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CHAPTER 4

INTEGRATED PLANNING, SPATIAL ORGANIZATION AND 
SUSTAINABLE MOBILITY IN THE CONTEXT OF BRAZILIAN CITIES

Antônio Nélson Rodrigues da Silva1

Marcela da Silva Costa2

Márcia Helena Macêdo3

1 INTRODUCTION

In historical terms, until the advent of motorized means of transportation, the 
sizes of cities were limited by times and distances that could be covered on foot 
(or alternatively by vehicles drawn by animal traction). As this process is addressed 
in other chapters of this book, only a few brief references to this matter are needed 
here, emphasizing that under these conditions, prior to the 19th century, towns 
with a radius of more than five kilometers were the exception rather than the rule 
(as discussed by Davis et al., 1972).

Initially, the higher speeds of motorized vehicles allowed trip times to remain 
the same as when walking, although covering significantly longer distances.4 This 
characteristic naturally led to the expansion of contiguous urbanized areas (in 
some cases, even not contiguous, but interdependent). One of the problems of this 
urban expansion model is that the excessive numbers of motorized trips saturated 
existing thoroughfares as well as those built over the years in response to steadily 
rising demands for road space.

This physical expansion of cities seems to be an irreversible trend, mainly 
because it is also a consequence of steep population growth all over the world during 
the past two decades – a topic that provided the plot for a recent international 
bestseller (Brown, 2013). Within this context, all the planning challenges today 
lie in minimizing the negative effects of a combination of excessive urban sprawl 
and its dependence on motorized means of transportation (or on the other hand, 
the inability to support current commuter patterns efficiently and effectively with 
non-motorized modes). Consequently, this is not simply a matter of transportation 

1. São Carlos School of Engineering, University of São Paulo (USP). E-mail: <anelson@sc.usp.br>.
2. CCR Group. E-mail: <marcelas_costa@yahoo.com.br>.
3. Civil Engineering School, Goiás Federal University (UFG). E-mail: <marcia.macedo4@gmail.com>.
4. For more information on this topic, see Banister (2012).
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planning, employing the traditional approach proposed during most of the 20th century. 
Nor does it only involve just urban planning, if it is not associated with the issues 
of mobility and circulation.

What is suggested as an alternative for planning sustainable cities today is 
the effective introduction, into a specific region, of the concept of sustainable 
mobility, which extends beyond isolated planning processes for land use, circulation 
or transportation. But what exactly is sustainable mobility? Can this concept 
contribute to sustainable urban development? How? Is this a real need that cannot 
be postponed? From when onwards? Are there appropriate tools for this planning 
process? Possible answers to these questions will be discussed in this text, which is 
organized into four other sections. The first presents a preliminary discussion of 
what sustainable mobility actually consists of, followed by an examination of the 
need for planning tools and instruments to measure current conditions and the 
desired levels of mobility pursued through public policies. Finally, some elements 
are presented and discussed that should be included in a Sustainable Urban 
Mobility index. This document highlights aspects related to integrated planning 
and spatial organization, based on the approach adopted through a specific index – 
the Index of Sustainable Urban Mobility (I_SUM) – and a discussion of the findings 
obtained through its use for six Brazilian cities.

2 SUSTAINABLE URBAN MOBILITY

According to UN-Habitat (2013), rising concerns over climate change, higher 
fossil fuel prices, traffic jams and social exclusion have prompted renewed interest 
in exploring the relationship between mobility and urban form. Nevertheless, most 
cities, particularly in the developing countries and emerging economies, continue to 
assign high priority to motorized transportation and the construction of road-based 
urban infrastructure for these vehicles.

