilities and power transmission. 

 

█ Landscape as natural and cultural heritage 

The allocation of land uses and building must integrate and preserve landscape 
quality as well as a place’s identity features. New developments in areas of 
intervention must protect cultural heritage, scenic and ecological value, by 
preserving their identity. 

Continuity of agro forestry areas in there and integrity must be ensured, that is, 
important natural areas, urban open spaces, green corridors and other strategic 
areas of land conservation enhancing biodiversity and ecological connectivity should 
be preserved in new development projects. It should at least include all the areas 
legally protected by government conservation entities, but also should new projects 
integrate Community interest habitats, wetlands, undeveloped coastal areas, etc. 

The later will require protection, maintenance and specific landscape management 
for its multitude of cultural, symbolic, aesthetic and ecological issues. In this sense, 
all new urban development includes guidelines and recommendations defined in 
the Act 8 / 2005 of June 8: the later mentions protection and management 
Catalonian landscapes and supplies tools such as catalogs for territorial landscape 
planning and other landscape management tools. There will also be catalogs of 
protected goods of local and national interest. 
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█ Population and lifestyle 

In a pre-planning process, it is important to measure and analyze the socio-
demographic characteristics of the population (age groups, place of birth, 
educational level, etc.) as well as population’s life style and habits that will determine 
the characteristics of a particular urban plan: people’s everyday life style and 
displacement needs and means transportation must be considered. So analyze why 
and how they go to work, to shop or to school, what are their eating and shopping 
habits, measure the distance to the nearest public services and facilities, look up the 
types of housing patterns and their infrastructure, search people’s leisure habits, and 
so on. 

The life style and habits are a set of behaviors or attitudes that people develop with 
time and these have a great impact on the quality of urban life, both at individual 
and community scales. So new developments and urban recycling processes should 
help target certain lifestyle habits - such as sustainable mobility - from diagnosis of 
these habits among population and then articulation the projects’ proposals to each 
place’s reality. 
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SCOPE 01. 
LANDCOVER 
 
█ Compact occupation  

The ecological development territory occupation model proposed, namely, the 
compact occupation model, responds to such goals as the reduction of land 
consumption and maximum efficiency in the use of natural resources. Thereby, it 
aims at reducing the pressure of urban systems on territory support systems. 

An analysis of urban ecological features should be prior to any urban planning, for it 
exposes all restrictors and determinants of environment that may govern the urban 
planning scope. Doing so will help defining and organizing the new management 
model to make it more sustainable. 

█ Integration and connectivity 

Urban integration of new developments or specific urban recycling processes must 
create continuous communication flows, complex and efficient spaces with 
surrounding neighborhoods. The new area, neighborhood, city or territorial 
assemblage must interact with its immediate environment at different scales. Thus, in 
general, new developments following conurbation patterns are to be discarded. 

Preserving some essential land areas is crucial to maintain natural cycles and create 
an interconnected green matrix of high biodiversity that enhances crop and 
livestock. On the other hand, the interconnected green matrix also implies having a 
hierarchical structure and a network of open spaces classified by types and 
functions. 

█ Density and building intensity 

The main dwelling type in Catalonian reality is primarily collective housing, so new 
projects should intended to gather them in one place bringing a critical mass as to 
encourage new relationships and communication exchanges between people, 
institutions and activities. Moreover, setting a minimal population density level allows 
the efficient development of those urban functions related to sustainable mobility, 
public transport, infrastructure, metabolic fluxes or equipment and services. 

Building intensity should meet minimum buildable values derived from a ratio 
between constructed volume and total urban land. The motive for this is to promote 
patterns of proximity and pedestrian mobility. This can be done by shortening 
distances between housing, public space, facilities, educational and commercial 
activities, thus favoring displacements by foot. 

A new urban development plan should facilitate the coexistence of various 
residential programs (family homes of various sizes). Such collective building 
typologies should be thought on a long-term time scale and be able to 
accommodate specific needs although its life cycle. This may be done by designing 
flexible structures adaptable to different families and many individual life styles. 
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Flexibility and adaptability in housing design is encouraged through the provision of 
specific volumetric type ranges for each block, including a high rate of extensible 
and flexible structures. 

A building’s volumes and shapes are sensitive to environmental conditions 
(topography, height of building, type of road) and their orientation should support 
and maximize the energy efficiency criteria. 
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SCOPE 01. LANDCOVER 
Secondary scope: INTENSITY OF USE 
 
APPLICABILITY (FASE): P (Planning) C (development / construction) U (use) 

01 
 
 
Net housing density (Dhousing) 

 
█ Objective 
 Gather in one space a critical mass to encourage new relationships and 

communication exchanges between people, institutions and activities. 
 
Setting a minimal population density level allows an efficient development 
of those urban functions related to sustainable mobility, public transport, 
infrastructure, metabolic fluxes or equipment and services. 

 
█ Indicator definition 
 
 In order to get a more complex and dense urban fabric, a new 

development should be organized as to provide a dynamic life style. It 
should have the potential to attract sufficient residing population. The 
range of balanced population density is set between 220-350 people / ha., 
including a variable number of urban dwellings in terms of average 
occupation. 
 
Densities that are significantly above or below these values are not 
desirable for a sustainable approach. The first case causes congestion and 
generates high maintenance costs for public space and services; a 
dispersed fabric model causes isolation problems and leads to greater 
consumption of resources. 

 
█ Calculation parameter  
 
 Dhousing (dwelling units/ha) = [dwelling units / surface of area to be 

developed (without general systems)] 
 
█ Evaluation parameter 
 
  Minimum value:> 85 dwelling units/ha 

Indicative parameter for new developments 
 Desirable value:> 100 dwelling units/ha 
Indicative parameter for new developments and consolidated urban fabric 
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SCOPE 01. LANDCOVER  
SECONDARY SCOPE: INTENSITY OF USE 
 
APPLICABILITY (FASE): P (Planning) C (development / construction) U (use) 

02 
 
 
Absolute compactness (Cabs) 

 
█ Objective 
 Promote a compact model of territory occupation to seek efficiency in the 

use of natural resources and reduce urbanity pressure upon territory 
support systems. 
 
Create compact urban fabric to bring distances between uses, public 
spaces, facilities and other activities. Promote patterns of proximity and 
pedestrian mobility so that displacement is done mostly on foot. 
 
Tighten relationships between neighborhood residents, visitors and 
workers. Increase the probability of contact, exchange and communication 
between different actors and elements of the urban system. 
 

 
█ Indicator definition 
 
 Compactness affects the physical form of the city, its functionality and, at a 

larger scale, the territorial organization’s mobility and open space network. 
 
The absolute compactness indicates a particular building’s density/ 
intensity level as projected to the urban fabric supporting it. It relates the 
built volume to its surface of analysis, with a result equivalent to this 
building’s average height transposed to the entire area at study. 

 
█ Calculation parameter 
 
 Cabs (m)= [Built volume / 

area unit*] 
* Reference mesh of 200 x 200 m 
 
 

 
 

 
█ Evaluation parameter 
 
  Minimum value:> 5 meters 

For at least 50% of the consolidated or developable urban land  
 Desirable value:> 5 meters 
For at least 75% of the consolidated or developable urban land 

 
 

 
 

 

 

 

h (m)
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SCOPE 02. 
PUBLIC SPACE AND HABITABILITY 
 

█ Public Space Quality 

One of the main challenges of ecological planning is to make public space much 
more habitable. Today, most of public space is limited by the functions associated to 
private transportation. This reality leads to an inflexible public space planning which 
impair people’s quality of life. 

The elements that make up a model of more livable and sustainable city are not 
static. They are dynamic flows that impact on mobility, on comfort variables and 
other urban activities. Thus, an ecological planning should support a fully 
measurable methodology containing calculation of each intervention’s degree of 
livability. 

The analysis criteria for public space and of urban environments in general tend to 
be more and more sustainable as they require a systemic approach consistent with 
at both urban and human scale. 

Public space is a vital indicator of city life, a “thermometer” that indicates the intensity 
of life in a collectivity. By definition its role is to encourage interaction, tighten 
relationships, bring peace and welfare; it should serve as a habitat for people rather 
than for vehicles. 

Ecological urban planning suggests a 10 m2 minimum public space area per capita 
(parks and gardens, pedestrian streets, boulevards, plazas and sidewalks over 5m 
wide). Leisure areas’ morphological and functional characteristics must allow, to 
different degrees, the interaction between people, or between people and high-
quality urban place. 

Ecological urbanism seeks balance between functional, urban organization space 
and citizen-oriented spaces. The later should provide tranquility and contact with 
green (leisure areas). This balance gives a corrected compactness ratio indicator 
between built volume and leisure areas of public space. 

The superblock (see scope 03) as a building shape, leaves in its center an outside 
leisure area with a single-level profile, thus, a large courtyard without differentiation 
between road and sidewalk. Single-level profile and its central courtyard, thus, 
multiply the possibilities and functions of public space because it restrains vehicle 
circulation. With superblock pattern implementation it is possible to reach 
equilibrium values between functional, organizational areas (compression), leisure 
and relaxation areas. That way, contact with nature (decompression) tends to be of 
greater quality and easier to find within the city. In highly compressed consolidated 
urban fabrics (with little public space available, the introduction of superblock 
rebalances the compression-decompression relationship and significantly increases 
the quality of urban life. Cities willing to adopt a model of mobility and public space 
based on superblock should consider it as their most important urban recycling 
project to develop and this, with relatively low cost. With the introduction of 
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superblock model "we change everything without changing anything." Seventy 
percent of street area are liberated and transferred to citizen (pedestrian). This 
allows more free space for the development of the full range of urban uses and 
functions, the type that gives citizens’ back their city and urban surrounding nature. 

Nowadays, urban planning classifies and considers street public spaces as being 
either pedestrian or motorized, whereas there should be a change of categorization 
allowing a wider category range, since citizens are not only  pedestrians (which 
refers to the transportation means of walking), but they also can play, do sports, do 
business, exchange, live, meet friends and family, etc. 

When planning each block, the designer must establish a set of common structural 
elements that relates it to neighboring buildings; as we see, the configuration of 
public space between blocks is especially important, for it is a generator of 
residential environment itself. 

 

█ Public Space Habitability 

The habitability degree of public space is estimated from the evaluation of its 
aspects that are physiologically, psychologically and physically favorable to people. 

Public space must be accessible to all and not have physical barriers that segregate 
the areas of citizenship use and relationship between people. Squares, gardens, 
courtyards should be publicly accessible. 

Public space must be ergonomic. The generated walking patterns take place 
through areas where the ratio for pedestrian use is at least 75%, whereas a maximum 
of 25% is allowed to motorized vehicles. Sidewalk minimum width is 2.5 m to ensure 
comfortable wheelchair and pedestrian circulation and slope should not exceed 5%. 

Public space should be comfortable as far as air quality, acoustic comfort, light and 
heat are concerned. Also, efficient solutions are to be designed to contain wind 
charges and reduce cold in windy areas. At the surface of exclusively pedestrian 
street network, concentration levels of nitrogen dioxide (NO2) and suspension 
particles (PM10) must be lower than 40 μgr/m3. Also, maximum acceptable noise 
levels should be 65 dBA during the day and 55 dBA at night. 

Street, squares and interaction spaces are designed to ensure adequate lighting 
levels depending on their size, height and shape. Lighting devices and configuration 
must not be excessive or cause light pollution, nevertheless, they should attain 
minimum levels as to avoid generating insecurity. 

Urban livability, or habitability of public space, incorporates such thermal conditions 
as to daily provide users with a minimum number of thermal comfort hours. It implies 
designing with appropriate materials and vegetation to achieve satisfactory thermal 
conditions: accordingly, comfort levels of 50 lan to -50W/m2 should be reached in at 
least 50% of use public space hours, which in Catalonian climate range between 
8:00 and 22:00 in summer. 
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Public space must be attractive through its wide offering of proximity activities and 
dense knowledge at a local scale, which foster community life in the neighborhood. 
Responding to an attractiveness goal, new developments of ecological urbanism 
consider implementing commercial and tertiary functions on the main axis of 
connection between blocks and neighborhoods. 

Continuous activity at ground level allows gathering of people on the street and so, 
contributes to the creation of safe public spaces and areas, inhibiting the abandon 
of the streets and the feeling of insecurity it may provoke. As a general rule, in the 
main commercial areas minimum activities density for ground level should be of 20 
premises every 100m. 

Finally, the presence of green is a fundamental of the psychological variable. This 
presence is not only limited to wide landscapes, parks and courtyards, but includes 
green in all types of public space. For instance, if observed from its center point, any 
street view should contain at least 30% visible green. 
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SCOPE 02. PUBLIC SPACE AND URBAN HABITABILITY 
SECONDARY SCOPE: PUBLIC SPACE 
 
APPLICABILITY (FASE), P (Planning) C (urbanization / construction) U (use) 

03 
 
Corrected compactness (Ccorr) 

 
█ Objective 
 Find a balance between built areas, open space, rest areas and areas for 

socializing in a determined zone. Establish a proper ratio between those 
areas related to the activity and organization of urban system (the built 
environment) and those spaces designed to meet the needs of recreation, 
outdoor activities, rest or social relations.  

█ Indicator definition 
 This indicator corrects the absolute compactness value, for the later can 

cause excessive congestion and urban saturation. Corrected compactness 
gives a hint of the density of an urban fabric considering its three 
dimensions. This helps calculating the eventual need for public space and 
enables planning proper urban space and activities. 
Corrected compactness relates built volume and the public space meant 
for social interaction in a given area. By social interaction public space,  it is 
implied that its morphological and functional characteristics allow, in  
varying degrees, the interaction among people and between people and 
environment: green spaces, plazas, pedestrian streets, superblock 
courtyards, boulevards, avenues and sidewalks over a specific width (5m) 
that allow two people to stop and establish a dialogue without interfering 
with pedestrians. These spaces must be public and accessible to all. 
 Complementary indicator. Provision of public space per inhabitant or 
per housing unit (m2/hab). Optimal reference values are 10 to 20 m2 /hab. 
This indicator is relevant in planning phase as an equilibrium parameter for 
compactness. 

 
 Ccorr (m)= [built volume / social 

public space] * 
* Reference mesh of 200 x 200 m 
 
 

 
 

█ Evaluation parameter 
  Value range: 10-50 meters For at least 50% of the consolidated urban area or 

urban land 
 Desirable value: 10-50 meters For a minimum of 75% of the consolidated 
urban area or urban land 
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SCOPE 02. PUBLIC SPACE AND URBAN HABITABILITY 
SECONDARY SCOPE: URBAN PUBLIC SPACE HABITABILITY  
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

04 
 
 

Air quality (Qair) 
 
█ Objective 
 Air pollution is an environmental risk for public health. The current urban 

mobility model based on private vehicle circulation is the main source of 
contaminants. Improving urban air quality goes through the implementation 
of mobility plans and public space organization to achieve a model change: 
the goal is to abandon private vehicle as the main transportation means in 
urban areas, to other less polluting means (walking, cycling or public 
transport). 

█ Indicator definition 
 Air quality indicator is a qualitative value that is assigned to each street 

section as the suitability of air to be breathed. Therefore, its quality range is 
defined in terms of human health impacts that may result from the exposure 
to different levels of contamination. The pollutants taken into account are 
suspended particles of a less than 10 micrograms diameter (PM10) and 
nitrogen dioxide (NO2). 
To set the reference threshold for this indicator, one must take into account 
the limits given by the Spanish laws, as defined in Annexes II and III of Real 
Decreto (Royel Decree) 1073/2002. 
The resulting values are given by of air quality simulation software. The input 
parameters are: 
 

• Site characteristics specificity 
 

From the source Atmospheric Geographic 
The program identifies 
linear noise sources as a 
result of vehicle traffic along 
the street. 
Traffic flow characteristics 
variables. 

The background 
contamination levels should 
correspond to the ones 
measured in urban acoustic 
stations. 
The characteristic features of 
the wind should be 
measured at ground level. 

In the case of an urban 
environment, the necessary 
information is given by the 
street configuration (section 
outline, height and space 
available along the 
segment). 

 
• Input variables: 

 
From the source Atmospheric Geographic 
Average daily traffic. 
Average circulation speed  
Vehicle age (year). 
Time percentage of traffic 
jams (stop and go) 

Background contamination. 
Prevailing wind direction. 
Annual average wind speed. 

Street section profile. 
Segment orientation. 
Section slope. 

 

 
 Qair (%)= [population exposed to inmission levels of NO2 and PM10 lesser 

than 40 µg/m3 / total population] 
 
█ Evaluation parameter 
  Minimum value < 40 µg/m3 

For at least 75% of population  
 Desirable value: < 40 µg/m3 
For 100% of exposed  population  

 



37 
 

SCOPE 02. PUBLIC SPACE AND URBAN HABITABILITY 
SECONDARY SCOPE: URBAN PUBLIC SPACE HABITABILITY  
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

05 
 
Acoustic comfort (Cacoustic) 

 
█ Objective 
 Any human activity involves some noise level, be it higher or lower. Noise 

is defined as an excessive or annoying sound affecting city’s life quality and 
may affect public health too. 
Indicator’s role is to identify street segments with respect to their noise 
level and calculate the population exposed to levels higher than the 
acceptable standard set. The restriction of motorized vehicle in public 
space and a speed reduction would not only give pedestrians priority, but 
would also reduce noise. Moreover, sound absorbent floors and acoustic 
materials are some of the measures which can help reduce noise impact in 
urban environments. 

 
█ Indicator definition 

 The sound impact indicator shows what part of population is being 
exposed to different levels of noise, ranging from nuisance to comfort. The 
actual sound perception scale is set from daytime measurements, 
according to values based on Urban Noise Guidelines (Guidelines for 
Community Noise, 1999) of WHO, in conjunction with the acoustic quality 
objective values for "a-type" areas defined in Annex II, Table A of RD 
1367/2007. 
The acoustic comfort is calculated using a noise model. The resulting 
thematic map is an isophonic one, which corresponds to a network of 
evaluation points set at a height of 4m above ground as defined in Annex I 
of Royal Decree 1513/2005. 
The main sources of urban noise considered here are traffic (whose 
intensity is obtained from a traffic simulation) and public transport 
circulation, both according to their frequency data. 
For each level noise that is generated, the number of affected citizens is 
calculated using a worst-case analysis: it is the most unfavorable noise 
level impacting on each of the side walls of the building that is to be 
considered. 

 
 Cacoustic (%)= [population affected by sound levels inferior to 65 dB(A) / 

total population] 

 
█ Evaluation parameter 
 
  Minimum value < 65 dB (A) 

For at least 60% of population 

 Desirable value: < 65 dB(A) 
For at least 75% of population 
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SCOPE 02. PUBLIC SPACE AND URBAN HABITABILITY 
SECONDARY SCOPE: URBAN PUBLIC SPACE HABITABILITY  
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

06 
 
Thermic comfort (Cthermic) 

 
█  Objective 
 Identify the thermal comfort potential for pedestrians, public space in 

terms of comfort hours throughout the day. 
 
█  Indicator definition 

 The indicator refers to the percentage of daily hours between 8hrs and 
22hrs that provides the right conditions of thermal comfort for a person to 
walk on a street segment. To determine thermal comfort must be 
considered: climate, street morphology, materials on floors and walls, the 
presence of vegetation and individual metabolic activity. The indicator is 
expressed as a percentage of comfort hours within the total 15 daily hours 
of activity. 
 
From the site’s climate characteristics, calculate the potential for summer 
comfort for each type of street section profile through a simulation 
program using heat transfer by finite elements. 
 
Summer thermal comfort analysis classifies street segments by the 
following categories: 
 
• Excellent potential comfort (> 80% => 12 hours per day) 
• Good potential comfort (66% to 80% = 9 to 12 hours per day) 
• Sufficient potential comfort (50% to 66% = 7.5 to 9 hours per day) 
• Poor potential comfort (35% to 50% = 5 to 7.5 hours per day) 
• Very poor potential comfort (<35% = <5 hours a day) 

 

 Cthermic (%)= [street area 50% with at least 7.5 daily comfort hours/ total 
street area ] 

 
█  Evaluation parameter 
 
  Minimum value > 50% daily comfort hours  

For at least 50% of total street area    
 Desirable value: > 80% daily comfort hours  
For at least 50% of total street area    

 
 
It is also interesting to perform a joint assessment of physiological variables to value 
comfort in public space considering air quality (indicator 04), acoustic comfort 
(indicator 05) and thermal comfort (indicator 06) for each street segment profile. 
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SCOPE 02. PUBLIC SPACE AND URBAN HABITABILITY 
SECONDARY SCOPE: URBAN PUBLIC SPACE HABITABILITY  
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

07 
 
Street space accessibility (Saccessibility) 

 
█ Objective  
 To minimize the number of physical barriers that affect people’s 

displacements. The evaluation criteria are based on disabled persons’ 
basic accessibility requirements: easy-to-access street slopes and wide 
sidewalks. 

█ Indicator definition 
 The indicator evaluates street segments’ accessibility based on sidewalk 

width and street slopes, assuming that both elements influence disabled 
people’s displacement potential. 
Once collected width and slope data, these must be organized from 
minimum wheelchair accessibility requirements. As a general rule, the 
sidewalks are considered accessible from 90 cm wide and 5% maximum 
slope. 
According to sidewalks dimensions and street segment slope, street space 
accessibility results are presented as follows:  

• Excellent accessibility (slope <5% and sidewalks of more than 2.5 
m wide) 

• Good accessibility (slope <5% and a sidewalk over 2.5 meters 
wide) 

• Sufficient accessibility (slope <5% and a sidewalk over 0.9 meters 
wide) 

• Poor accessibility (slope between 5 and 8% and / or sidewalks of 
less than 0.9 meters) 

• Very poor accessibility (slope> 8% and / or sidewalks of less than 
0.9 meters). 

 Supplementary Indicator. For each section of the street section, 
percentage of space allocated to pedestrians. Minimum value:> 60% 

 
 Saccessibility (%) = [sufficient, good and excellent accessibility street 

segments length (linear meters)/ total street segments length (linear 
meters)] 

 
█ Evaluation parameter 

 

 Minimum value: > 90% street area with at least a sufficient accessibility 
level 
Slope <5% and sidewalks of more than 0.90 m wide 
 Desirable value:> 90% street area with excellent accessibility level 
Slope <5% and sidewalks of more than 2.50 m wide 
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SCOPE 02. PUBLIC SPACE AND URBAN HABITABILITY 
SECONDARY SCOPE: URBAN PUBLIC SPACE HABITABILITY  
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

08 
 
 
Street proportion  (Sproportion) 

 
█  Objective 
 Establish a proportion between building height and street width, as to 

evaluate the sky view from pedestrian perspective. 

█  Indicator definition 
 It gives a sense of the pressure exerted by built environment upon a street 

segment. 
 
Street proportion is considered sufficient when a street has a vertical 
opening view angle between 30º and 53º. That is, segments with a vertical 
opening lesser tan 30º, or an h/d proportion above 2/1, are considered to 
have an insufficient (poor to very poor) sky view. 
 
Street sections classification according to their section profile angle is 
presented as follows:  
 

• Excellent h/d proportion < 0,5 
• Good h/d proportion 0,5-1 
• Sufficient h/d proportion 1-2 
• Poor h/d proportion 2-3,5 
• Very poor h/d proportion >3,5 

 
 Sproportion (%) = [length of sufficient, good 

and excellent h/d proportion segments (linear 
meters)/ total street segments length (linear 
meters)] 

 

 
█  Evaluation parameter 
 
  Minimum value:  h/d < 2,0 

For at least 50% of street segments.    
 Desirable value: h/d < 1,0 
For at least 75% of street segments.    
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SCOPE 02. PUBLIC SPACE AND URBAN HABITABILITY 
SECONDARY SCOPE: URBAN PUBLIC SPACE HABITABILITY  
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

09 
 
 
Visual perception of urban vegetation (VPgreen) 

 
█ Objective 
 Assess the presence of street vegetation from pedestrians’ visual 

perception. 
 
█ Indicator definition 
 
 This variable refers to the percentage occupied by vegetation in a person's 

visual field in public space. Especially, the analysis takes into account plant 
trees as characteristic elements of the urban streets from its formal 
characteristics. The trees are classified into three sizes: small, medium and 
large. The small size trees represent those species with a diameter under 4 
meters-wide; medium size trees have a diameter of 4 to 6 meters-wide and 
large size are those beyond 6 meters-wide. 
 
Green volume and its perception depend not only on the size of the trees, 
but also on street width because the available space is what defines the 
extent of the visual field that contains urban elements and landscape. It 
may happen that even in narrow streets, with species of small size; have 
more percentage of green volume than other streets with larger size trees. 
It is considered that 10% is a minimum proportion of green volume and 
optimal when it exceeds 30%.  Less than 10% is equivalent to streets with 
low visual presence of the green and negligible when it is below 5%. 
 

 
 VPgreen  (%)= [street area with visual green volume higher than 10% / 

total street area] 
 
█ Evaluation parameter 
 
  Minimum value:> 10% visual green volume 

For at least 60% of street sections in a city/district/neighborhood  
 Desirable value:> 30% visual green volume 
For at least 60% of street sections in a city/district/neighborhood 
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SCOPE 02. PUBLIC SPACE AND URBAN HABITABILITY 
SECONDARY SCOPE: URBAN PUBLIC SPACE HABITABILITY  
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

10 
 
Population proximity to basic services (PROXservices) 

 
█ Objective 
 Evaluate how close people live from everyday basic services such as public 

transport, leisure and educational facilities, commercial activities and 
green space. In the case of future urban planning, this indicator aims at 
assuring that every dwelling has access to basic services at a less than 10 
minutes walking distance (600m). 

 
█ Indicator definition 
 
 The indicator assesses the degree of simultaneous access to the four basic 

types of services considered.  
 

Basic facilities 
 (< 600 m) 

Educational, cultural, sports, heath, state assistance 
and welfare (5 services) 

Local commercial 
activities  
(< 300m) 

Bakery, grocery store, butcher shop, fruit and 
vegetables store, fish market, convenience store, 
pharmacy, newspaper and press (8 services) 

Mobility networks 
(< 300m) 

Urban bus stops, bicycle network, pedestrian 
network (3 services) 

Green spaces 
 (< 200m) 

Green leisure / social public space > 1ha  (1 service) 
 

 
 PROXservices (%) = [population with simultaneous access to 4 out of the 5 

basic facilities types, to 6 out of the 8 local commercial activities, to 2 of the 
3 mobility networks and to green space / total population] 

 
█ Evaluation parameter 
 
  Minimum value: ≥ 13 basic services  

Minimum simultaneous access for at least 75% of population 
 Desired value: proximity to all types of basic services (17) 
Minimum simultaneous access for 100% of population 
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SCOPE 03. 
MOBILITY AND SERVICES 
 

█ Functionality 

The mobility model18

Such mobility model ensures a correct systemic functionality with minimal energy 
consumption, low emissions and acceptable noise levels while increasing safety by 
reducing the probability of traffic accidents. 

 as understood by Ecological Urbanism planning is based on 
alternative transport modes rather than on private vehicles. In a city that is moving 
towards sustainability, the percentage of private vehicle displacements should not 
exceed 10% of total displacements and the occupancy rate of motorization streets 
should not exceed 25%; the other 75% is for pedestrian use. 

Ecological urbanism provides a set of conditions (outlined below) that allow a close 
relationship between people, urban uses and functions, while promoting a wide 
enough legal persons diversity as to obtain high values of proximity, self-
containment and self-sufficiency. The later are necessary aspects for a change of the 
current mobility model, which is considered to have excessive high percentages of 
private vehicle displacements. The whole network layout, with its accessibility and 
mobility infrastructures, should respond to such conditions. 

█ Networks organization: the superblock model 

Street-level mobility will be structured using the definition of a new urban cell of 
approximately 400m corner-width, namely, a superblock. The superblock’s 
perimeter is defined by main streets. These should allow the coexistence of separate 
lanes for bicycle, motorized circulation and public transport. An array pattern 
resulting from repeated superblocks generates a continuous network through the 
whole urban fabric and should simplify connectivity between existing city and new 
development fabric. 

This measure ensures the mobility system’s functionality while it transfers 60 to 70% 
of streets19

Superblocks’ pedestrian streets and inside courtyards are zones where speed is 
restricted to 10 km/h so that motorized vehicle displacements are minimized. 
Economic exchange, commerce, play, party, leisure, etc. are only possible if vehicle 
circulation model is replaced by the right displacement modes. Inside superblocks 
are allowed residents’ vehicles, as well as vehicles for merchandise distribution and 
emergency services. These functions are acceptable inside superblock, since their 
goals are compatible with the superblock model of urban living. 

 area to citizen use. 

The main streets that shape superblocks are suited for surface public transport and 
motorized vehicle circulation. These form a network that supplies the entire urban 

                                                           
18 A mobility model is defined by the percentage of trips in each of the modes. 
19 From studies in several Spanish cities the minimum percentage of land freed in the car, when implanted superblocks, 
is over 75%. 
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fabric and connects it to adjacent municipalities. Similarly, bicycle and pedestrian 
networks are secure and continuous and cover the whole urban fabric, connecting 
with bike lanes and rural roads outside the city as a network system. 

A mobility model based on superblocks enables all urban fabrics and all services, as 
well as intermodal platforms of transportation, community facilities, open spaces, 
etc., to be accessible for all no matter the means of transportation one might use. 
Furthermore, people with reduced mobility will be guaranteed access to 100% of 
public space, utilities and buildings. 

█ Services and infrastructure 

Car parking is available on the superblock’s periphery and connects to the main 
streets. Residential buildings have no underground parking; on the other hand, 
available parking away from the housing should be at similar distance as between 
home and the nearest bus or tramway stop. Parking on public space surfaces shall 
be minimal and be related to main roads. Within the superblock parking will be used 
for short periods of time and be related to the needs of loading merchandise, 
picking up people, etc. 

Merchandise loading and downloading has to be done at night hours, in logistics 
platforms where it does not interfere with school hours or with urban activity rush 
hours. Merchandise distribution must be made by means that are quiet and clean. In 
a case where no logistics platform is possible urban distribution should be done with 
the same previous criteria. 

Bicycle parking is allowed and regulated on the street and within residential 
buildings and public facilities. 

Infrastructure services, energy, telecommunications and water will be developed 
mainly in underground utility tunnels. 
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SCOPE 03. MOBILITY AND SERVICES 
SECONDARY SCOPE: NETWORK CONFIGURATION 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

11 
 
 
Displacement modes among population (Dprivate) 

 
█ Objective 
 Reduce car dependence so as to reverse the consequences of car usage 

on mobility networks. 
 
Increase opportunities for alternative transportation, ie, enhance 
pedestrian, bicycle and public transport in its various forms and with a 
sufficient level of citizen usage so that people can walk, cycle or use school 
transportation in adequate comfort and safety conditions. It also requires a 
reduction of car-dependent areas to stop its expansion. That is, the 
planning of parks and neighborhoods that cannot be served by public 
transport and non-motorized networks should be avoided. 
 

 
█ Indicator definition 
 
 The commitment to sustainable mobility based on the use of alternative 

transport instead of rely on private vehicle is reflected in this indicator. It 
shows the distribution of displacement modes among population. 
 
Alternative means of transportation are considered the ones that are 
sustainable compared to private car and that reduce environmental 
impact, social conflicts and imply lower resource consumption. 
 
The distribution of displacement modes among population is generally 
obtained from surveys of mobility that analyze the number of trips in an 
average weekday. The evaluated parameter is the percentage of trips 
done by private car versus the total number of displacements. 

 
 
 Dprivate (%)= [private car displacements / total displacements] 
 
█ Evaluation parameter 
 
  Minimum value: <25% of displacements by private vehicle  

Of area’s internal displacements  
 Desirable value: <10% of displacements by private vehicle 
Of area’s internal displacements  
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SCOPE 03. MOBILITY AND SERVICES 
SECONDARY SCOPE: NETWORK CONFIGURATION 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

12 
 
 
Proximity to alternative public transport networks (Pnetworks) 

 
█ Objective 
 Increase the number of daily trips using alternative transportation means 

instead of private cars. Ensuring access by foot or two-wheeled vehicles to 
the city public transport network, especially in highly populated and heavy 
circulation areas of the city. Access to public mobility networks is a key in 
the promotion of a rotational, sustainable and democratic mobility. 
 
These transport networks become efficient transportation means if they 
have their own interconnected lanes throughout the territory and if these 
lines are segregated from other surface transportation means. 

 
█ Indicator definition 
 
 Alternative means are: bus, tramway, bicycle networks and pedestrian 

walkways. For every transport means at survey in a population, must be 
considered an area of influence that derives from the distance between 
home and at least 3 transportation means available in the population at 
analysis. 
 
Distances considered: 

• Bus stops: 300 meters 
• Tram: 500 meters 
• Bicycle network: 300 meters 
• Pedestrian streets and walkways: 300 meters 

 
 New developments. Attraction points for businesses and commercial activity 
will be close to public transports stops and have access to bicycle trails and 
parking, this, within a 300 meters distance (5 minutes walk). The later is constructed 
as a secure network  separated from other means. 

 
 
 Pnetworks (%)= [population range with simultaneous access to alternative 

means / total population] 
 
█ Evaluation parameter 
 
  Minimum value: 3 alternative mobility network types  

For at least  80% of resident population 
 Desired value: all alternative mobility network types 
For the entire resident population 
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SCOPE 03. MOBILITY AND SERVICES 
SECONDARY SCOPE: FUNCTIONALITY 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

13 
 
Public road distribution: pedestrian versus vehicular streets (PRpedestrian) 

 
█ Objective 
 Make public space the heart of the city, making it be space for living by 

freeing it from car transit. Public space must give priority to leisure, 
exercise, exchange and other multiple uses. 
 
Allow at least 75% of total road surface for pedestrian and other 
compatible uses (merchandise delivery, transit of emergency or resident 
vehicles). Thus, a maximum of 25% of the public space and road surfaces 
remains for car transit and public transport area. 

 
█ Indicator definition 
 
 This indicator shows public space quality. With more than three-quarters of 

the public road surface as pedestrian network there should be no friction 
between transiting vehicles and pedestrians. 
 
Spaces with restricted car access become quieter and allow socialization 
and communication. These should reach equivalent sound levels lower 
than 65 dBA, i.e., value that keep conversation 100% understandable 
between persons at one meter distance of each other without raising 
voice. It is a considerable urban quality and life quality improvement. In 
these spaces, whether or not they are specifically intended for pedestrian 
transit, the insecurity feeling and the annoyance due to vehicle speed or 
air pollution tend to disappear. This way, public space is used for citizens 
for their economic, educational and leisure activities. Also, releasing public 
space from transiting cars leaves greater area for vegetation, which 
enhances urban thermal comfort and landscape. 
 
Are considered as public pedestrian roads the streets on the inner side of 
superblocks and the pedestrian area (sidewalks) of other pedestrian 
streets, boulevards, and promenades. Public vehicular areas are: street 
lanes, parking, traffic dividers. 
 