Similar to what happened in almost every country in the world during the 
20th Century, the issue of urban mobility was and is still addressed in Brazil as 
a matter of providing transportation services. Planning initiatives in Brazil are 
characterized by a steady stream of public transportation and road planning, 
frequently unrelated. There is also a lack of continuity, as local governments 
rarely forge ahead with proposals and projects that were being implemented 
by their predecessors, particularly when aligned with different political parties. 
As this generally occurs in situations with limited resources, it naturally leads to 
wasted funds, exacerbated by the lack of social controls. The situation becomes 
even worse when noting that environmental issues are not taken into consideration 
properly by urban transportation planning in Brazil.
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In short, the planning mentioned in the previous paragraph is characterized 
by the supply of infrastructure for road transportation. The hallmarks of this 
planning strategy, building huge expressways, assigning high priority to individual 
vehicles instead of public transportation, and the lack of coordination between 
urban and transportation planning, lie at the root of the severe mobility problems 
found today in Brazilian cities. This mismatch between urban and transportation 
planning left a gap that has rarely been bridged, according to the Transportation 
Policy Integration Studies Group (Geipot, 2001).

The worsening of mobility-related problems caused by this fragmented view of 
the city and its transportation systems prompted the development of a new urban 
mobility paradigm under different names: sustainable transportation, sustainable 
mobility, human transportation and citizen mobility, among others (Brasil, 2005a). 
Regardless of the nomenclature, its focus is on enhancing people’s quality of life 
through more accessible cities, with fewer social inequalities, and that respect 
the environment. This necessarily takes place within the context of a systemic 
and integrated approach to mobility.

According to Seabra, Taco e Dominguez (2013), the construction of the 
sustainable urban mobility concept is rooted in discussions held over the past few 
decades, grounded in the sustainable development concept. This has been defined as 
development that meets the needs of the present without compromising the ability 
of future generations to meet their own needs (WCED, 1987). For Boareto (2008), 
sustainable urban mobility is the outcome of a set of transportation and circulation 
policies designed to ensure ample, democratic access to urban areas by assigning 
high priority to non-motorized and public transportation in an effective, socially 
inclusive and ecologically sustainable manner, based on people rather than vehicles. 

In addition to the establishment of the Ministry of Cities in 2003, other 
initiatives have proven essential for the development of these new mobility paradigms 
in Brazil. For example, the City Statute (2001) lays down the guidelines for urban 
policies in Brazil at the federal, state and municipal levels, while also introducing 
the requirement of Integrated Transportation Plans (later changed to Transportation 
and Mobility Master Plans – PlanMob) for cities with more than 500,000 inhabitants. 
These plans must form part of the Municipal Master Plan, or must at least be 
compatible with it, implying that mobility policies must be aligned to Municipal 
Development Plans (Brasil, 2005b).

These advances culminated in the approval and entry into effect of Brazil’s National 
Urban Mobility Policy, which established the following guidelines (Brazil, 2012): 
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•	 integrated planning (urban development, housing, basic sanitation, 
land use planning and management); 

•	 integration between urban transportation modes and services; 

•	 mitigation of the environmental, social and economic costs of moving 
people and cargoes around the city; 

•	 scientific and technological development; 

•	 use of renewable energy and energy sources that emit fewer pollutants; 

•	 public transportation projects that support territorial structuring and 
foster integrated urban development; 

•	 integration between twin cities along national borders (this guideline 
will not be addressed in this document).

3 SUSTAINABLE URBAN MOBILITY PLANNING

Municipalities must consolidate this new and broader-ranging mobility-planning 
concept through their Transportation and Mobility Master Plans (PlanMobs). 
These Plans thus constitute tools for implementing urban mobility policies, 
establishing guidelines, instruments, actions and projects focused on the 
organization of areas of circulation, together with traffic management and public 
transportation services. Drawing up these plans consequently requires detailed 
diagnoses of urban mobility conditions in cities, underpinning guidelines 
and steering government actions over the short, medium and long terms. 
To do so, specific tools are needed that can provide feedback on this reality, in 
addition to setting goals and monitoring actions over time. This topic has been 
discussed by countless authors, including Berger (1998), Gudmundsson (2000; 
2004), Gudmundsson, Wyatt and Gordon (2005), Johnston (2008), Litman 
(1999), Maclaren (1996) and Miranda et al. (2009), for example.