 New developments. Over 75% of the public space must have restricted transit 
vehicle access. 

 
 PRpedestrian (%)= [public pedestrian area / total public space area] 
 
█ Evaluation parameter 
 
  Minimum value:> 60% of street space for pedestrians 

Street space with restricted access for transiting vehicles 
 Desired value:> 75% of street space for pedestrians 
Street space with restricted access for transiting vehicles 
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SCOPE 03. MOBILITY AND SERVICES 
SECONDARY SCOPE: FUNCTIONALITY 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

 14 
 
 
Population proximity to bicycle parking (Pbicycle) 

 
█ Objective 
 Encourage good infrastructure for bicycle parking while ensuring 

accessibility criteria for the use of this transportation alternative on a 
regular basis for both short-distance and long-distance displacements in 
the city. 
 
The lack of safe space for bike is one of the factors limiting its use in the 
city. For this reason, it is required to provide this network with a minimum 
number of parking spaces along the routes. Safe bicycle parking should be 
found at attraction poles of the city, at highly transited points, residential 
buildings, and adapt to weather short stay or long-term parking needs. 
Bike parking must be protected from weather and from theft. Also, they 
should be combined when possible to intermodal means of transportation 
platforms. 
 
Integral promotion initiatives should incorporate bicycle proposals 
considering the previously mentioned aspects. Otherwise it may 
encourage street parking and the problems that it entails: obstruction of 
public space, conflicts with pedestrians and increase in robberies, 
problems that contribute to diminishing use of bicycle in the city. 

 
█ Indicator definition 
 
 Proximity to bicycle parking is calculated to determine the percentage of 

people who have access to this service at a maximum distance of 100 m, 
which is less than 1 minute walk. 
 

 New developments. Interior space will be reserved for bike parking as of 2 
places/100m2 in residential buildings, 1 place/100m2 in commercial, and from 1 to 
5 places /100m2 inside facilities depending on type and size.   

 
  

Pbicycle (%)= [population with access to bicycle parking/ total population] 
 
█ Evaluation parameter 
 
  Minimum value:> 80% of population close to bicycle parking 

Within a distance 100 m distance 
 Desirable value: 100% of population close to bicycle parking 
Within a distance 100 m distance 
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SCOPE 03. MOBILITY AND SERVICES 
SECONDARY SCOPE: INFRASTRUCTURE 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

15 
 
 
Off -street parking for private vehicles (Pvehicles) 

 
█ Objective 
 To achieve better planning and control of parking on surface public areas 

in order to free public space form car transit and give it to pedestrians. 
Maximum parking provision to be off-street. 
The occupation of streets by private vehicles is a constant in most cities. As 
a result, it reduces the availability of public space for citizens and, above 
all, prevents people from fully developing the activities that are proper to 
them, such as relaxation, physical activity and social relations. 
 
With the construction of parking buildings with access from the core of 
movement it is possible to eliminate surface parking spaces. Such parkings 
must be designed so that any citizen can leave his vehicle and reach the 
superblock center in less than 5 minutes walk (300 meters). 

 
█ Indicator definition 
 
 The distribution of parking on street and off-street shows the relationship 

between the number of parking spaces found on the street (free parking, 
rotation, delivery areas) and the number of parking spaces located outside 
(located in public parking, private parking of public use, or private 
neighborhood parking). 
 
 New developments. Spaces will be reserved in public buildings and technical 
facilities to ensure proper allocation of parking lots for housing and services. The 
ratio can vary according to car use restrictions in an area and to the degree of 
centrality of the area at study. It ranges between 0.5 and 1 parking lot per 
residential unit. Parking is seen as an urban service for the benefit of a 
neighborhood and not as a facility assigned to each household. 
 
 

 
 Pvehicles (%)= [off-street parking lots / total parking lots] 
 
█ Evaluation parameter 
  
  Minimum value:> 80% of parking lots located off -street  

For consolidated urban fabrics  
 Desirable value:> 90% of parking lots located off -street  
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SCOPE 03. MOBILITY AND SERVICES 
SECONDARY SCOPE: INFRASTRUCTURE 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

16 
 
 
Theoretical private vehicle parking infrastructure deficit (TDvehicle) 

 
█ Objective  
 Ensuring a sufficient number of off-street parking lots for private vehicles in 

a determined urban area to cover the neighborhood residential demand. 
The fulfillment of such demand should consider the typical night scenario 
when people are mostly at home. The goal here is to free urban space 
from private vehicles in order to gain street space for those functions that 
enhance urban life quality and reduce the negative impacts on public 
space users. 
 

 
█ Indicator definition 
 
 The theoretical infrastructure parking deficit shows the difference between 

demand for parking and supply by off-street parking lots. 
 
The difference between demand and off-street parking supply can give a 
positive value, which means that existing parking lots do not cover the 
demand and therefore there is a deficit. Otherwise, the difference might 
be 0 in the case of matching demand and supply. Finally, in a situation 
reflected by a negative value between demand and supply, there would 
be a surplus of off-street parking lots. 
 
The demand is calculated from a census of the number of automobiles, 
while supply considers the number of off-street parking lots. The later can 
be either public parking, private parking of public use, or private 
neighborhood parking. All these parking type facilities can be either 
located underground, at street level or above, and take the shape of 
buildings partially or entirely dedicated to parking function. 

 
 
 TDvehicle (%)= [nr. vehicles demand - supply of off-street parking lots / nr. 

vehicles demand] 
 
█ Evaluation parameter 
 
  Minimum value: <50% parking lot deficit  

For consolidated urban fabrics 
 Desirable value: 0% parking lot deficit 
For consolidated urban fabrics 
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SCOPE 03. MOBILITY AND SERVICES 
SECONDARY SCOPE: INFRASTRUCTURE 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

17 
 
Loading and unloading goods off the road (L/Unl) 

 
█ Objective  
 Ensure sufficient area for loading and unloading in urban distribution 

centers (logistics platforms) in order to liberate the public space of the 
parking spaces for loading and unloading which are commonly used for 
these operations. 

 
█ Indicator definition 
 
 Economic activities are generating floor loading and unloading. These 

operations generate conflicts with traffic and interfere with pedestrians on 
the use of public space. 
 
To mitigate this impact, loading and unloading operations can be carried 
out in facilities off the road and for this purpose: urban distribution centers 
(CDU). 
 
The type of economic activity determines the amount of loading and 
unloading operations carried out over a period of time. These operations, 
in turn, determine the dimensions that must be to contain the CDU. 
 
From the knowledge of the economic activities of the city, sets the number 
of weekly operations of loading and unloading in relation to each type of 
activity. Knowing the weekly operations, can know the number of pallets 
that are generated, and thus know the area should have the CDU to allow 
performing the loading and unloading. 
 
 
 
 New developments. In the planning stage can make the reservation of space 
(off-street) depending on the dimensions of the action and the use of non-
residential ceiling for the location of a CDU.  

 
 
 L/Unl (%)= [pallets generated on CDU / total pallets generated (CDU and 

road] 
 
█ Evaluation parameter 
 
  Minimum value:> 80% of CDU operations 

For consolidated urban fabrics: >5% 
 Desirable value: 100% of CDU operations 
For consolidated urban fabrics depends on the presence or absence of CDU 
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SCOPE 03. MOBILITY AND SERVICES 
SECONDARY SCOPE: INFRASTRUCTURE 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

 18 
 
Infrastructure services (Iservices) 

 
█ Objective  
 Sort urban service networks using techniques galleries backbone services 

and distribution. Incorporate utility tunnels in the plans of urban 
infrastructure. 
Optimizing reserve space in the basement as a container for urban 
infrastructure. The utility tunnels are a rational use of subsoil, allow greater 
control of their infrastructure and avoid a large extent, interference 
between services of different companies. 

 
█ Indicator definition 
 
 The environmental planning requires formal solutions at three levels: 

superficial spatial requires a cohesive planning with the urban 
underground. 
 
The utility tunnels are underground tunnels to house the pipes of the 
utilities. It allows access to its entire journey to make the installation 
operations, preservation, maintenance and repair of pipes located inside. 
Similarly, galleries can be arranged tours for high voltage. Another method 
for installation of services are no galleries or boxes of services to visitors. 
These are rooms or corridors covered with slabs and accessible from the 
outside to allow for installation inside of pipes and services in different 
operating companies. 
 
The profitability of the utility tunnels is increasing because they allow 
preventive maintenance, much less expensive than traditional plants, 
despite higher initial costs. 
 
 New developments. Reserve space in the basement for the management of 
urban service networks in utility tunnels.  

 
 
█ Evaluation parameter 
 
  Minimum value: - 

 
 Desirable value: - 
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SCOPE 04. 
URBAN COMPLEXITY  
 

█ Organized information 

Ecological Urbanism considers urban complexity, i.e., the degree of urban 
organization of a territory, which is a key concept to improve the efficiency of urban 
systems. Another important issue is the reduction of resource consumption 
associated with the increase of organizational networks. 

Increased information organized in an urban system implies the presence of 
different carriers of information (activities, associations, institutions) to establish many 
varied relationships between them. In urban as in natural systems, this characteristic 
means rich contact and exchange. 

In both natural as in urban systems, a high degree of complexity illustrates the 
organization’s richness; on the other hand, complexity contributes to making a 
system more stable, which ensures the system’s continuity itself. An advanced society 
that achieves a high organization degree promotes the development of a 
competitive strategy based on information and knowledge, which on the long-term, 
can reduce pressure on natural resources. A contemporary example of such strategy 
elements are those named @ activities of dense knowledge. 

Ecological Urbanism seeks to promote these conditions right from the design phase 
of urban projects, through the configuration of spaces with appropriate levels of 
compactness, centrality and accessibility, among other quality indicators. 
Nevertheless, these themes are often the result of an evolutionary process of urban 
maturity that can be accelerated through strategic planning, as they are in areas of 
new centrality. 

Dense and heterogeneous structure of information carriers also mitigate the need 
for creating intra-urban mobility patterns of proximity, as for instance,  between 
home, work, commerce, education, leisure and services. 

█ Uses and urban functions mixture 

The urban diversity process for new urbanizations must start from the beginning, 
meaning, by integrating applications and functions at different intervention levels. 
At least 20% of a new area’s building construction should be designed such as to 
accommodate different property uses and promote urban functions mixture. A 
sufficient range of uses and functions should ensure a balanced social structure 
development, as well as it could contribute to satisfy a part of the local labor 
demand. 

A right distribution of non-residential built surface should consist in many small scale 
elements evenly organized through the urban fabric, so as to restrict the creation of 
shopping malls. The implementation of various activities (offices, small shops, local 
services, etc.) is promoted by the design of flexible volumetric patterns on main 
transit roads and on pedestrian streets. 
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Anticipate multipurpose buildings and fabrics by planning and designing dwellings 
to be closely related to other functions. Allow the integration of certain facilities to 
residential use. 

█ City of knowledge 

The ecological urban model advocates a complex city that has dense knowledge 
activities (@-activities) and a high ability to organize and manage information. A part 
of the non-residential built area should be used for @-activities or @-equipments to 
foster research, innovation and creativity. This provision varies depending on the 
expected demand for it and on the presence of attraction poles nearby. 

█ Local activities 

Anticipate sufficient space for resources supply and everyday local services (food, 
media and pharmaceutical products) in all new urbanization processes. This reserve 
should be equivalent to a ratio of 3.5 activities per 1000 local residents, or to 5% of 
the lucrative non-residential use. 
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SCOPE 04. URBAN COMPLEXITY 
Secondary Scope: DIVERSITY 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

19 
 
 
Urban diversity index (H) 

 
█ Objective  
 Increased information organized in the city. Increase the likelihood of 

contact, regulation, exchange and communication between different 
actors of the urban system. Competitive strategy based on knowledge and 
information and not on mass consumption of resources. 
 

 
█ Indicator definition 
 
 The rate of urban diversity is part of the theory of information and 

calculates the amount of information that has a message, shows the level 
of information organized in an urban system. 
 
Urban diversity index for a given area will be higher the more activities, 
equipment, associations and institutions are present and are more 
differentiated among them. To identify the diversity and urban mixity of 
uses and functions, the degree of centrality and in some cases, maturation 
of a territory and the areas with higher concentrations of activity and 
therefore generating a greater number of movements from other 
functions. 
 
The indicator is calculated using the Shannon formula. H is the diversity 
and unity is the bit of information per individual (species). Pi is the 
probability of occurrence, ie, the proportion of the species and individuals 
in total. Thus, the index takes the number of species present in the study 
area (wealth) and the relative number of individuals of each species 
(abundance). Individuals in the city result in legal persons, economic 
activities, associations, facilities, etc. The values range from 0 to 6-7, with 7 
being the most complex urban fabric. 

 
 H (bits of information per person)= [-  *]  

* Reference mesh of 200 x 200 m 
 
█ Evaluation parameter 
 
  Minimum value: > 4 bits of information per person 

For at least 50% of consolidated urban land  
 Desirable value: > 6 bits of information per person 
· For central urban fabric 
For at least 50% of consolidated urban land 
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SCOPE 04. URBAN COMPLEXITY 
Secondary Scope: DIVERSITY 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 
 

20 
 
 
Balance between activity and residence (Bact) 

 
█ Objective 
 Mixture of functions and urban uses in the same residential environment. 

Proximity pattern generation to improve mobility and self-restraint in 
meeting the daily needs by the resident population. 

 
█ Indicator definition 
 The reservation of space for shops, offices or other uses related to the 

activity is essential in order to accommodate a particular density of activity 
and therefore increase the likelihood of exchange and contact between 
legal persons. One-function sectors, both residential and business 
(department stores), generate a high number of motor vehicle journeys. 
The balance between the residential space and the activity influences the 
self-containment of mobility: if there are physical characteristics for a 
residential network may contain enough activity, there are more 
possibilities than commuting for work is reduced, it opens the door for 
citizens to locate in the same field his residence and workplace. 
The coexistence of residence, offices and shops also mitigates competition 
contrasts between night and day and between weekdays and holidays, 
thus promoting an occupation of public space for 24 hours a day. To 
achieve work-residence proximity, requires that economic activity is 
integrated into residential neighborhoods and to provide spaces that can 
host activities with various sizes and types (offices, family businesses, etc.). 
The indicator calculates the total floor area of tertiary use (commercial, 
offices, workshops, warehouses, etc.). In relation to the total area of 
housing or total profit. Mesh representation (bound tissue analysis) or 
island (new developments). 

 
 Bact (%)= [tertiary use built land (m2c) / total building land *]  

* Reference mesh of 200 x 200 m 
 
█ Evaluation parameter 
  Minimum value: > 20%  

For at least 50% of buildable of consolidated urban land 
 Desirable value: > 25% 
For at least 50% of buildable of consolidated urban land 
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SCOPE 04. URBAN COMPLEXITY 
Secondary Scope: DIVERSITY 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

21 
 
 
Proximity to everyday business (Pbusiness) 

 
█ Objective 
 Creating living spaces with local services necessary for everyday life. 

Staffing and simultaneous close walk to the various commercial activities 
nearby.   

█ Indicator definition 
 
 The local activities are those economic activities of daily use that the city 

used almost daily and that it is important that they are in a range close to 
home. Are included in this category classified activities in the sectors of 
food, books and newspapers and chemicals and pharmaceuticals. 
The presence of these activities indicates that the urban fabric is 
particularly suitable for habitation, which provides resources and services 
needed to make life on the street and avoid unnecessary travel by 
motorized vehicle. By contrast, urban areas without local activities are 
more likely to have a less active street life and also for its people represent 
a high cost of travel to perform everyday tasks. 
The indicator calculated for each unit parcel, the simultaneous coverage of 
the different types of activity nearby. The distance considered for each 
activity is 300 meters (access to less than 5 minutes). Considered local 
activities (sales): (1) bread (2) fish (3) meat, (4) fruit-vegetables (5) a variety 
of products in supermarket, (6) products varied in small business, (7) 
pharmaceuticals and (8) press.  

 
  New developments. For guidance, the stock of business space to accommodate 

neighborhood roughly corresponds to 5% of urban non-residential use. 
 
 
Pbusiness (%)= [population with simultaneous coverage to 6 or more 
types of local activities / total population]  

 
█ Evaluation parameter 
 
  Minimum value: ≥ 6 kinds of different activity 

Simultaneous coverage for at least 75% of the population 
 Desirable value: simultaneous access to all activities 
Simultaneous coverage for at least 75% of the population 
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SCOPE 04. URBAN COMPLEXITY 
Secondary Scope: DIVERSITY 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

22 
 
 
Dense knowledge activities (ACT@) 

 
█ Objective 
 Cities knowledge is produced, processed, traded, sold and spreaded. The 

cities are focal points of the knowledge economy, key elements for growth 
and competitiveness through innovation, research and creativity. 
 
In the competitive strategy that shapes the city of knowledge interested in 
having those activities that best control the present and anticipate the 
future, ie, those that have the greatest density of information and control 
information: activities @. 
 
The objective is the creation of a city of knowledge, ie, a city with a 
significant part of their social and productive structure specialized in the 
production, use and sharing of knowledge. 

 
 
█ Indicator definition 
 Dense knowledge activities or @ activities are those that organize and 

manage information. These are activities that enhance research, innovation 
and creativity. They are classified into  

• Activities related to the field of Information and 
Communication Technologies. 

• Productive activities of advanced services. 
• Research centers, cultural centers and artistic creation, 

development and higher education. 
The scope of dense knowledge activities varies depending on the 
statistical sources that are chosen as reference (NCEA, Naica). Increasingly, 
the agencies carrying out detailed classifications of activities of the 
emerging digital economy. @ The classification of activities is more 
widespread that identifies the activities of the sector of Information 
Technologies and Communication, the new production activities of 
advanced services and knowledge centers. 

 
 ACT@ (%)= [number of @ activities / Total legal entities *]  

(*) Reference mesh of 200 x 200 meters 
 
█ Evaluation parameter 
  Minimum value: > 10%  

For at least 50% of consolidated urban land 
 Desirable value: > 20% 
For at least 50% of consolidated urban land 
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SCOPE 04. URBAN COMPLEXITY 
Secondary Scope: FUNCIONALIDAD 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

23 
 
Spatial and functional continuity of street connector (SFC) 

 
█ Objective 
 Create urban spaces and functional continuity. Formation of attractive and 

safe pedestrian paths for channeling flow of people between attractions in 
the city. 
 
Street connector is configured as work activities, leisure and residence, but 
especially for his role as room and living space, play an essential role in the 
quality of life of citizens. Therefore, a balance is needed between the 
different activities and actors come together. The continuity of pedestrians 
between consolidated fabrics and new development is very important for 
the maintenance of social ties and trade. 

 
█ Indicator definition 
 
 The degree of interaction of spatial sequences by the density of activities 

stretch of road, can evaluate the functional and spatial continuity of the 
street corridor. The continuity of the facade in the definition of street 
space, allowing the building to house a greater number of activities and 
equipment continuously flows and encouraging pedestrian routes, 
avoiding the empty spaces of content (visual information) The distribution 
of pedestrian road sections also promotes coexistence and connections 
between uses and people. 

• High Interaction: stretches of road with a pedestrian priority road 
space (> 75% of the width of the section) and density of ground floor 
activities in more than 10 activities for each 100 meters. 

• High interaction: stretches of road with no pedestrian priority road 
space (<75%) but with a density of ground floor activities in more than 
10 activities for each 100 meters. 

• Interaction medium/low/null: street sections with a density of ground 
floor retail activities to 10 activities per 100 meters. 

 
 SFC (%)= [street sections (linear meters) with high or very high interaction / 

street sections total (total linear meters)] 
 
█ Evaluation parameter 
  Minimum value: high interaction and / or very high in the street 

sections 
For at least 25% of street sections 
 Desirable value: high interaction and / or very high in the street 
sections 
For at least 50% of street sections 
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SCOPE 05. 
URBAN METABOLISM 
Ecological urbanism seeks maximum self-sufficiency and metabolic function of 
urban ecosystems. The autonomy of metabolic fluxes for a given area involves a 
regression of the projected entropy in the system-environment resulting from 
materials, energy, food, and water massive consumption. 

Local metabolic self-sufficiency requires a definition of ecological mapping 
boundaries, for instance, the establishment of a basic coverage and deposit for 
resource supply. Space will be reserved for urban systems and devices at the three 
management levels (underground, surface and height) to maximize local metabolic 
resources. 

█ Energy management 

The approach seeks energy self-sufficiency from renewable energy generation and 
conservation and efficiency measures in major consuming sectors: domestic, 
services and equipment, mobility, primary and related mass flows (water and waste). 
Projects will incorporate all those passive and active systems that bring new energy 
self-sufficiency. 

To reduce building energy use, consider passive systems located in the building 
itself and based on bioclimatic principles: orientation, the actual design of the 
building, windows and wall insulation, solar protection for roofs and facades, control 
of ventilation and infiltration, among others topics. 

As for renewable energy generation, analyze the feasibility of capturing local 
renewable sources by physical and climatic conditions: solar thermal, photovoltaic, 
biomass waste, geothermal, winds, etc. 

In the new urban development and rehabilitation areas, at least 35% of the total 
house energy shall be provided through solar collection technologies. The share of 
auto production to minimum thermal demand (heating and cooling) is 50% and 70% 
for ACS. Also incorporate photovoltaic panels to cover 100% of the electricity of the 
common elements of the building (elevator, light, stairs, etc.). 

Therefore, new urban projects will plan enough space on top of in buildings for the 
installation of solar thermal and photovoltaic energy. In the basement, the 
installation of tanks for large volumes of hot water will be evaluated. These deposits 
provide the basic energy for heating or cooling needs, as they accumulate large 
water volumes from solar energy. The difference to the ideal temperature is 
provided by heat pumps or district energy plant through networks of hot and cold 
water. 
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 █ Water management 

The water efficiency cycle is basically subject to two major aspects: firstly, the 
optimization of the domestic water demand and non residential water; secondly, 
shifting part of the drinking water supply from the main centralized infrastructure to 
proceed it from local water supply installations. This is possible through the 
collection of rainwater, wastewater, groundwater and other sources related to the 
urban environment. 

Cities not only represent an important part of the water demand for social and 
economic activities, but one of the consequences is the generation of more polluted 
water. Urban supply self-sufficiency is a high priority objective in the management of 
the hydrological cycle, both by its significance in the overall water balance as well as 
its contribution to reducing environmental pollution. 

New ecological urbanism seeks to optimize water consumption on the basis of a 
new water culture, which makes it possible also by adequate management standards 
and technology implementation for the regeneration and reuse of treated urban 
waste waters. Thus, it’s necessary to reduce pressure on natural sources as much as 
possible, with minimal energy demands and zero pollution to the receptors 
receiving treated water. 

In new developments, daily drinking water consumption per capita should be less 
than 70 liters, 65 of which are to be derived from domestic consumption. 

To reach optimization of waste waters, separate systems should be created for 
drainage, rainwater capture and on-site treatment and / or energy-efficient 
centralized system. The water regeneration represents converting undrinkable urban 
waters to fulfill part of the urban water demand. This water can be used in domestic, 
public, commercial or leisure infrastructure (WC, cleaning, watering parks and 
gardens). 

New developments should incorporate the necessary water infrastructure to resolve 
the following issues: domestic wastewaters, rainwater collected on building roofs, 
rainwater from the public space and pedestrian streets inside superblocks. The 
minimum proficiency level considered for non-potable water is 40%. 

Domestic sewage rainwater collected in the superblock interior streets and water 
from street cleaning are excluded from recycling and reuse processes, due to their 
high toxicity and energy costs associated to their treatment. 

To optimize non-potable water and obtain a high degree of self-sufficiency, it 
requires capturing and making a sustainable use of groundwater resources, 
recuperate and recycling marginal waters (rainwater and waste waters). 
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Regulation of runoff and protection against flood risk areas: under Article 11 of the 
RD 1/2001 of 20 July, approving the revised text of the Water Act, planning and 
implementation of development sectors should help achieve adequate protection 
levels against the flooding risk. It will be differentiate river areas (the part of the 
floodplain that includes the river and its banks) according to a 10-years return 
period: the area of water system, namely, the flood zone hydrological planning tool 
to be delimited according to the highest waters in a 100-years period of time, and 
flood area for special phenomena, based on a 500-years time scale. 

As long as the physical environment allows it, considers creating an artificial lagoon 
system to regulate function and recycled water, get water for irrigation and configure 
a valuable ecological habitat. 

 █ Waste management 

Waste management efficiency is based on resource consumption reduction and 
closing (maximum possible) of the cycle of materials. These objectives consist in a 
dematerialization of consumer goods. Prevention, efficiency in production and 
consumption, saving raw materials, the collection and a better resources use, etc., 
are crucial in fulfilling this objective. 

The processes of urbanization, being new developments or urban renewals, shall 
incorporate the necessary mechanisms and infrastructure for efficient waste 
management and housing construction, underground space and surface public 
space. Preferably use recycled or renewable materials of local sources. 

Waste management in this case considers a door to door collecting system. Enough 
space inside homes will be dedicated to waste deposit segregated into 5 different 
containers (paper, glass, cans, organic and unrecoverable waste) until the day of 
collection. For non-residential uses, there will be individual or community space for 
storage of waste generated subdivisions. 

There should also be a space enabling connection to technical equipment or other 
public facilities and collection centers. The facility’s size depends on the critical mass 
of potential users and on whether or not it is located within walking distance from 
town. 

To close the cycle of organic matter, we will prefer the collection in public and 
private spaces (block’s courtyards, green spaces) composting device spaces. The 
compost generated will be a fertilizer for urban gardens or local parks and gardens. 

In areas with strong agricultural and livestock shortcut, consider treating separately 
organic matter from domestic one, and process it in large generators as agricultural 
composting plants or biomethanization. Preferably use recycled or renewable 
materials of local sources in construction processes. 
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█  Air quality and climate change 

Noise and air pollutants are major risks to environmental quality and public health. 
Mobility models supported by private vehicle traffic have been proved to be the 
main source of pollutants. In urban environments, characterized by a higher 
concentration of nitrogen oxide pollutants (NOx) and particulate matter (PM10) (see 
indicator 04). Improving air quality involves a change of modes of movement of 
people toward alternative modes of transport and less polluting than the private car. 
The model of urban ecological sustainable mobility (level 3) suggests healthier 
scenarios. 

The new development should include strategic actions to reduce gas emissions 
(GHGs) and mitigate climate change. 

The new urban processes should enable the reduction of greenhouse gases 
emissivity to obtain and maintain an adequate habitability level. On one hand, it 
considers emissions from materials manufacturing with which buildings are 
constructed, and secondly, it aims at covering energy needs with a higher 
percentage of renewable energy. All building typologies considered in the planning 
should be built with maximum emissions of 300 kgCO2 per square meter, from raw 
materials to final product. 

On the other hand, ecological urbanism also includes strategies to adapt city to 
climate change, such as, for instance, to help reducing the probability and impact of 
floods, of seasonal extreme dryness and heatwaves.   
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SCOPE 05. URBAN METABOLISM 
Secondary Scope: ENERGY 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

24 
 
Energy consumption by sector (COe) (for consolidated urban fabric) 
Energy demand by sector (for urban new developments) 
 
█ Objective 
 Reducing energy consumption in buildings, public spaces, the derivative 

of urban mobility, management of waste and water cycle management. 
Energy consumption associated with a building can be broken down into 
three sections: energy use (active functions), the energy associated with 
the structure of the building and connected to the mass flow rates (flows in 
non-energy materials entering and leave the building, water and waste). 
For this, new developments and urban recycling processes should 
incorporate these criteria to encourage savings and efficiency. It means 
saving and giving up the use of energy resources that are not strictly 
necessary to meet a certain basic functions efficiency refers to maximizing 
the provision of services (heating, cooling and lighting) with the lowest 
possible consumption. 

█ Indicator definition 
 
 The energy consumption index indicates the energy demand of the 

people to exercise their activities. Covers the main areas of consumption 
except for industrial use, residential sector, service sector, transport, 
primary industry, water cycle, waste management and urban sanitation and 
municipal services and facilities. The resulting ratio defines the 
consumption per capita. 
 
 New developments. Estimation of building related energy demand and 
intended use (electric and thermal demand): residential, tertiary facilities. 
Estimated energy demand of the public space (lighting, signage, cleaning etc.) of 
mobility, the mass flow rates (water and waste) and gray power linked to the 
process of building and development. Optimization systems and demand through 
conservation and efficiency criteria: technical systems incorporating active and 
passive systems linked to the same construction. 

 
  

COe (MWh/inhabitant)= [total energy consumption (total and sector) / 
number of inhabitants ] 

█ Evaluation parameter 
 
  Minimum value: <10 MWh/inhabitant (total consumption) 

For the whole city / district / sector 
 Desirable value: <8 MWh/ inhabitant (total consumption) 
For the whole city / district / sector 
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SCOPE 05. URBAN METABOLISM 
Secondary Scope: ENERGY 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

25 
 
Local production of renewable energy (LPre) 

 
█ Objective 
 Achieve greater energy independence and decrease the vulnerability of 

systems. It aims to maximize the percentage of energy self-generation 
from renewable energy uptake locally. 
The vulnerability of the energy system is given by the centralization of 
supply points and energy dependence that have expired or that have 
greatly increased the price. 
Uptake of free flows of energy for the building. This collection is mainly 
solar and wind and in some cases, geothermal. Solar radiation is the most 
profitable because of high levels of radiation in our territory; however, in 
windy areas wind should be incorporated even in some buildings. Waste is 
also a source of energy. The energy potential of organic matter and the 
calorific value of waste streams can also be utilized as local energies.  

█ Indicator definition 

 

 
The rate of local production of renewable energies indicates the capability 
and use a city or urban sector has to produce this energy. Provides for the 
following energy sources 
 

• Wind energy  
• Solar energy (photovoltaic and thermal) 
• Energy from biomass (agricultural waste, forestry, livestock, urban and 

industrial wood) 
• Hydropower 
• Cogeneration in the tertiary sector 
•  

 New developments. Estimation of potential surfaces of solar collectors in 
buildings and estimated local production of renewable energy. 

 
  

LPre (MWh/inhabitant)= [total energy consumption (total and sector) / 
number of inhabitants ] 

 
█ Evaluation parameter 
 
  Minimum value:> 80% thermal demand coverage 

By renewable energy 
 Desirable value: 100% thermal demand coverage 
By renewable energy 
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SCOPE 05. URBAN METABOLISM 
Secondary Scope: ENERGY 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

26 
 
 
Energy self-sufficiency from renewable energy (SSe) 

 
█ Objective 
 In a scenario of fossil fuel shortages or high prices of oil, urban 

organization may collapse, unless cities previously get prepared by a 
metabolic flux depending to a large extent on local resources. 
The objective of the self-sufficiency is to move towards a carbon neutral 
scenario, ie, a scenario that clearly fails to provide CO2 to the atmosphere. 
To achieve maximum energy self-sufficiency from renewable energy. 
To achieve this neutral scenario it is necessary to reduce energy 
consumption to a minimum and at the same time we must meet that 
minimum energy demand through renewable energy production (clean of 
CO2). 
The action lines therefore should aim to reframe the current mobility 
system drastically reducing travel by private car, reducing energy demand 
of buildings, design and construct new buildings with criteria of maximum 
efficiency, reduce consumption generated energy in public space 
(replacement of lighting and traffic lights for more efficient systems), 
minimizing waste generation and increase its energy, reduce emissions 
from the primary sector, boost the use of unconventional water sources 
(rainwater, gray, etc.) and achieve potential energy production from 
renewable sources as well as other strategies to reduce emissions and 
have greater energy independence. 

 
█ Indicator definition 
 
 The self-sufficiency rate is based on the ratio of renewable energy 

production and energy consumption total. Both variables are developed in 
the indicators 23 and 24. 

 
 SSe (%)= [Local production of renewable energy / total energy demand] 

 
█ Evaluation parameter 
 
  Minimum value:> 35% of energy self-sufficiency 

From renewable energy 
 Desirable value: 100% of energy self-sufficiency 
From renewable energy 
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SCOPE 05. URBAN METABOLISM 
Secondary Scope: WATER 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

27 
 
Water consumption by sector (Wconsum) (for consolidated urban fabric) 
Water demand by sector (For urban new developments) 
 
█ Objective 
 Optimize water consumption based on the development of a new water 

culture, which makes it possible also by adequate standards of 
management and implementation of advanced technology, regeneration 
and recycling of urban marginal water. That reduces pressure on natural 
sources to the greatest extent possible, with minimal energy demands and 
zero pollution of the receiving bodies of treated water. 

█ Indicator definition 

 
Actual consumption is calculated accordingly to a classification by fields 
and water qualities. Domestic terms of consumption are related to water 
inside houses. The public sector includes public sector hygiene, irrigation 
of parks and gardens, drinking establishments in the public administration 
consumption, etc. The commercial sector includes the consumption of 
commercial and service establishments, as well as small local industry. 
The attributes are broken down into potable water (water suitable for 
human consumption), no potable water (water suitable for domestic uses 
that do not involve direct human contact or ingestion), residual (water 
used as a transport vehicle for urban waste transfer to sewage treatment 
plants, including waste transports, domestic gray (low-water pollution can 
be separated into domestic sewage systems and non-potable uses), 
marginal (contaminated water from various sources, in isolation, appear in 
other classifications) and reclaimed (marginal waters after receiving the 
appropriate treatment for a particular purpose). 
 
 New developments. Estimation of water demand for quality and uses (domestic, 
commercial and public) from minimum consumption optimized. Application of 
criteria for saving and marginal water recycling building. The results also posted 
losses in distribution networks and transportation. 

 
 Wconsum (liters / person / day) = [liters / person / day] 
 
█ Evaluation parameter 
  Minimum value: < 100 liters/person and day of  drinking water 

 Desirable value: < 70 liters/person and day of drinking water 
Less than 105 liters of total water consumption (drinkable and no drinkable) 
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SCOPE 05. URBAN METABOLISM 
Secondary Scope: WATER 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

28 
 
Reclaimed marginal water (Rmw)  

 
█ Objective 
 Optimize regeneration of marginal waters by creating separate systems of 

drainage, rainwater harvesting, onsite treatment and/or centralization of 
low power consumption and development of social awareness of saving. 

█ Indicator definition 

 
It is considered as marginal water the urban domestic greywater pollution 
and low rainfall collected on the roofs of buildings. The regeneration of 
marginal water represents the proportion of urban demand the 
replacement of marginal water from reclaimed (urban non-potable supply) 
and possibly the city's contribution of such water supply to external users 
that support the water quality. 
When it is restricted the concept of recycled water in the water which can 
be reused in different urban uses, the volume of feedback is always less 
than the volume of total water demand. Assuming that the city can provide 
water to foreign consumers and that this water enters the overall water 
balance, then the volume of reclaimed water could eventually exceed the 
total demand of the city. This could occur in places where it rains a lot 
(over 1500 mm annually) and / or, where, apart from urban marginal water, 
it regenerates the effluent of the Waste Water Treatment Plan (WWTP) in 
large quantities to suit foreign consumers. 
The areas where they can be used reclaimed water are: from the domestic, 
public, commercial to the toilet, cleaning, landscape irrigation, industrial 
and other applications that support non-potable water. The indicator 
calculates the percentage of non-potable water demand can be covered 
from the regeneration of marginal water. 
 