Among the tools that can be used for this purpose is the index of Sustain-
able Urban Mobility (I_SUM), which was developed at the São Carlos School 
of Engineering, São Paulo University (Costa, 2008; Rodrigues da Silva, Costa e 
Ramos, 2010). A tool for monitoring sustainable urban mobility and assessing the 
impacts of public policies, this index was structured on the basis of concepts iden-
tified in eleven Brazilian State capitals through workshops that gathered together 
professionals from many different fields of action, linked to municipal bureaus, 
municipal and regional administration entities, government enterprises and traffic 
and transportation management and inspection entities.5

5. For further details, see Rodrigues da Silva, Costa e Macêdo (2008).
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This index consists of a hierarchy of criteria that cluster together 9 domains, 
37 themes and 87 indicators. Its weighting system can identify the relative importance 
of each criterion and for each dimension of sustainability (social, economic and 
environmental). The index makes it possible to assess the impact of actions in 
different areas for all three dimensions of sustainability, in addition to identifying 
the indicators with the greatest impacts on the results of the I_SUM at the global 
and sector levels. The hierarchy of criteria reflecting links established among the 
elements in the index is shown in figures 1, 2 and 3.

FIGURE 1
Hierarchical levels of the Index of Sustainable Urban Mobility (I_SUM)

Themes Domains Indicators

Dimensions
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Economic

Environmental

Elaborated by the authors.

FIGURE 2
Complete schematic structure of the index
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The I_SUM indicators were identified through two sets of information: a 
benchmark baseline consisting of urban indicators derived from systems developed 
in Brazil and other countries (around 2,900 indicators), and the set of indicators 
obtained in workshops held in eleven Brazilian State capitals. The criteria weights 
were defined by a panel of specialists in the urban planning, transportation, mobility 
and sustainability fields in Brazil and other countries of North America, Europe 
and Oceania. This ensured that there were no links to one specific geographical 
context, theoretically forming a neutral weight system that could be used in a 
variety of situations.

The I_SUM is calculated through a Guide of Indicators and a calculation 
spreadsheet developed specifically for assessing the index (Costa, 2008). The Guide 
of Indicators contains all instructions for calculating the 87 indicators that constitute 
the I_SUM (definitions, measurement units, benchmarks, relevance, and contributions 
to index results, weights, databases and data sources) as well as the methodology 
and criteria of standardization procedures, including the indicator assessment scales. 
The standardization process is necessary, as the values characterizing the 
criteria are not comparable to each other and are frequently represented through 
different scales, undermining the feasibility of their immediate aggregation. 
They are thus standardized to a single value scale. In order to calculate the I_SUM, 
the standardization process for the criteria consists of obtaining a standardized score 
for the indicator values, defined between the minimum and maximum limits of 
0.00 and 1.00 respectively. These values correspond to the international standards 
disseminated in the literature, with limits proposed by the researcher and other references, 
allowing an overall assessment of the situation represented by each indicator.

Once the values have been standardized between 0 and 1, the next stage 
consists of grouping these indicators in order to obtain values for the global and 
sector indexes. The I_SUM aggregation method consists of a weighted linear 
combination where criteria are combined through a weighted average, allowing 
them to be offset against each other. The aggregation method thus allows good 
and bad criteria to be offset against each other.

The index also presents assessment scales for each indicator, for checking 
performance against pre-set targets (assessment over time) and conducting 
comparative analyses among different geographic regions. Due to these characteristics, 
the index may be used for drawing up integrated urban mobility policies as well as 
policies focused on specific domains and dimensions. In both cases, pinpointing 
areas that are more deficient allows planners and managers to assign priorities and 
orient their policies and strategies appropriately, especially when funds and resources 
are in short supply, hampering the implementation of broader-based actions. 
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The complete structure of the I_SUM, with a detailed description of its 9 domains, 
37 themes and 87 indicators, together with their respective weights, may be found 
in the original work by Costa (2008), as well as in some subsequent studies 
addressing applications based on the index (for example, Miranda, 2010; Mancini, 
2011; Azevedo Filho, 2012; Oliveira, 2014; Rodrigues da Silva et al., 2015).