 New developments. Reserve space on the roof of the building for collecting rain 
water. Forecast of domestic separate networks. Calculate the potential use of 
marginal water. 
 

 
 Rmw (%)= [reclaimed marginal water (m3) / consumption or non-potable 

water demand (m3)] 
 
█ Evaluation parameter 
 
  Minimum value:> 80% coverage of non-potable water demand 

Since the recycling of marginal water 
 Desirable value: 100% coverage 
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SCOPE 05. URBAN METABOLISM 
Secondary Scope: WATER 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

29 
 
Self-sufficiency water (SSw)  

 
 
█ Objective 
 

 

 
 
 

Achieve the highest degree of self-sufficiency in water supply by 
minimizing urban demand, wastewater recycling and using of 
unconventional urban sources. 

 
█ Indicator definition 
 
 The indicator represents the adequacy of water supply to a city that does 

not come from external sources and can be expressed in absolute values 
or in relative values (%). 
It is worth considering as part of the adequacy of a city water contribution 
to the water supply to foreign consumers from the inner marginal 
reclaimed water, as in the economic balance of a company's revenue and 
expenditure side of the balance part and general economic performance, 
positive or negative, although they are not part of its main line of business. 
To calculate the water self-sufficiency in a particular place is necessary to 
estimate the total water demand, estimating the total water supply self 
from internal sources and estimates of the total water supply to external 
users from urban sources themselves. 
Internal sources are defined as all those that the usable flow is generated 
within the city, including: waste water (gray and black) and the rain picked 
up on the roofs of buildings. When the runoff that is generated outside the 
roofs of buildings can be stored and reused after treatment, it also 
incorporates the concept.  
 
 New developments. Water self-sufficiency in the new development is 
conditioned by the potential use of local water sources. 

 

 SSw (%) = [marginal, pre- drinkable and usable water / Gross total water 
demand (drinkable and non drinkable)] 

 
█ Evaluation parameter 
 
  Minimum value:> 35% of water self-sufficiency 

Urban water demand 
 Desirable value: 100% of water self-sufficiency 
Urban water demand 
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SCOPE 05. URBAN METABOLISM 
Secondary Scope: FOOD 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

30 
 
Food self-production (FoodSP)  

 
█ Objective 
 Evaluate the use of diet staples and the ability to self-produce a particular 

place through sustainable production systems. 
Increasingly there is a greater consumption of agricultural products 
produced in remote areas of local, significantly increasing emissions of 
greenhouse gases related to diet. In addition, this exchange of goods is 
overstated because of other environmental issues such as the introduction 
of invasive species or exploitation of natural resources in the poorest areas 
of the planet. 
An alternative is the use of local products (km zero) by exploiting the 
specific potential of each area to obtain quality products. The challenge is 
to develop production and consumption patterns, efficient and different. 
Energy efficiency means using fewer resources and cause less pollution for 
better quality of life. 

 
█ Indicator definition 
 
 We evaluate the current production capacity compared with the self-

production potential of municipal review. The potential production is 
calculated assuming that is ecological and the whole production goes to 
the town's inhabitants. 
 
The self-sufficiency rate is calculated from the consumption of foods 
assessed and production of these foods in the municipality. (C) 
Consumption is obtained from average diet (kg / capita / year) in the city. 
From this value is estimated the global consumption of the municipality for 
each food item analyzed (kg, litre, units / year). Production (P) is obtained 
from the analysis of the agricultural sector in the municipality, obtaining a 
value (kg, litre, units / year). 
 
 New developments. Reserve spaces or interior spaces apple for creating urban 
gardens. Reserve space on the roofs of buildings to plant table. 

 
  

FoodSP (%)= [organic production / total demand] 
 

█ Evaluation parameter 
 
  Minimum value: - 

Variable depending on context.  Reserve space for urban gardens.. 
 Desirable value: - 
Variable depending on context.  Reserve space for urban gardens. 
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SCOPE 05. URBAN METABOLISM 
Secondary Scope: WASTE AND MATERIALS 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

31 
 
Recovery of construction and demolition waste (RECwaste)  

 
█ Objective 
 The volume of construction and demolition waste (CDW) generated in a 

municipality is, in quantity, non-hazardous waste stream more important, 
though, by their nature, have a high potential for reuse and recycling. The 
recovery and recycling of rubble and land and their transformation into 
new raw materials, as well as saving for extraction of materials, etc. extends 
the life span of landfills. 

 
█ Indicator definition 
 Residues from construction waste generated in construction or demolition. 

The indicator determines the rate of recovery (material and / or energy) of 
waste construction and demolition respect to the total generation. 
The analysis is accompanied by another sub-indicator to indicate the 
specific percentage of recycled waste as aggregate for construction with 
respect to the total generation. 
First, determine the quantities of waste generated in the municipality CDW 
(entries landfill and treatment plants). In case of data leaks and 
uncontrolled waste disposal, management at the point of generation, etc. 
This information should also be taken into account in establishing the total 
generation. Second, determine the inputs to the plant and its differential 
outputs CDW between recycled materials and the refusal to landfill. 
The percentage of waste recycled CDW get the result by the CDW ratio of 
recycled waste generated in total. 
 
 New developments. Rehabilitation projects and urban renewal areas must 
demonstrate that a minimum percentage of demolition materials are recovered 
and recycled. Also, a minimum percentage of material for new construction should 
be recycled. 
 

 RECwaste (%)= [CDW tons of recovered / total tons generated CDW] 
To calculate the sub-indicator: recycled and aggregates for construction 
RECwaste (%)=[CDW tons of processed aggregates / total CDW tons 
generated ] 
 

█ Evaluation parameter 
 
  Minimum value: > 40% of CDW recovery  

Objective of the Integrated National Waste Plan (PNIR) for 2012 
 Desirable value: > 50% of CDW valorization 
Objective of the Waste Construction Management Program in Catalonia, Spain 
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SCOPE 05. URBAN METABOLISM 
Secondary Scope: WASTE AND MATERIALS 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

32 
 
 
Separate collection net  (SCnet)  

 
█ Objective 
 Reduce waste generation while improving the results of the capture of the 

fractions of collection. 
These fractions have to be separated at source by the people and 
contributed to each collection system according to timestamps, input 
format and content of materials. Thus, this indicator is Objective show what 
level of total catch and by fraction collection system of the municipality 
and, therefore, the success of these systems obtained. 

█ Indicator definition 
 
 The indicator determines the rate of capture of the total net quantity and 

fraction of separated waste at source by the generators and provided a 
separate collection systems of the municipality with respect to the total 
generation of each fraction respectively. Excludes those amounts 
considered unfit (materials that accompany the requested fraction 
collection system and have been deposited by mistake as they are not 
subject to this recall). 
The percentage value of clean fraction collection is set to subtract from the 
sum of amounts collected separately in this fraction, the total amount of 
impurities that accompany the collection systems of its own. This result is 
divided by the total amount generated from the fraction in question. The 
fractions considered are: organic matter, paper and cardboard, glass, light 
packaging, bulky, textiles and dangerous. 
 
 New developments. Urban waste management in the new sectors will adopt the 
most appropriate collection system to achieve efficient and effective operation. 
Each system, but requires specific space reservation housing, building and / or 
public space. 

 
 SCnet (%)= [(fraction of captured (gross) in separate collection systems - 

improper fraction t) / t total fraction generated] 
 
█ Evaluation parameter 
 
  Minimum value:  

Organic 
matter 

Paper-
board 

Glass plastic Metal Bulky Textile Hazar-
dous 

55% 75% 75% 50% 50% 50% 50% 45% 
 

 Desirable value (*):  
80% 80% 90% 60% 60% 60% 60% 60% 

 

 
 

  

(*)Objective PROGREMIC 
2012 (Catalonia, Spain) and 

other European Directives 
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SCOPE 05. URBAN METABOLISM 
Secondary Scope: WASTE AND MATERIALS 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

33 
 
 
Provision of collection containers (PCC)  

 
█ Objective 
 Establish optimum deployment of recycling containers depending on the 

resident population value. Assess the degree of adjustment of the 
allocation of containers to the requirements of the waste programs. 
The allocation of containers must meet any requirements of proximity and 
capacity of reception. You should also take account of urban density and 
the generation of waste in the municipality. 

█ Indicator definition 
 
 The indicator provides the number of containers of each fraction of waste 

collected in a municipality. From these values we calculate the ratio of 
inhabitants per container, showing the potential number of people using 
each collection point. 
The calculation assumes that a collection is equivalent to a container and 
the variable volume of container and frequency of collection are in 
accordance with the requirements of each fraction collection based on the 
volume of waste actually deposited at each point. In this sense, fractions, 
and the rest will require a greater volume of container and / or increased 
frequency of collection compared with the fraction of, say, glass. 
This indicator analyzes in a clearer way -roughly and with a simpler 
calculation than other more comprehensive measures- the sizing of 
methods for collection service and therefore the availability of collection 
points for citizens. 
The provision is calculated for the following fractions: Rest, light 
packaging, glass, paper and cardboard and organic matter. 

 
 PCC (inhabitants / container)= [number of containers / total population *] 

* Reference mesh of 200 x 200 m 
 
█ Evaluation parameter 
 
  Minimum value: collection system for door to door / 

<300 inhabitants/container per collection container  
For each of the fractions of selective collection 
 Desirable value: <100 collection system for door to door 
For each of the fractions of selective collection 
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SCOPE 05. URBAN METABOLISM 
Secondary Scope: WASTE AND MATERIALS 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

34 
 
 
Proximity of the population to collection points (PROXcp)  

 
█ Objective 
 Know the distance between the citizen and the nearest collection point. 

Determine which areas are those that have less easy access to the 
collection points of fractions. This indicator allows to obtain a more 
accurate parameter to assess the quality of waste collection service. 
 
The proximity of citizens to the point of collecting the different fractions is 
a key factor for the proper functioning of the system. The fact that the 
citizen has a contribution area near his home, and is not necessary to make 
long trips promotes a greater contribution of separating collection of 
waste. Furthermore, the proximity of the collection points of the fraction 
rest easy don’t waste dropping on public roads. 

 
█ Indicator definition 
 
 The proximity to collection points indicates the distance traveled a person 

from the porch of her house to the waste collection point near you. 
 
Thus, it is possible to know what percentage of the population meets the 
distance considered and find out where long trips to the container are 
necessary. The analysis is based on shortest path, i.e., the distances are 
calculated from a network of sections of road instead of areas of influence. 
 
In new urban developments, a door-to-door garbage collection system 
enables reducing distances (since collection is operated within the 
building itself), freeing public space from containers and improving the 
selective garbage collection service in general. 

 
 PROXcp (%)= [population with simultaneous access to the collection 

points and other selected fractions / total population *] 
* Reference mesh of 200 x 200 m 

 
█ Evaluation parameter 
 
  Minimum value: > 80% of population less than 150m 

From the collection points of the 4 fractions of selective and 1 of non segregated 
fraction 
 Desirable value: 100% of the population (door to door collection) 
From the collection points of the 4 fractions of selective and 1 of non segregated 
fraction 
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SCOPE 05. URBAN METABOLISM 
Secondary Scope: WASTE AND MATERIALS 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

35 
 
 
Population proximity to collection centers (Pcollcenter)  

 
█ Objective 
 Encourage and facilitate the collection of those fractions that do not have 

specific containers in public and enhance the collection of special waste 
materials such as furniture, clothing, paints, fluorescent, etc., capable of 
being recycled or reused or to be dangerous should be treated. 
 

 
█ Indicator definition 
 
 It determines the distance of the citizens in fixed and mobile collection 

points. It is about knowing the accessibility of collection points of fractions 
minority waste (furniture, paint, batteries, etc.). Collection points should be 
close to the city and provide time availability. 
 
The indicator calculates the distance from the town to the closest point 
(from shortest path). A more detailed analysis to calculate the accessibility 
to these points by combining the factors of distance and time from a 
correction factor based on annual service hours of collection point. 
 
 New developments. Reserve space technical equipment or other equipment 
related to logistics platforms or municipal markets to install a neighborhood 
centre, with a set sized the critical mass of population and activities. 
 
 
The collection centers will be close to citizens, not more than 10 minutes 
walk (750 meters approximately). Access to allow entry of vehicles and 
pedestrians (in basic ways). 
 
The access distance is considered optimal (less than 300 m), good (300 to 
500 m), improved (from 500 to 1000 m) and poor (more than 1000 m). 

 
 Pcollcenter (%)= [population with access to a collection center / total 

population] 
 

 
█ Evaluation parameter 
 
  Minimum value: > 80% of population less than 600 m 

Distance to access (by foot) to a collection center 
 Desirable value: > 100% of population less than 600 m 
Distance to access (by foot) to a collection center 
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SCOPE 05. URBAN METABOLISM 
Secondary Scope: WASTE AND MATERIALS 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

36 
 
Closing of organic matter cycle (Ccycle)  

 
█ Objective 
 Closing the cycle of organic matter from the application of the compound 

derived from the recycling of organic matter in units of local gardens, 
orchards or other lands of local production. 
Internally manage the flow of organic matter for the compost produced 
can be applied in the local system of green spaces and urban gardens. 
The introduction of self-composting urban garden in the city reduces the 
environmental cost associated with waste management and provides new 
social ties: 

• Reduce the horizontal transport of food and waste. 
• Diversify the urban green spaces. 
• Power the green roofs and therefore green corridors in height. 
• Increase environmental awareness of people and knowledge of 

agricultural systems. 
• Establish new and important relationship spaces. 

 
█ Indicator definition 
 
 The indicator shows the percentage of organic matter generated in a 

specific field, which is managed through composting and used as fertilizer 
compound found in green spaces that require the application of organic 
amendments. Prevention is the key to proper management of waste and 
closing the organic matter cycle: to avoid the introduction of tons of waste 
collection and processing circuits. 
 
The minimum value is derived from fulfilling the goal of reducing 10% of 
the total waste generated in the established PROGREMIC (Waste 
Management Program in Catalonia) assuming that the achievement of the 
reduction is carried out entirely from the composting of organic matter 
and considering the current type bag of Catalonia. 
 
 New developments. Reserve space for community self-composting indoors 
apple, covered with buildings or public spaces. Reserve space for the creation of 
units of urban gardens and growing tables. 
 

 
 Ccycle (%)= [organic matter absorbed into green space (urban gardens, 

parks, plant table, etc.) / organic matter generated] 
 
█ Evaluation parameter 
  Minimum value: > 28% of closing cycle 

 Desirable value:  100% of closing cycle 
100% of the organic matter produced in households (district / city) is transformed 
into compost for local use. 
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SCOPE 05. URBAN METABOLISM 
Secondary Scope: ATMÓSFERA 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

37 
 

Emission of greenhouse gases in the atmosphere (GHG)  

 
█ Objective 
 Climate change is one of the biggest challenges humanity is facing in the 

twenty-first century. The global warming is not a virtual threat, but a 
tangible reality. The fourth report of IPCC (Intergovernmental Panel on 
Climate Change), defines the phenomenon of climate change as an 
unequivocal and attributable to more than 90% certainty to human 
activities. 
 
Concerns about climate change has become the focus of most 
environmental agendas, generating different levels of competence, 
strategies, plans, actions and policies that aim to reverse the current trend. 
 
The objective is to monitor emissions of greenhouse gases GHGs in the 
atmosphere. 

 
█ Indicator definition 
 
 The indicator generating greenhouse gases derived directly from the 

energy consumption of a municipality. The sectors analyzed are: 
residential sector, service sector, mobility, the primary sector, the 
hydrological cycle, municipal facilities and services and waste 
management and street cleaning service. 
 
The Climate Change Convention defines as greenhouse gases (GHG) 
CO2, CH4, N2O, HFCs, PFCs and SF6 as they have a longer period of stay 
in the atmosphere. These gases differ in their influence on global warming 
(radioactive forcing) due to their different properties and lifetime in the 
atmosphere. These differences in the impact on the climate, expressed 
through a common unit based on the radioactive forcing of carbon dioxide 
CO2: CO2 equivalent emissions. 
 
The equivalence factor between different gases and the CO2 equivalent is 
called Global Warming Potential (GWP).  
 
Global warming potential (Source: IPCC) 

GAS GWP 
CO2 1 
CH4 25 
N2O 298 

 
Emission factors from the consumption of fuel and electricity 
(Source: BUWAL 250, 1998). 

FUEL tCO2eq/TJ  
Diesel 74,96 

Gasoline 70,78 
Natural gas 56,33 

Liquefied Petroleum Gas 66,12 
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The primary energy consumption in state electricity generation is as follows 
(Spanish electricity profile; Source: Ministry of Energy)  
 

SPANISH ELECTRICITY PROFILE 2008 
Renewable 12,19% 
Natural gas 31,86% 

Oil 7,03% 
Carbon  20,57% 
Nuclear 28,35% 

Total 100,00% 
 
Emission factors by source (source: IPCC) 
 

SOURCE [t CO2/ TJ]  
considers the oxidation factor 

Crude oil 72,9 
Anthracite 97,3 

Lignite 100,2 
Natural gas 55,8 

Nuclear 0 
Renewable 0 

 
Emissions are considered neutral, those energies that come from renewable 
sources such as water, wind, sun etc. 

 
 
 GHG (%)= [∑tCO2 by sector / number of inhabitants] 

 
█ Evaluation parameter 
 
  Minimum value: < 2 tCO2/inhabitant and year 

tCO2/ per capita do not include industrial use 
 Desirable value: 0 tCO2/ inhabitant and year 
tCO2/ per capita do not include industrial use 
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SCOPE 05. URBAN METABOLISM 
Secondary Scope: ATMOSPHERE 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

38 
 
Light pollution (Lpoll)  

 
█ Objective 
 Reduce light pollution and protect the night environment lumen 

unnecessary artificial sources. As described in the decree 82/2005 of 3 
May, environmental management of lighting for the protection of the 
night, it was to protect the environment at night in order to maintain, as 
much as possible, natural conditions this time to benefit people, wildlife, 
flora and ecosystems in general, to promote the energy efficiency of 
outdoor lighting, avoid the intrusion of artificial light unnecessary in 
houses and equipment to prevent and correct the disruptive effects of 
light pollution in the sky view. 

 
█ Indicator definition 
 
 Light pollution is the emission of light from artificial sources flow at night in 

intensity, direction or unnecessary spectral ranges, or schedules for the 
implementation of planned activities in the area where the lights are 
installed. 
 
 New developments. Assign to each section of street and public space more 
suitable lamps (design, light intensity, orientation, maximum degree of dispersion, 
operating hours) to reduce light pollution and minimize energy demand. 
 
 
Installations and lighting fixtures, lighting (interior and exterior) of public 
and private ownership shall be regulated according to the criteria 
established in Law 6/2001 of 31 May, environmental management of 
lighting for the protection of the night. Regulating the types of lamps 
according to the established area of protection, regulating the maximum 
disability glare outdoor lighting type roadway, the maximum intrusive 
lighting on vertical surfaces, among other factors. 
 
The indicator measures for each stretch of road the maximum average 
illumination expressed in lux, depending on the public road traffic. 

 
 Lpoll (lux)= [Lumens / m2 of road section] 

█ Evaluation parameter 
 
  Minimum value: < 35 lux in basic ways (traffic moving vehicles) and 

<20 lux to superblock interior streets (pedestrian traffic) 
The values should be accommodated according to traffic intensity and type of 
activity of the street sections: residential-commercial sections. 

 

 

  



80 
 

SCOPE 06. 
URBAN BIODIVERSITY  
 
The increase of biodiversity in an urban context is oriented towards the proper 
management of urban green spaces with the objective of attracting birds. Another 
important aspect is to make urban soils and pavements more permeable so they can 
receive rain water and nutrients and offering green spaces for recreation and 
socializing among resident population. 

 
█ Green Network 

It consists of constructing a green of interconnected parks, gardens, courtyards, 
interstitial spaces of the block and superblock interior streets. It also means the 
creating a green network between different city matrices and the urban pedestrian 
network. 

Furthermore, the integration and management of the rural green matrix is important 
in order to improve the green network’s quality and connectivity to city. This process 
is meant to preserve natural green and avoid its fragmentation.  

 

█ Structure 

Establish a minimum allocation of green space per resident (10m2/inhabitant) and 
articulate it in a network of green spaces accessible on a daily basis. Bring people to 
proximity green spaces to cover recreation needs, where easy access for people with 
disabilities must exist. Space distribution responds to a logical scalar that varies 
depending on the surface of green mass and the time needed to access each facility. 
For example, consider that all residents should either have access to a large green 
space of 1,000 m2 within less than 200 meters, or otherwise, live or work at a 
distance of less than 750 meters from a large 5,000 m2 green space. 

Urban designers should use as much permeable soils and pavements as possible to 
compensate for certain urbanization side effects, such as soil sealing and 
waterproofing. This can lower the environmental impact of urban development, 
enhance vegetation revival, regulate the hydrological cycle and improve 
environmental comfort. Green is projected not only at surface level, but also in 
height, where enough space should be left for green roofs and walls. The benefits of 
such design are: a better building thermal and acoustic insulation, a reduction of 
human-activity produced heat (heat island effect), an increase in the vegetation 
associated to urban fauna, and mitigation of climate change though CO2 retention 
capacity. 

 

█ Connectivity of urban green spaces 

Trees are a major vegetal element that can impact on city’s climate and when 
organized along street sidewalks, they become a structural element of the urban 
ecosystem’s biodiversity. According to each individual tree’s type and species, as 
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well as to the density of green volume that should be reached, we design the road 
layout so as to bring some structured heterogeneity to urban green and to connect 
street green to urban parks and squares. It is also important to analyze urban green 
axis according to criteria of biodiversity potential, permeability, acoustic comfort and 
species characteristics. 

From an aesthetic point of view, the urban planning must provide a natural 
landscape compatible with the environment and that strengthens city’s attractiveness 
and visual references. Take into consideration the environmental conditions (water, 
temperature and light) and choose native plant species or ones that are highly 
adaptable to local climate and soil conditions. Prefer noninvasive species that are 
resistant to pests ad consider a variety of trees that add to four seasons’ street 
chromatic diversity.  
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SCOPE 06. URBAN BIODIVERSITY  
Secondary Scope: ESTRUCTURE 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

39 
 
Soil biotic index (SBI)  

 
█ Objective 
 The proportion of permeable soil in the urban fabric must ensure the 

continuity of the green areas and the proper functioning of the water 
system. 
 
The sealing and waterproofing of the bulk soil slows down the possibility 
of vegetative life and the emergence of many organisms dependent. On 
the other hand, involves alterations in the hydrological cycle, the urban 
microclimate and air pollution. 

 
█ Indicator definition 
 
 Soil Biotic Index (SBI) Indicates the relationship between significant 

functional areas in the natural cycle of soil and total area of study. Factor is 
assigned to each piece of land according to the degree of naturalness and 
permeability. 

• Soils with permeable surfaces (1). Found in nature, not compacted. 
Maintain all their natural functions. Have vegetation or provide conditions 
that may be developed. Often found in parks, gardens, flowerbeds, 
agricultural lands, forests, etc. The lakes and rivers, her naturalness also 
considered permeable. 

• Soils with partially permeable surfaces (0.5). Soils in their natural state 
without being held part of their duties. It is, in general, floor surfaces that 
allow passage of air and water. They have lost all or part of biological 
function. For example, land lots and open fields. 

• Soil and plant green roofs (0.3). Plant substrates incorporated into the 
roofs of buildings. Extensive or intensive type. 

• Waterproof flooring (0). Can be built or not. Without structure and 
associated natural functions. 

 
 
 New developments. Green spaces reservoir and structural soil for habitability of 
tree species in the underground road. Reserve space on the roofs of public 
buildings to ensure the continuity of the green in height and associated functions: 
heat island mitigation, thermal insulation, etc. 
 

 
 SBI (%)= [∑ (soil permeability factor * area) / total area *] 

* Reference mesh of 200 x 200 m 
 
█ Evaluation parameter 
  Minimum value: > 25%  

Soil biotic index. 
 Desirable value: > 30%  
Soil biotic index. 
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SCOPE 06. URBAN BIODIVERSITY  
Secondary Scope: ESTRUCTURE 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

40 
 
Green area per inhabitant (GreenA)  

 
█ Objective 
 The coverage of green areas in the city is very important to maintain good 

quality of life. The squares, gardens, parks or urban forests play a vital role 
in the environment and biodiversity of the city, besides being places for 
walking, recreation and leisure. A level of spatial planning as part of its 
structure and city symbolize a balanced environment where the building is 
buffered with natural areas. 
 
Green spaces are considered by the World Health Organization (WHO) as 
“vital” for the benefits in physical and emotional well-being of individuals 
and help to mitigate urban decay, making it more livable and healthy.  

 
█ Indicator definition 
 
 The green area per capita is defined as the area of parks and gardens and 

other public areas with vegetation cover of urban areas in relation to 
population size. Green areas related to traffic (ie, roundabouts) are not 
considered. 
 
It is recommends a minimum of 10 m2 and it an allocation of 15 m2 per 
inhabitant.  
 
 New developments. Green spaces Reserve System (local green). Reserve space 
in block interiors. Incorporate green building space: vertical gardens and green 
roofs. Definition of urban green corridors passing through the proceedings and 
join the green with the urban fabric consolidated.  

 
 GreenA (m2/inhabitant)= [green area / number of inhabitants] 

 
█ Evaluation parameter 
 
  Minimum value: > 10 m2/inhabitant 

Green area per inhabitant for a particular district or sector 
 Desirable value: > 15 m2/ inhabitant 
Green area per inhabitant for a particular district or sector 
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SCOPE 06. URBAN BIODIVERSITY  
Secondary Scope: ESTRUCTURA 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

41 
 
Green roofs (Groof)  

 
█ Objective 
 Development of a second green roof combined with the green surface to 

ground level and connected with large trees, vines, etc. in order to 
enhance the urban biodiversity and urban green connection with 
suburban green. 
 
The green roofs are a type of construction system that add a finishing plant 
in buildings. Involve low maintenance and low water requirements. 
 
Three different types of green roofs depending on the thickness of the 
substrate plant and the construction system. The structure determines the 
type of species that can be accommodated, from small plants such as the 
genus Sedum (crass and succulent), ground cover and aromatic plants (on 
the intensive roof), shrub species and type kill (in the semi-intensive roof) 
and larger species such as trees and shrubs up to 10m high (on the 
intensive roof). 
 
The main environmental and social benefits of green roofs are translated 
into 

1. Building thermal insulation, sound insulation, protection of 
building materials. 

2. Urban metabolism: mitigating the heat island phenomenon urban 
runoff control, CO2 fixation. 

3. Organizations: control of urban biodiversity, urban green near the 
town, provision of space environmental knowledge transfer, new 
sound landscapes, colors and smells. 

 
█ Indicator definition 
 
 The indicator assesses the useful minimum stay green cover in relation to 

the total built housing sector or area of developable urban recycling. 
 
 Groof (%)=[Green roof area (m2) / total available roof area] 

 
█ Evaluation parameter 
 
  Minimum value: >10% of green roof 

In relation to the available roof area 
 Desirable value: >15% of green roof 
In relation to the available roof area 
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SCOPE 06. URBAN BIODIVERSITY  
Secondary Scope: ESTRUCTURE 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

42 
 

Proximity to green space people (PGspace)  

 
█ Objective 
 Assess the proximity of the population to green spaces. The objective is to 

reach for each citizen simultaneous access to different types of green 
space dimensions and features different from 1,000 m2 of green spaces to 
spaces larger than 10 ha, at a distance that can be explored on foot or by a 
short displacement public transportation (4 km). 
The interconnection between parks, gardens and interstitial spaces, forms 
an integral green tile, green, a network representing an increase of 
biodiversity and improving the quality of public space. The contributions 
of the network of green spaces are: the creation of an attractive, improving 
the environment variables in the public space, noise reduction, pollution 
reduction, etc. 

 
█ Indicator definition 
 Green spaces are considered those leisure areas close to a extension area 

of 1,000 m2 and more than 50% of pervious area (parks, gardens, open 
spaces for the exclusive use of pedestrians, squares).Green areas related 
to traffic (i.e., roundabouts) are not included. Accessible spaces and 
distances considered:  

• Green space larger than 1,000 m2 at a distance less than 200 meters 
(walking everyday in nature). These spaces correspond to garden, squares 
tiled room that offer a feature of daily contact between citizens and green. 

• Green space larger than 5,000 m2 at a distance less than 750 meters 
(walking everyday in nature). These spaces perform the most basic 
functions of stay and outdoor recreation of the resident population. 

• Green space larger than 1 ha at less than 2 km (cycling). These spaces 
would be the city's parks to ensure different opportunities for recreation 
and have certain uniqueness in relation to its historical character. 

• Green space greater than 10 ha at less than 4 km (taxi transit). These areas 
correspond mainly to free areas integrated into the natural environment, 
which are assigned a restoration and landscaping purposes. 

 
 PGspace (%)= [population operates simultaneously in 3 of 4 types of green 

spaces / total population] 
 
█ Evaluation parameter 
  Minimum value: simultaneous access to 3 types of green space 

For all of the resident population 
 Desirable value: simultaneous access to the 4 types of green space 
For all of the resident population 
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SCOPE 06. URBAN BIODIVERSITY  
Secondary Scope: POTENCIAL 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

43 
 
 
Index of urban parks functionality (UPfunc)  

 
█ Objective 
 Urban parks play a vital role in biodiversity conservation of the urban 

ecosystem, acting as islands within the urban matrix. 
 
The Objective of the functionality index to evaluate the potential of urban 
parks to accommodate a maximum variety of birds. The diversity of higher 
tropic group, such as birds, shows much less diversity of groups than 
insects. 
 
It is particularly interesting for the design and management of urban green 
spaces to see how they affect the characteristics of the parks in the 
richness of bird species. With this information, urban parks can be 
designed to enhance social values not only recreational but also the 
natural values of these areas can offer. 

 
█ Indicator definition 
 
 The indicator measures the rate of functionality of the largest urban parks 

in 1 ha from the analysis of eleven variables 
 

• Area (A). This is a relevant factor in the diversity of birds that can 
accommodate. The bigger the piece, plus habitats may have, that is, more 
niches to colonize. In large parks, the negative influence of the urban 
matrix (edge effect) is lower than in small parks. 

 
An important parameter when determining the function of the fragment is the 
structural complexity. A large area is not sufficient to maintain a rich diversity of 
birds, as species richness depends largely on the structure of the habitat. To 
estimate the structural complexity 8 factors evaluated:  
 

• Tree cover (B) measured as the percentage of trees in the fragment. The 
tree coverage favors the installation of typical forest birds, rare in cities. 
 

• Coverage of shrubs (C) measured as the percentage of shrubs. The 
richness of shrubs promotes the richness and rarity of species of birds, 
providing diverse habitats for breeding and protects against predators 
and pedestrian disruption. 
 

• Coverage of grass (D) measured as the percentage of grass. Fragments 
power lawn mowers or the presence of birds native to agricultural 
systems, but a high percentage of grass reduces the ability to provide 
protection areas. 
 

• Coverage of water (E) measured as a percentage of surface water within 
the park. The presence of a small lake or flooded area within the park 
features a new habitat, it can attract many species. 
 

• Number of large size trees (F). Considered in this category trees with a 
crown diameter of more than 6 meters and a height over 15 meters 
(Aesculus hippocastaneum, Fagus sylvatica). 
 

• Number of trees of medium size (G). Considered in this category trees 
with a crown diameter of between 4 and 6 meters and a height of 15 
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meters (Betula pendula, Cercis siliquastrum). 
 

• Number of trees of small size (H). Crown diameter of less than 4 meters 
and height of less than 6 meters (Arbutus unedo, Magnolia grandiflora). 
 

• Diversity of species of trees and shrubs (I): measured as the Shannon-
Weaver index: H = Σpi * log2pi. 

 
There are other two factors that reduce the likelihood that the park can 
accommodate a rich bird diversity: 
 

• Artificial coverage (J) measured as a percentage of impervious surface 
(roads, paved areas or buildings). Exposed surfaces, especially the floors 
paved reduce structural complexity by minimizing the ability to have a 
wealth of birds. 
 

• Proximity to source habitat (K) measured as the distance in miles to a 
green belt or a wooded area near you. Isolation from peripheral natural 
spaces has little effect, mainly due to the high dispersive ability of the 
birds (the source habitat can be difficult to determine.) Anyway it is 
interesting to consider this factor and that from the point of view of 
connectivity, more peripheral parks act as attractors of birds.  

 
 UPfunc = [A0,15 + B0,12 + C0,12 + D0,05 + E0,06 + F0,05 + G0,05 + H0,05 + I0,2 - J0,1 - 

K0,05] 
 
█ Evaluation parameter 
 
  Minimum value: >7 (centric urban fabrics); 7,3 (moderate urban fabrics); 7,5 

(residential urban fabrics). 
Average rate of urban parks greater than 1 ha each 
 Desirable value: > 7,5  
Average rate of urban parks greater than 1 ha each 
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SCOPE 06. URBAN BIODIVERSITY  
Secondary Scope: ESTRUCTURE 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

44 
 
Tree biodiversity (Btree)  

 
█ Objective 
 Roadside trees are the main vegetation in cities, a structural element of 

biodiversity in the urban ecosystem. The objective of this indicator is to 
assess the diversity of tree species in roadside trees in an area of 
approximately 400x400 meters (superblock). 
 
Drive mapping tree in the public road beyond the regulatory function of 
thermal comfort. The presence of trees leads to the attraction and wildlife 
refuge in the city and an attraction value in the public space more livable 
for its citizens. 

 
█ Indicator definition 
 Woodland biodiversity is calculated from the Shannon index H is the 

diversity and unity is the bit of information per individual (species). Pi is the 
probability of occurrence, ie the proportion of individuals of species i to 
total individuals. Thus, the index takes the number of species present in 
the study area (wealth) and the relative number of individuals of each 
species (abundance). 
 
In the selection of species to enhance biodiversity has to promote the 
presence and enrichment of the fauna. In terms of sustainability criteria is 
important to use native trees in the area or easily adapted (plants grow 
healthier, more resilient, require less natural resources, water, fertilizer-), 
using species resistant to pests and diseases and enhance the natural 
appearance of trees to reduce pruning and trimming and increase the 
diversity of plant and animal species. 
 
The choice of plants must be in line with the size and type of public space. 
Moreover, it is interesting selection of species with variable color 
throughout the year to diversify the visual appeal of public space. 
 
In New developments will be respected by avoiding land biophysical 
matrix, in large measure, the felling of existing trees. 