4 URBAN PLANNING ELEMENTS INTEGRATED WITH MOBILITY PLANNING 

Indicator-based planning may offer an overview of elements influencing urban 
mobility and their levels of influence in terms of the concept of sustainability 
(through weights assigned to domains, themes and indicators, as is the case with 
the I_SUM). Based on this and for the purposes of this chapter, it is interesting 
to explore how different tiers in the hierarchy proposed for the I_SUM integrate 
urban planning with transportation planning (or mobility, in a broader sense). 
In this case, the natural approach is to initially acknowledge that there is a domain 
dedicated specifically to Integrated Planning, which consists of 8 themes (shown 
in figures 1, 2 and 3) that are broken out into 18 indicators, as shown in chart 1. 
Although other domains and themes also address related issues, this is the one that 
best synthesizes the type of integration examined here. Although the designations 
of the themes usually allow fairly direct interpretations of what they are designed to 
assess, the same cannot be said about the denominations of the indicators, which 
is why this table presents a definition of each of these indicators. 

CHART 1
Detailed definitions of the 8 themes and 18 indicators in the Integrated Planning 
domain of the Sustainable Urban Mobility index (I_SUM)

Themes Indicators Indicator definition

Managers 
training

Expertise of technicians 
and managers 

Percentage of technical staff and managers of urban planning, transportation and mobility entities 
with university degrees, out of the total number of employees of these entities in the reference year.

Training for technicians 
and managers 

Number of hours of training and capacity-building per capita offered to the technical staff and 
managers in urban planning, transportation and mobility areas during the reference year.

Central areas and 
historical sites

Vitality of the central 
area

Measurement of city center vitality at two separate times, based on the number of residents and 
the number of jobs in retail and services sectors in this area.

Regional 
integration 

Intercity partnerships 
Existence of inter-municipal government consortia for providing urban and metropolitan 
transportation infrastructure and services.

Transparency 
of planning 
processes

Transparency and 
responsibility 

Existence of regular formal publications by local governments on matters related to infrastructure 
and services, as well as transportation and urban mobility plans and projects.

Planning and 
control of land 
use

Vacant land Percentage of vacant or unused areas in the urban area of the municipality.

Urban growth
Ratio between the area of new projects (for different uses) planned or being implemented in 
regions endowed with transportation services and infrastructure, and the area of new projects in 
regions that have not yet been developed, with no transportation infrastructure.

Urban population 
density

Ratio between the total number of inhabitants in the urban area and the total urbanized area of 
the municipality.

Mixed land use rate Percentage of urban areas earmarked for mixed land use, as defined by municipal laws.

Illegal settlements Percentage of urban area consisting of informal or illegal settlements.
(Continues)
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Themes Indicators Indicator definition

Strategic and 
integrated 
planning

Integrated urban 
environmental and 
transport planning 

Existence of formalized cooperation between government entities in charge of transportation 
planning/management and urban planning/environmental issues for drawing up integrated 
strategies designed to upgrade urban mobility conditions.

Implementation and 
sequence of planned 
actions 

Transportation and urban mobility programs and projects implemented by local governments 
during the reference year and continuity of actions undertaken.

Planning of 
infrastructure 
and urban 
facilities 

Parks and green areas Green urban areas (parks, gardens, green areas) per inhabitant.

Urban facilities 
(schools)

Number of public and private schools offering early childhood education and primary schooling 
per 1,000 inhabitants.

Urban facilities 
(hospitals) 

Number of healthcare facilities or primary healthcare units (Government Health Clinics) 
per 100,000 inhabitants.

Master Plan 
and urban 
legislation

Master Plan Existence and year of preparation/update of Municipal Master Plan.

Urban legislation Existence of urban planning legislation.