 
 Btree (bits of information per person)= [-  *]  

* Reference mesh of 400 x 400 m / superblock 
 
█ Evaluation parameter 
 
  Minimum value: > 4 information bits 

For an approximate area of 400x400 meters of urban or developable land 
 Desirable value:> 6 information bits 
For an approximate area of 400x400 meters of urban or developable land 
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SCOPE 06. URBAN BIODIVERSITY  
Secondary Scope: ESTRUCTURE 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

45 
 

Connectivity of urban green corridors (Ccorridors)  

 
█ Objective 
 Urban parks act as reservoirs for many species, mainly birds. The 

connectivity of green spaces (including parks and natural areas near the 
city) is essential to maintain biodiversity in the urban ecosystem. 
 
Green corridors are strips of land that for its environmental characteristics 
are together two natural areas that would otherwise be unrelated. The 
streets with a good permeable substrate and diverse tree presence act as 
a link between these natural areas. 

 
█ Indicator definition 
 
 The indicator measures the percentage of segments classified as urban 

green corridors by connector functionality of green space in relation to the 
total sections (total linear feet) of sector management. 

 
 The analysis of variables such as soil permeability, noise density stretch of 

street trees contribute to the definition of urban greenways. Sections with 
limited presence of trees have a reduced ability to connect green spaces. 
Noise is also a limiting variable for the presence of certain birds, wooded 
corridors provide alternative feeding sites and nesting in the breeding 
season if they have moderate noise levels low. Finally, the permeable 
areas within a connector act as stepping stones between large green 
areas. 
 
As guidance is recommended densities greater than 4 feet trees/10 linear 
noise levels lower than 60 dB (A) and soil permeability rates greater than 
0.25. 
 
Ccorridors (%)= [urban green corridors sections (m2)/ Total street sections  
(m2)] 

 
█ Evaluation parameter 
 
  Minimum value: > 5% of sections (road surface) 

Ensure connectivity of urban and peri-urban green spaces 
 Desirable value: > 10% of sections (road surface) 
For the sections defined as urban green corridors 
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SCOPE 07.  
SOCIAL COHESION  
 
█ Population mixture 

Social cohesion in an urban context refers to the degree of cohabitation between 
people with different cultures, ages, incomes and different professions. Increased 
social cohesion is closely related to the concepts of diversity and activity mixing, 
helping reach a more complex and compact city model. Proximity and compactness 
encourage contact between different groups; complexity favors the presence of 
various groups of people in the same area. 

The analysis of various urban realities shows that the social segregation prevailing in 
certain city areas is often a result of uses and functions separation and urban sprawl. 
The separation of groups based on income, age, culture or other characteristics, 
generates mutual ignorance, which fosters fear, insecurity and marginalization. 

Sustainability strategies should be planned so that all citizens can actively 
participate, regardless of their status. 

 

█ Housing 

Any action on the city’s housing infrastructure, be it change, replacement or 
rehabilitation, has an impact on the social structure. Intervening on housing is crucial 
to prevent social exclusion, precisely because it is the main factor of urban 
segregation since prices are directly associated to income. A vast offer and a 
controlled social dwellings system is one of the best ways to ensure access to 
housing. 

To encourage the diversity principle in the residents’ social composition, it is 
important that new strategies fit urban housing programs and the target population’s 
social characteristics. Also, it should not ignore the typology found in existing 
adjacent fabrics. 

Plan 30% to 50% of the built floor area to urban social housing and make sure it is 
mentioned in all zonal legislation official documents. 

Social housing will be located near facilities, green spaces and public transport 
networks. Its homogeneous distribution encourages neighborhood social relations 
among diverse groups. The mix of dwellings by tenure (owned or rented), title (free 
or protected) is balanced so that there is an even urban spatial distribution of social 
housing, be it within the same building, same block or same street.  

 
█ Public Facilities 

Plan an optimum public facilities distribution by size and type, to ensure diversity 
and a balanced distribution. The quantification by use responds to residents’ 
demand and aims at fulfilling a facility deficit. It must be linked to two criteria, being, 
urban fabric type and demography. 
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Creating a network of local public facilities is a basic condition to ensure accessibility 
and thus, the habitability level. Public facilities shall be located where users can 
access on foot, i.e., within 300 and 600 meters depending on the equipment type. 

Basic equipment meant to cover population’s daily needs must be close to home 
and work. Proximity refers to the first level of services, where the influence area is 
limited to a determinate neighborhood. The equipment considered in proximity 
calculus are: cultural (associative civic centers, neighborhood libraries, cultural 
centers), sport (outdoor sports courts, small sports complexes, sports centers, 
extensive sport fields), education (kindergartens, primary schools, secondary 
education centers, school/higher vocational centers, adult education, and 
occupational), health (health centers and emergency services) and welfare (social 
services centers, day centers, nursing homes). 
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SCOPE 07. SOCIAL COHESION 
Secondary Scope: POPULATION MIXING 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

46 
 
Ageing index (IAgeing)  

 
█ Objective 
 Find the balance of the population of different ages in the same 

neighborhood or area of study in relation to an entire city. Increase the 
cohesion of the various age groups from the contact in the same physical 
space. 

 
█ Indicator definition 
 The aging index indicates the quantitative relationship between the elderly 

and the youngest in a given territory. It makes possible to appreciate the 
changes resulting from the aging process: it demonstrates the changes in 
societal demands, especially in health and social care, and in the direction 
of intergenerational transfers. 
 
Spatial distribution of this variable is calculated apart from the descriptive 
value of the indicator. Broadly, residential segregation in a city indicates 
the level of inequality in the distribution of a group to various areas. From 
the design of urban policy since planning is interesting to obtain a 
quantitative view of this segregation to anticipate and act on the areas 
most affected by this process. 
Segregation index of people over 65 indicates the level of inequality in the 
spatial distribution of this group of individuals on the total sample to which 
they belong. 
The index is bounded between 0 and 1, values which correspond to an 
exactly equal distribution and a distribution of maximum segregation. Can 
also be expressed as a percentage (0 - 100), which translates as the 
proportion of minority group would have to change residence to obtain a 
uniform distribution20.  

 
 (1) IAgeing (%)= [population aged 65 / population aged < 15] 

(2) Isegregation (%)=   Where: 

n = Number of territorial units for which the index is calculated, in this case, neighborhoods 
T = Municipality's total population 
ti = Population in the i territorial unit  
X = Population group to study in the municipality 
xi = Population of X group in the i territorial unit  

 
█ Evaluation parameter 
  Minimum value: < 200 ageing index and <30 segregation index 

Segregation index of over 65 years population range 
 Desirable value: 100 ageing index and no segregation (0) 
Segregation index of over 65 years population range 

 
 

  

                                                           
20 Jakubs, 1981; Massey, Denton, 1988. 
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SCOPE 07. SOCIAL COHESION 
Secondary Scope: POPULATION MIX 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

47 
 
Foreign population (Fpop)  

 
█ Objective 
 Find the balance of people of different backgrounds. Increase the 

cohesion of groups of different origins from the contact in the same 
physical space. 

 
█ Indicator definition 
 
 Calculate the relative weight of the foreign population in relation to the 

total population of a district or city. 
 
On the other hand also calculates the index of segregation, ie, the spatial 
distribution of this variable. This index indicates the level of inequality in 
the spatial distribution of the immigrant population, taking into account 
the number and the total population. 
 
The index is bounded between 0 and 1, values which correspond to an 
exactly equal distribution and a distribution of maximum segregation. Can 
also be expressed as a percentage (0 - 100), which translates as the 
proportion of minority group would have to change residence to obtain a 
uniform distribution21.  

 
 (1) Fpop (%)= [foreign population / total population] 

(2) Isegregation (%)=    

Where: 
n = Number of territorial units for which the index is calculated, in this case, neighborhoods 
T = Total population of the municipality 
ti = Population in the i territorial unit  
X = Population group to study in the municipality 
xi = Population of X group in the i territorial unit  

 
█ Evaluation parameter 
 
  Minimum value: < 30 segregation index 

Segregation index of  foreign population range 
 Desirable value: with no spatial segregation ((0) 
Segregation index of  foreign population range 

 
 

 

 

 

  

                                                           
21 Jakubs, 1981; Massey, Denton, 1988. 
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SCOPE 07. SOCIAL COHESION 
Secondary Scope: POPULATION MIXING 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

48 
 
Post-graduated inhabitants (Ipost-grad)  

 
█ Objective 
 Find the balance of the population of different incomes. Enhance the 

coherence of various income groups from the contact in the same physical 
space. 

 
█ Indicator definition 
 
 The indicator shows the quantitative relationship between people with 

higher education and the total population. In places where no information 
on income, it has proven to be a good indicator that helps to infer the 
income gap between the neighborhoods of the city, on the basis that on 
average graduates earn a grade 3 to pay higher wages the rest of the 
population, especially in the upper segments of adulthood. 
 
The index of segregation of post-graduates indicates the level of inequality 
in the spatial distribution of this group of individuals on the total sample to 
which they belong. 
 
The index is bounded between 0 and 1, values which correspond to an 
exactly equal distribution and a distribution of maximum segregation. Can 
also be expressed as a percentage (0 - 100), which translates as the 
proportion of minority group would have to change residence to obtain a 
uniform distribution22.  

 
 (1) Ipost-grad (%)= [Post-graduated inhabitants / total population] 

(2) Isegregation (%)=   Where: 

n = Number of territorial units for which the index is calculated, in this case, neighborhoods 
T = Total population of the municipality 
ti = Population in the i territorial unit  
X = Population of the group to study in the municipality 
xi = Population of X group in the i territorial unit  

 
█ Evaluation parameter 
 
  Minimum value: < 30 segregation index 

Segregation index of post-graduate inhabitants 
 Desirable value: with no spatial segregation (0) 
Segregation index of post-graduate inhabitants 

 

 

 
 
 
  

                                                           
22 Jakubs, 1981; Massey, Denton, 1988. 
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SCOPE 07. SOCIAL COHESION 
Secondary Scope: ACCESS TO HOUSING 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

49 
 
Social Housing (SH) 

 
█ Objective 
 Ensure that the composition of the housing stock does not exclude any 

citizen on grounds of income, while mixing the different types to mitigate 
spatial segregation within the city. 

 
█ Indicator definition 
 Any action on the housing of a city, either change, replacement, 

rehabilitation, and of course also inaction has a consequence on the social 
structure. Indeed, action on housing are the strategic point to avoid social 
exclusion, precisely because housing is the main factor of urban 
segregation, as on it filters are applied directly to income in terms of price. 
Although there are many other possibilities in housing policy (promotion 
of rent, tax changes, control of empty houses, etc.), The existence of a 
large housing stock protected, stable over time and well distributed in 
different districts, is one of the best guarantees of social cohesion in a city. 
The rate of housing segregation of protection indicates the level of 
inequality in the spatial distribution of this group of individuals on the total 
sample to which they belong. 
The index is bounded between 0 and 1, values which correspond to an 
exactly equal distribution and a distribution of maximum segregation. Can 
also be expressed as a percentage (0 - 100), which translates as the 
proportion of minority group would have to change residence to obtain a 
uniform distribution23.  

 
 (1) SH (%)= [social housing / total housing] 

(2) Isegregation (%)=   Where: 

n = Number of territorial units for which the index is calculated, in this case, neighborhoods 
T = Total population of the municipality 
ti = Population in the i territorial unit  
X = Population of the group to study in the municipality 
xi = Population of X group in the i territorial unit 

 
█ Evaluation parameter 
 
  Minimum value: > 15% SH (consolidated fabric) y < 30 segregation 

index 
Segregation index of social housing 
 Desirable value: 30-60% SH without spatial segregation (0) 
Segregation index of social housing  

 

 

 
  

                                                           
23 Jakubs, 1981; Massey, Denton, 1988. 
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SCOPE 07. SOCIAL COHESION 
Secondary Scope: ACCESS TO HOUSING 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

50 
 
 
Provision of public facilities (PROVpfac)  

 
█ Objective 
 Ensure that all people, regardless of their socio-demographic 

characteristics, has at its disposal optimum deployment of equipment, 
using a quantitative diagnosis of the adequacy of non-residential supply to 
the needs of the population. In an analysis of social cohesion from the 
urban point of view is especially important supply of equipment used by 
the public, as these are, from a generic point of view, needs satisfiers. 

 
█ Indicator definition 
 
 Equipment means the set of allocations that the community considers 

essential to the functioning of the social structure, coinciding with those 
that require public. Therefore, we must distinguish its ownership or use, so 
as to analyze the facilities to which all people have access, regardless of 
status or income level. 
 
In a city must understand the provision of facilities to guarantee the quality 
of urban life and as building block for social cohesion. 
 
To calculate the optimal allocation of local public facilities are used to 
certain standards from the amount of space needed by each user 
according to various rules and recommendations (Hernández Aja, A, 
1997). The figures are clarified on the basis of two criteria: the type of 
tissue in the area (central, middle and residential) and characterization 
demographic (young population, sustainable or aged). The determination 
of the amount of equipment required is in proportion to the amount of 
population residing in each tissue. The result is a standard in m2 per capita 
for each type of equipment. 
 
In applying the standards to the population figures obtained in terms of 
ground equipment, an optimal allocation on the basis of the above 
parameters. This should be considered a recommendation that should 
tend toward the endowment of the area. The calculation provides useful 
information on what equipment deficits and what are the most abundant. 
For example, you specify the provision of equipment for a medium fabric 
with a balanced population (aged or young): 
 

   CULTURE 
Scope Equipment m2/ inhabitant Allocation module-m2 
Neighborhood Local and associative 0,06 100 
Neighborhood Small library 0,02 500 

One-purpose 
cultural centre 0,0375 

750 

Neighborhood-City Multipurpose 
cultural centre 0,1 

2000 

Worship centre 0,025 1000 
Median Library 0,02 1500 

City Unique cultural 0,25 variable 
 TOTAL 0,5125  
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   SPORT 
SCOPE Equipment m2s/ inhabitant Allocation module-m2 
nEIG Small playgrounds 0,35 540 
Neighborhood Rooms and halls 0,07 > 1 ha 

Indoor pools 0,01 Variable 
Neighborhood-
City 

Rooms and halls 0,06 Variable 
Outdoor Pools 0,16 Variable 
Indoor pools 0,011 Variable 
Large playground 0,68 Variable 

Neighborhood Equip. big events 1,36 Variable 
 TOTAL 2,701  

 
EDUCATION 

SCOPE Facility m2/inhabitant Allocation module-m2 
Vecindario Kindergarten 0,54 1000 

Primary School 0,85 2400 
Neighborhood Junior High School 0,8 3900 
Neighborhood-
City 

Senior High school + 
Professional Training 
Center 0,46 

5700 

Adult Training Center + 
adult continuing 
education 0,15 

3000 

TOTAL 2,8  
City Post-graduated 0,85 variable 
 TOTAL 3,65  

 
   HEALTH 
SCOPE Facility m2/inhabitant Allocation module-m2 
Neighborhood Health Center 0,035 1000 

Emergency Center 0,015 300 
Neighborhood-
City 

Specialized Health 
Center 0,035 1000 
Specialized Hospital 0,1 3000 

City Hospital 0,2 25000 
 TOTAL 0,385  

 
   WELFARE 
SCOPE Facility habitant Allocation module-m2 

Neighborhood Elderly centre 0,035 100 
Day care centre for elderly 0,025 500 

Neighborhood-
City 

Elderly Residences 0,13 5000 
Alternative accommodation 0,223 5000 
Social services center 0,025 500 
Specialized center 0,025 Variable 

City Social residence 0,001 Variable 
Social hostel 0,002 Variable 

 TOTAL 0,466  
 

 
 PROVpfac (%)= [Provision (m2s/inhabitant) for each type of facility / 

optimal allocation (m2s/inhabitant)] 
 
█ Evaluation parameter 
 
  Minimum value: > 75% of the optimal reference values 

For considered typology: cultural, educational, etc. 
 Desirable value: 100% of the optimal reference values 
For considered typology: cultural, educational, etc. 
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SCOPE 07. SOCIAL COHESION 
Secondary Scope: ACCESS TO HOUSING 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

51 
 

 
Proximity of the population to public facilities (PROXpfac)  

 
█ Objective 
 Ensure that the population has, in a certain proximity radius, the largest 

number of different equipment, so you can cover on foot different cultural 
needs, education, health, without resorting to other means of transport. 
 
The simultaneous proximity measures how much stock is near the same 
time to different types of equipment. Also reports of urban compactness 
and mixed uses in the city.  

 
█ Indicator definition 
 
 At the time that the population is provided with a sufficient amount of 

ground equipment to meet the basic needs of all social groups, must be 
distributed properly. Proximity to facilities is a basic condition for its 
accessibility, especially for people with reduced mobility. 
 
The simultaneous proximity also reports of urban compactness and mixed 
uses in the city. An equitable distribution of allocations in the territory 
reduces mobility and encourages power distribution utilities. 
 
Basic equipment means proximity or one that covers most daily needs of 
the population, which constitutes the first level of services, with an area of 
influence is limited to the neighborhood are located. Are low attraction 
power facilities for people from outside the area, but irreplaceable tasks 
are performed by these city facilities, which have a different sphere of 
influence and cover other needs. 
The equipment considered are the following 
 

CULTURE Distance (m) 
Community centers and associations < 300 
Local library / district < 300 
One-purpose small cultural center < 300 

 

   

 
SPORT Distance (m) 
Outdoor sports courts < 300 
Small complex indoor / outdoor < 300 
Sports Center < 600 
Extensive sports playgrounds < 600 
 

EDUCATION Distance (m) 
Kindergarten < 300 
Primary School < 300 
Junior High School < 600 
Senior High school + Professional Training Center < 600 

 

 
HEALTH Distance (m) 
Health centers / emergency < 600 
Specialized health centers without detention < 600 
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SOCIAL WELFARE Distance (m) 
Social Service Centres < 300 
Elderly Residences < 300 
SOCIAL WELFARE < 600 

 
Thus, this analysis only considers local facilities and excludes the city team, 
and that though they are most suitable for medium-sized towns, proximity 
to all its inhabitants is not a necessary condition (hospital, college, flag of 
great shows sports, etc.). In an ideal situation would be spread evenly 
across all districts and would provide service to a population variable, in 
general area of town. 
 