Actual application of 
urban legislation 

Enforcement by the local government of compliance with urban planning legislation.

Elaborated by the authors.

As these indicators provide results in different measurement units, a 
standardization process is needed, as mentioned in the previous item, in order 
to gather them together into a single index. To do so, reference tables were 
drawn up that result in a standardized score (in this case, between 0 and 1). 
An example of this step is presented in table 1 for one of the indicators listed 
in chart 1: the Mixed Land Use Rate indicator.

TABLE 1
Example of a reference table for obtaining standardized scores for the index of Sustain-
able Urban Mobility (I_SUM) indicators – specifically the Mixed Land Use Rate indicator 

Standardized 
score

Reference values  
Percentage of the municipal urban area where mixed land use is permitted/encouraged, with activities that are 
compatible with each other and with residential use 

1.00 More than 75% 

0.75 75% 

0.50 50%

0.25 25%

0.00
0% – �Municipal urban planning legislation does not allow mixed land use, establishing zones that are exclu-

sively residential, commercial, industrial or institutional, resulting in intensive sectorization of urban areas.

Elaborated by the authors.

5 PORTRAIT OF INTEGRATED PLANNING IN BRAZILIAN CITIES BASED ON THE I_SUM 

Considering the specific interest of this study in the contributions of integrated 
planning to ensuring sustainable mobility, the findings presented here were 
obtained through applying the I_SUM in some Brazilian cities. It should be noted 
that under the Integrated Planning domain, this index encompasses institutional 
planning aspects as well as spatial organization elements, which is why it is aligned 
with the purposes of the analysis presented here.

(Continued)
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GRAPH 1
Results of the index of Sustainable Urban Mobility calculations for the six cities assessed 
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Elaborated by the authors.

The I_SUM values found for the six cities studied are summarized in graph 1. 
As shown, through a comparison of the global I_SUM results for each city, 
it is noted that Curitiba, Uberlândia and Goiânia perform far better than Itajubá, 
Belém and Juazeiro do Norte, with even the worst estimates (the poorest results 
for the indicators not calculated)6 for the first group being better than the best 
estimates (taking the best results7 for the indicators not calculated) for the second 
group. It is noted that cities with the highest number of indicators not calculated 
present higher variations and consequently less “accuracy” in the final results of 
the index. In another comparison of the performances of the same cities, this 
time by I_SUM domain, shown in graph 2, it is clear that the performance in the 
Integrated Planning domain is strongly and directly linked to the global results 
of the index. Thus, the three cities with the highest global values are exactly those 
with the best performances in the Integrated Planning domain (despite reversed 
positions for Goiânia and Uberlândia).

As the discussion here is focused on the issue of integrated planning, and 
these are aspects explicitly represented by a domain of I_SUM, figure 4 presents 
in detail the standardized scores obtained for the indicators in this domain in the 
six cities analyzed. A more meticulous analysis of the results of the standardized 
scores helps to identify some interesting aspects for the discussion underway. 
Initially, aspects related to organizational or institutional structures will be addressed.

The first point is related to the best-performing indicator in the six cities as 
a whole, which is Urban Legislation. As shown in figure 4, all six cities analyzed 
performed well for this item, even the two with the lowest global index assessment. 

6. Each indicator not calculated for the six cities: Curitiba (12), Uberlândia (7), Goiânia (2), Itajubá (13), Belém (23), Juazeiro (21); was 
assigned a minimum value (zero), after which the Global I_SUM was calculated.
7. Each indicator not calculated for the  six cities: Curitiba (12), Uberlândia (7), Goiânia (2), Itajubá (13), Belém (23), Juazeiro (21); was 
assigned a maximum value (one) after which the Global I_SUM was calculated.
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Also related to this theme, the indicator showing compliance levels with urban 
planning legislation was equally well assessed, although in this case it was not possible 
to calculate this indicator in Belém, due to operational difficulties.8 The Master 
Plan and Urban Legislation theme was also supported by a specific indicator on 
the existence of Master Plan, where four of the six cities reached the maximum 
scores. The remaining two – which are smaller – presented standardized scores 
that were merely reasonable (exactly in the middle of the scale between 0 and 1).

GRAPH 2
Performance of six cities in five Regions of Brazil for each of the nine domains of the 
index of Sustainable Urban Mobility 
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Elaborated by the authors.

8. For further details on calculations for Belém, see the study by Azevedo Filho (2012).
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Another theme that scored well overall is the one that addresses manager 
training, formed by two indicators. The top performer here was Curitiba, with 
maximum scores for the Expertise of technicians and managers and Training for 
technicians and managers. Goiânia also ranked high for this theme, although 
scoring lower than Curitiba for the first indicator (upper part of figure 4). 
Although Uberlândia and Itajubá have highly-qualified staff, it seems that little 
attention is paid to building up their capacities. The fact is that, based on a com-
parison of the values in graph 1 and figure 4, there seems to be a direct link between 
the qualifications of technical staff and managers and the status of sustainable mobility 
in the cities under analysis.

Highly-qualified technical staff and managers perhaps also help explain the 
good performances of Curitiba and Uberlândia (as well as Goiânia, to a lesser 
extent) for the two indicators related to the Strategic and Integrated Planning theme: 
Integrated urban, environmental and transport planning and Implementation and 
sequence of planned actions. Bringing up the rear here was Juazeiro do Norte, with 
a standardized score of 0 for both indicators.

Two other themes, each with a single indicator, reflect the management 
characteristics present in the Integrated Planning domain. The Regional Integration 
theme, with the Intercity partnerships indicator, and the Transparency of planning 
processes theme, with the Transparency and Responsibility indicator. For both cases, 
Curitiba and Goiânia performed outstandingly in contrast to the poor performance 
of Juazeiro do Norte and Itajubá (as shown in figure 4).

The elements characteristic of spatial organization are represented in the 
Integrated Planning domain by the following themes: Planning and control of land 
use, Planning of infrastructure and urban facilities, and Central areas and historical sites. 
The set of five indicators for the first theme reflect government capabilities for 
controlling urban land occupancy in pursuit of the interests of society: Vacant land, 
Urban growth, Urban population density, Mixed land use rate and Illegal settlements. 
The second set (three indicators) reflects civil service concerns over upholding 
environmental quality (Parks and green areas) and accessible supplies of basic 
urban facilities (Schools and hospitals). The final theme has only a single indicator: 
Vitality of the central area, measured on the basis of the number of residents and 
jobs in the central area at different times.
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For the first two themes, the best-performing indicator was the Mixed land use rate, 
for all six cities, with maximum scores of 1.00 by Curitiba, Goiânia, Belém and 
Uberlândia, with a fair performance by Itajubá. This indicator was not calculated 
for Juazeiro do Norte. The next best-performing indicator was Illegal settlements, 
particularly in Curitiba, Uberlândia and Juazeiro, with very high scores of 1.00. 
Goiânia had a slightly lower value (0.90), which still indicates a good situation, 
showing that only 7% of urban areas consist of informal or illegal settlements 
with squatters. The value rose to 52.4% in the lowest scoring city, Belém, which 
received a score of zero. This indicator was not calculated for Itajubá.

Two indicators – Vacant land and Urban growth – were calculated only for 
Curitiba, Goiânia and Uberlândia, with scores close to the maximum value for the 
first indicator (Vacant land). This fact certainly derives from the high scores received 
by these cities in the set of organizational indicators clustered under the Master 
Plan and Urban Legislation theme. The Urban growth indicator was calculated only 
for Curitiba and Goiânia, with performances rated as excellent in Curitiba and 
critical in Goiânia. This seems to indicate that, although endowed with fine-tuned 
urban planning legislation, Goiânia is unable to follow the indicator’s suggestion of 
directing urban growth toward areas with transportation services and infrastructure.