Calculation is made based on the count of the population is within the 
specified radius of proximity. It assesses the percentage of population with 
simultaneous coverage at 5 types of equipment. The calculation can also 
be made from the simultaneous coverage at 16 secondary equipment 
typologies. 

 
 
 PROXpfac (%)= [population with simultaneous coverage of both the 5 

types of equipment / total population] 
 
A more detailed analysis can break down the coverage for all equipment 
listed by type. 

 
█ Evaluation parameter 
 
  Minimum value: > 75% of population with simultaneous proximity 

To 5 types of facilities: cultural, sports, education, health and social welfare 
 Desirable value: 100% of population with simultaneous proximity 
To 5 types of facilities: cultural, sports, education, health and social welfare 
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SCOPE 08. 
HABITABILITY IN HOUSING AND BUILDING 
 
House and building habitability is oriented toward a conception of flexible, 
multifunctional, sustainable space adaptable in time. This is to enhance the use value 
of housing according to society’s changing needs and to maintain property’s use 
value for as long as possible. Is also important to consider housing habitability at a 
broader scale, i.e., as part of the urban space, in order to achieve a sustainable, 
socially cohesive city design. 

 

█ Housing Habitability  

Building planning has to integrate the perfectibility criteria because it can affect the 
building’s effective life. This is explained by the fact that a house takes some time to 
be accommodated and optimized (to have devices modified or replaced to 
accomplish today’s criteria) for its occupants to avoid resource wasting and high 
private / public spending. But superficial solutions to compensate for an inadequate 
model or keep on wasting resources are equally poor economic approaches. 

It is necessary to adopt sustainability and energy saving criteria according to 
building typology. The main sustainability and energy savings criteria must come 
from the architectural concept and planning themselves. Mainly, they should focus 
on the relationship with the outside, i.e., on climate control based on natural 
resources (solar gain, passive systems, solar protection and its relevance to seasons, 
natural crossed ventilation, etc.). 

Regarding typology, it is known that transversal house units having two opposite 
exterior walls are those that best meet the climatic requirements and, therefore, save 
energy. This typology provides environmental space complexity and enables 
healthier lifestyle conditions; for instance, having two fronts with different levels of 
illumination, different levels of sun and shade, temperature or views makes interior 
space cross-ventilation be more efficient in transversal types of dwellings than in the 
ones with only one facade. Establish a dialogue between housing and urban 
environment, allowing users to enjoy civility and privacy within their neighborhood. 

Consider creating semi-exterior intermediate spaces, i.e., spaces outside the 
building’s thermal envelope that can offer a versatile and effective response to 
weather’s changing conditions. In addition to improving the possibilities for housing 
energy efficiency, such intermediate spaces can play the role of acoustic insulators. 
The official building rules will not consider the computable surfaces of those 
unheated spaces, which are to be built on the house’s perimeter and consist in a 
maximum area of 20% of the total construction. 

All dwellings must be universally accessible: providing habitability for people with 
reduced mobility is not only a question of social dignity, but also a guarantee for 
disposing of space functionality and sufficient dimensional qualities. 
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Ecological Urbanism’s commitment is to provide dwelling flexibility and 
adaptability. The introduction of a capacity to provide greater adaptability by 
housing design involves reviewing of certain construction criteria, typologies or 
normative. Several mechanisms have been proposed: theories that distinguish, 
basic, fix and structural components, embeddable and customizable parts according 
to users’ necessities, reducing fix walls to incorporate mobile elements or the 
possibility of creating living spaces of convertible use. 

Despite the facilities offered by new construction techniques, in practice, urban 
housing distribution modifications are not easy to process. Thus, it is necessary to 
provide adapt urban house models to contemporary needs through a more flexible 
and versatile partitioning and applications without the need for complex or costly 
processes. This approach puts a strain on the traditional hierarchy of the housing 
space and vocabulary: double bedroom, twin, single, etc., to open a horizon in 
which similar surface rooms can take up for the changing needs of household 
members.  

There should be a revision of the traditional concept of “house” and rooms, so that it 
can respond to changing requirements of collectivity and individual relationship 
within the household. Since planning standards and rules encourage housing 
programs based on functional differentiation, its review should focus on: 

• Redefining the role of kitchen in relation to the living room / dining room. 
• Role of kitchen as a place of relationship and shared tasks. Loss of the high 

representative role. 
• Avoid characterizing bedrooms in terms of roles. 
• Bedrooms should be designed as rooms with capacity to provide activities that go 

beyond only rest. They should be able to house gathering and groups outside the 
family (for team studying, homework, reading, listening to music, play games, use the 
computer, interacting, etc.). 

• Respond to the family members’ need for autonomy and privacy, or for working at 
home, studying – for the use of information technology devices, for support of family 
reunification situations, etc. 

 
Proper dwelling offers security, stability, health, and enables good personal 
development in all facets and activities it is designed for. Housing design goes 
beyond getting the maximum use value, as it tries to project a space for people and 
should be provided with spatial plus-values and a certain complexity within. This 
quality is called spatial comfort. Comfort, because the possibilities of architecture 
use a set of requirements that affect our senses and the space that surrounds us. 
Spatial comfort as it affects the construction of the plant and the housing section, 
and speaks of values related to: spatial and visual comfort, contiguity between 
spaces, simultaneous or sequential perception, sense of place, etc. 

 
█ Building habitability 

Buildings are the first step to achieving a cohesive city model. In addition to the 
premises for community uses and technical services (electricity infrastructure, 
maintenance, energy concentration, collection, etc.), grouping buildings or spaces 
can supplement the household activities and encourage neighborhood 
relationships. One of the spaces that can be dedicated to community use is the roof 
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level itself. This is feasible for facilities and common residential activities, as it can 
hold leisure space, furniture for social relations and green areas. 

Ecological Planning’s main objective is to make coexist different residential 
programs in the same building (family homes of various sizes, for groups such as 
youth, elderly, etc.) and from non-residential uses associated with the tertiary activity, 
commercial, production (small shops, professional offices, etc.). This is the opposite 
model to the typical zoned city and encourages building a model of cooperation, 
including proximity between residence and work. 

This complex urban building model, which often occurs in the consolidated cities, is 
hampered in most new developments due to the systematic application of zoning 
parameters as generators of a rigid, segregated urban fabric. In exchange, 
architectural building mechanism, space and functions, would better visualized in 
section schemes, from which connection between various themes is illustrated from 
level to level. Such planning process tool is somewhat opposed to the traditional 
way of planning the city’s buildings, which uses merely more than a systematic 
repetition of floor plans. Urban measures should not encourage the computation of 
separate spaces anymore, but they should indeed consider specific parametric 
combinations and calculate interrelating indicators. 

Finally, it encourages the integration of small local services within residential 
buildings. The allowance of space within buildings (on the lower floors) for small 
local facilities is compatible with residential use. It recreates the richness of 
possibilities usually offered by consolidated city districts, possibilities that in the last 
decades more likely have been prevented by urban planning. The new proposal also 
liberates soil, enhances civil life around residential buildings and focuses on 
connecting people by promoting service diversity between neighbors and other 
districts’ residents. 

 
█ Metabolism in building 

 
To achieve habitability in the building there is a flow of resources that has to be 
minimized by environmental planning, both in the construction phase as while the 
units are being occupied. To this, buildings should be constructed with as much 
local materials as possible, considering construction material’s life cycles and 
recycling processes. The materials should be no contaminating and meet the 
standards of eco-labeling. 
 
The building and its devices are designed so as to perform drinking water, gray 
water and sewage usage and recycling. The building is also planned to seek the 
maximum self-sufficiency using renewable energy. Its design should be suited to 
achieve greater efficiencies of use be architecturally designed to use passive systems 
and natural climate control systems to significantly reduce the need for active 
systems. 
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SCOPE 07. HABITABILITY IN HOUSING AND 
BUILDING 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

52 
 
 
More sustainable houses and buildings 

 
 
 On the determinants and indicators of housing and construction are 

considered as valid those included in an integrated manner in existing 
certifications on this subject. 
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GUIDE FUNCTION OF SUSTAINABILITY 
 
 
APPLICABILITY (FASE), P (Planning) C (development / construction) U (use) 

53 
 

Urban System Efficiency  (USeff)  

 
█ Objective 
 The model of sustainable city is one that, reversing the current trend 

gradually reduced energy (resource consumption) while increasing the 
level of urban organization. The reduction of this equation in time 
becomes the guiding function of cities in the process towards 
sustainability. This ensures a maximization of entropy in terms of 
information and minimization of entropy and in terms of pressure on the 
environment. 
 
The objective is to increase the efficiency of urban systems, resulting in 
reduced resource consumption and increased urban complexity (degree 
of organized information in the city). 
 
The model of sustainable city incorporates information and knowledge in 
urban planning processes, both in new developments and in consolidated 
fabrics, reversing the consumption of resources needed to keep this 
information organized. 

 
█ Indicator definition 
 
 The ratio relates the energy and organization of the system and turn points 

in time. The indicator is set as the guiding function of sustainability which 
decreases in time in the recovery systems that: 1) maximize the entropy in 
terms of information and 2) minimize the projection of entropy in the 
environment by consuming less energy. This represents an arrow with a 
tendency to a more ideal, stable and mature situation. 
 
Energy consumption indicates population energy demand for the areas of 
consumption: residential sector, service sector, mobility, primary sector, 
water cycle, waste management and cleaning service. The methodological 
analysis is detailed in terms of the indicator number 24, Energy 
consumption by sector. 
 
Urban complexity (H) is calculated from urban diversity index from the 
Information Theory. It calculates the amount of information containing 
message and shows the organized information level in the urban system. It 
indicates the ratio of bits of information per individual for a given area. The 
resulting value is multiplied by the number of legal persons (n) in order to 
weigh and evaluate the weight of the carriers of information in achieving 
the value of complexity. The methodological analysis is detailed in terms of 
the indicator number 19, Urban diversity index.  

 
 USeff (%)= [E / nH] 

Where:  
E is the absolute energy consumption (MWh) of the urban system 
n is the number of legal entities of the city 
H is the urban complexity of the system, degree of organized information. 
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█ Evaluation parameter 
 
  Minimum value: < 40 

Urban system efficiency 
 Desirable value: tendency to 0 
Urban system efficiency 
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Tools for ecological urbanism development: 
 
Block and superblock 
 
Ecological Urbanism and its three-level urbanism conceptual, requires new basic 
organization units (namely, the block and the superblock) to quantify and analyze 
urban condition. These units, or cells, relate to a new basic regulatory framework, 
one that is broader and more comprehensive than the current planning rules and 
approach. It seeks to be more flexible and adaptable to the needs of living in 
sustainable cities.  

For each of the levels, or management layers (underground, street and upper level), 
there are new parameters of regulation and efficiency for new developments based 
on Ecological Urbanism. Thus, the classic planning procedures are replaced by other 
criteria and process which are broken down into the index card of block 
characteristics. 

These index cards allow an open plan, more flexible residential models (than the 
ones that are being built nowadays in Catalonia) and the introduction of new 
building systems and devices. The index cards as well the parameters and 
requirements are tools that aim at helping designers to meet new mobility and 
public space models, as well as urban metabolism and social cohesion issues. 

For example, Ecological Urbanism specifies the use of roofs for solar energy, solar 
water or vegetable strata, reserves space for bicycle parking, storage tanks for 
seasonal energy transfer and solar thermal storage rooms for selective waste 
collection. As for dimensional urban settings, the maximum constructible area or 
number of floors, are managed using flexible criteria and volumetric analysis. 

 

Block 

The block is the basic cell to be constructed and should be organized as to be 
interstitial space free in all three planning levels. The block represents the minimum 
unit to apply the specifications of Ecological Urbanism to new developments. These 
specifications are laid down in the index cards features. 

 

Superblock 

The superblock is the basic cell for organizing and interconnecting networks at all 
three intervention levels: public space and mobility networks, infrastructure and 
services network, green network, equipment and basic services network, community 
social relations, environment. 
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Adapting indicators to the main restrictors and to the pillars 
of urban occupation model:  
 
The following graphics show the degree of dependence (strong or weak) between 
each indicator and the guide-function components, as well as to various urban 
habitability issues. 

All indicators are more or less connected to either a guide-function component, or 
to an urban habitability component.   

The fact that habitability and the guide-function are interdependently related to all 
indicators, they become the main Ecological Urbanism restrictors. 

Being objective and measurable by nature, indicators give their full meaning to each 
one of the urban occupation model fundamental principles, in a way that key aspects 
such as compactness, complexity, resource efficiency in metabolic uses and social 
cohesion, also become objective and measurable. 

 
Main ecological urbanism restrictors 

 
First restrictor 
 

 
 
Second restrictor  
 

 

  

HE

Sustainability guide-function

Resource comsuption
(Energy)

Organized information
by number of legal entities
(Complexity)

PS F B Bi SC

Urban habitability

Public Space Facilities Building Biodiversity Social  Cohesion
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INDICATORS
SUSTAINABILITY

GUIDE-FUNCTION HABITABILITY
URBAN MODEL 

AXES SCOPE

Absolute compactness

Net housing densityLANDCOVER E Ps Sc

HE Ps Sc

PUBLIC SPACE 
AND URBAN  

HABITABILITY

Corrected compactness

Acoustic comfort

Thermic comfort

Air quality

Street space accessibility

Visual perception of urban vegetation

Street proportion

Population proximity to basic services

Ps bi sc

E Ps b Bi

Ps b bi

Ps b sc

Ps Sc

E Ps bi

Ps Bi

H Ps

scCOMPACTNESS 
AND 

FUNCTIONALITY

MOBILITY AND 
SERVICES

E Ps Sc

E Ps Sc

HE Ps Bi Sc

E ps sc

h Ps b sc

Ps b

E Ps

Proximity to alternative public transport networks

Public road distribution

Population proximity to bicycle parking

Off-street parking for private vehicles

Theoretical private vehicle parking infraestructure deficit

Loading and unloading goods off the road

Displacement modes among population

COMPACTNESS 
AND 

FUNCTIONALITY

Infraestructure services E h Ps b

URBAN
COMPLEXITY

Proximity to everyday business

Dense knowledge activities (@)

Urban diversity index

Balance between activity and residence

Spatial and functional continuity of street connector

He Ps F B Sc

H ps B sc

HE Ps B Sc

H F

H Ps B Sc

COMPLEXITY

GREEN SPACES
AND URBAN

BIODIVERSITY
Ps Bi

Ps Bi Sc

Ps Bi Sc

ps Bi

Ps Bi

Ps Bi sc

Soil biotic index

Tree biodiversity

Green area per inhabitant

Index of urban parks functionality

Proximity to green space people

Connectivity of urban green corridors

COMPLEXITY

Green roofs Ps BiE Bf
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INDICATORS
SUSTAINABILITY

GUIDE-FUNCTION HABITABILITY
URBAN MODEL 

AXES SCOPE

URBAN 
METABOLISM

E ps f b sc

E f b

E ps f b sc

E ps f b

E ps f b

E ps f b

E bi sc

E
ps b biE

E ps b

E sc

Local production of renewable energy

Energy consumption by sector

Energy self-sufficiency

Reclaimed marginal water

Water consumption by sector

Recovery of construction and demolition waste

Self-sufficiency water

Food self-production

Provision of collection containers

Population proximity to collection centers

Emission of greenhouse gases in the atmosphere

Closing of organic matter cycle E ps b bi sc

E ps f b bi

EFFICIENCY

Separate collection net

E ps bProximity of the population to collection points

Light pollution E Ps

Post-graduated inhabitants

Social housing

Ageing index

Foreign population

Provision of public facilities

Proximity of the population to public facilities

Urban System Efficiency

eP f b Sc
SOCIAL 

COHESION 

eP Sc

Sc

B Sc

eP F Sc

eP F Sc

HE EP F B Sc

SOCIAL 
COHESION

More sustainable houses and buildings HE BHABITABILITY IN HOUSING  
AND BUILDING

GUIDE FUNCTION OF 
SUSTAINABILITY
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Tools for ecological urbanism organization:  
 
Administration and governance 
 
Each objective requires appropriate organization to be fulfilled. The techniques and 
current technologies are sufficient to reduce the uncertainties arising from 
unsustainable processes in which we operate. However, it is today’s society that is 
not organized and does not have the appropriate management mechanisms to 
reduce them. Today’s lack of sustainability is not due to a lack of knowledge, but to 
poor organization and too weak management measures to lead a full process 
towards sustainability. 

The planning process must incorporate green urban planning in relation to 
construction plans, as urban metabolism is a new concept that forces us to rethink 
urban management mechanisms. Indeed, new urban development buildings must 
fulfill the objective of becoming self-sufficient using renewable energy, among 
others. Since it is an Ecological Urbanism goal, it is nevertheless necessary to find the 
right management organization to resolve such an issue. This example can be 
extended to any of the issues involved in new developments planned with 
sustainability criteria, from the very beginning of planning, to governance. 

Moreover, to enhance administrative transparency, training and citizen participation 
are important to making a proper planning and build appropriate organizations to 
lead the management processes. These organizations should be under local 
administration’s supervision and be part of urban planning, project execution and 
functional processes. 
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