All six cities scored very low for the Urban population density indicator, even 
Juazeiro do Norte and Belém, which have high demographic densities (15,824 
and 10,034 inhab./km² respectively) compared to the other cities under analysis. 
This may indicate the need to review the reference values for this indicator 
(or the manner in which density is calculated – gross versus net, for example), 
as its purpose is to assess population concentrations in areas that are well endowed 
with urban infrastructure, in addition to urban expansion control. This had already 
been observed by Miranda (2010) in Curitiba, which is a city shaped by Transit 
Oriented Development principles. Despite high occupancy coefficients in areas 
close to public transportation corridors and of lower densities elsewhere, this city 
scored poorly for this indicator at 0.00.

In general, the cities did not perform well for the Parks and green areas and 
Urban facilities (Schools and hospitals) indicators, with only Goiânia noteworthy for 
Parks and green areas and Juazeiro for Urban facilities (schools). The Vitality of the 
central area indicator was calculated only for Curitiba, Goiânia and Uberlândia, 
with fair performances by all three cities.
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FIGURE 4
Detailed classification of all I_SUM indicators by city
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(Continues)
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Domain Themes Indicators
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Elaborated by the authors.
Obs.: �The horizontal bars represent the cities of Curitiba, Belém, Goiânia, Uberlândia, Juazeiro do Norte and Itajubá (top to bottom) 

by indicator. Segments with no bars indicate scores of zero.

(Continued)
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6 FINAL REMARKS 

Sustainable urban development necessarily requires integrated planning of physical, 
economic, social and institutional aspects of urban growth. Within this context, as a 
broad-ranging diagnostics tool, the I_SUM strengthens analyses that are well-adapted 
to the suggested purposes, even if some indicators in other domains were not addressed.

An analysis of the indicators for the Integrated Planning domain applied to a group 
of Brazilian cities underpinned assessments of two crucial aspects. From the institutional 
organization standpoint, cities seem to be striving to adapt to new regulatory instru-
ments, in addition to the new urban mobility management structure recommended at 
the federal level.This is evidenced by better performances by the cities under assessment 
for indicators related to the expertise and training of managers, preparation of master 
plans and the creation and application of the range of urban legislation. However, this 
progress does not seem to be sufficient to ensure a good overall performance by the 
cities in terms of the underlying requirements of urban sustainability.

Poor or fair performances were affected by – among other factors not under 
discussion here - spatial difficulties, where positive or negative aspects may be 
observed. The positive aspects lie in the mixed land use rate and illegal settlements 
indicators, with most of the cities under analysis (except Itajubá) showing good 
results for the distribution of urban activities (at least from the legal standpoint 
or as covered by urban planning legislation), as well as good results for controlling 
squatters and illegal settlements within urban boundaries.

Negative aspects are related to neglected or even abandoned areas in old city 
centers (particularly for larger cities), urban expansion in areas lacking infrastructure, 
and especially poor distribution of green areas and basic urban facilities such as 
schools and hospitals.

It should be noted that spatial aspects are the outcomes of decades of uncontrolled 
urban growth, with public facilities clustered in privileged neighborhoods and 
the peripheralization of residential areas, especially for low-income residents. 
These actions culminated in a social and spatial segregation model that is widely 
prevalent in cities all over Brazil, exacerbating urban mobility problems. As a result, 
location-specific short-term actions are often unable to offset the impacts of this 
lengthy track record of misguided urban policies.

Even if unable to produce immediate results, urban and integrated transporta-
tion planning appears to be a valid path to sustainable mobility, as it is grounded 
on systemic and coordinated treatment of elements that were previously dispersed 
throughout the fabric of the city. Analyzed through a specific tool such as the I_SUM, 
integrated planning spotlights issues that are crucial for all Brazilian cities. While 
progress has been made in terms of how to equip cities with the mechanisms and in-
struments needed for the adaptation to new legal and institutional contexts, much 
still remains to be done in order to raise current urban standards, and improve the 
environmental attributes of cities while enhancing the quality of life of their residents.
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