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Abstract 

Negative impacts from the urban mobility system are one of the main challenges for urban planning 

today. The understanding of the cause and effect process and the relations between them is 

fundamental for environmental management aiming at reducing the manifestation of negative 

externalities of those impacts. The purpose of this work is to develop a proposal for a conceptual 

model of the environmental impacts resulting from the transportation and urban mobility. The 

research was done on bibliographic databases used to establish the relationship between 

environmental aspects and impacts in an integrated way through a Related Flow of Environmental 

Events, an instrument for integrating the events responsible for the transforming activity and its 

potential effects on the environment. The research made it possible to identify a range of impacts 

related to the transportation and urban mobility system, as well as to identify the hypothetical 

relationships between the causative factors and the environmental impacts. 

 

Keywords: Environmental impacts. Urban mobility. Transportation. Urban environmental quality. 

Assessment of environmental impacts. 

 

Resumo 

Impactos negativos oriundos do sistema de mobilidade urbana são um dos principais desafios para 

o planejamento urbano na atualidade. A compreensão do processo de causa e efeitos e relações entre 

si é fundamental para a gestão ambiental visando a redução da manifestação de externalidades 

negativas dos impactos. O objetivo do trabalho é desenvolver uma proposta de modelo conceitual dos 

impactos ambientais decorrentes do sistema de transportes e mobilidade urbana. Foi feita pesquisa 

em bases de dados bibliográficos utilizados para estabelecer a relação entre de aspectos e impactos 

ambientais de forma integrada por meio de Fluxograma Relacionado de Eventos Ambientais, 

instrumento de integração dos eventos responsáveis pela atividade transformadora e os seus efeitos 

potenciais ao ambiente. A pesquisa permitiu identificar a gama dos impactos relacionados ao sistema 
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de transporte e mobilidade urbana, assim como identificar as relações hipotéticas entre os fatores 

causadores e os impactos ambientais. 

 

Palavras chave: Impactos ambientais. Mobilidade urbana. Transportes. Qualidade ambiental 

urbana. Avaliação de impactos ambientais. 

 

      

Introduction 

Transport and urban mobility have been a central concern in the debates on urban planning 

and sustainability due mainly to negative impacts on the environmental and to quality of life of the 

population. MARTINE (2007) highlights the importance of equating population and territory in a 

way that causes the least environmental damage and better promotes sustainability, economic 

growth and social development. 

According to the Brazilian Urban Mobility Policy (BRASIL, 2012), urban transport refers to 

the set of modes and services of public and private transport used for the transport of people and 

cargo; and urban mobility refers to the condition in which the displacement of people and goods are 

performed in urban space. The concepts are complementary, in which the first refers to the 

infrastructure itself, while the mobility expresses the ease of people to travel in the urban context 

(BRASIL, 2012, BRASIL, 2005).  

The problem is highlighted as motor vehicles become the main mode of transport, causing an 

imbalance in the demand and supply opportunities over other modes in the urban system, such as 

public transit and active transportation (cycling and pedestrian). This imbalance ultimately results 

in burdens to society.  

For the United Nations the emerging challenge in the transport sector is to improve the 

quality of travel by minimizing socioeconomic and environmental externalities, based on more 

sustainable and increasingly non-motorized modes (UN-HABITAT, 2015).  

Every day, it is estimated that millions of dollars of burden are generated due to problems 

related to the inefficiencies of the urban mobility system, leading to congestion, environmental 

pollution, increased fuel consumption, delay-time, etc. (ANTP, 1999, Scaringella, 2001, IPEA, 2013, 

Cintra, 2013 e Firjam, 2013). 

Especially in developing countries, there is an accelerated increase in motorization rates, 

being more frequent, longer, and with fewer occupants in vehicles, triggering several environmental, 

social and economic problems (Seabra et al., 2013). 

Overall, Brazil has a recent history with urban planning, and even more with sustainable 

urban mobility, given, for example, the enactment of the Brazilian Urban Mobility Policy in 2012 

(Law 12587/2012). This brings important advances in the environmental and urban policies, 

highlighting the following principles: mitigation of environmental, social and economic costs of the 

displacement of people and goods; encouraging technological development and the use of renewable 

and clean energy sources; prioritization of collective transport projects structuring the territory. 

At the technical and academic level there is a growing concern with the identification, 

characterization and measurement of environmental impacts, both positive and negative. Even so, 

national scientific research addresses a limited number of potential effects of the transport system 

and predominates qualitative approaches without establishing a quantitative environmental impact 

investigation process. At the same time, a considerable range of impacts are still neglected, limiting 

an integrated understanding of the cause and effect factors.  

Thus, in-depth knowledge of this process becomes a fundamental tool to support strategies 

for mitigating negative impacts and enhancing positive ones. The organization of concepts of analysis 

methods that serve as reference for scientists and technicians is fundamental to elucidate the 

processes that generate these impacts, allowing a properly identification of the relationships of the 

transport and urban mobility system. 

Tahzib; Zvijáková (2012) point out that transport impacts can be classified into three basic 

categories: direct (immediate and well understood environmental consequences), indirect 

(secondary consequences) and cumulative (additive, multiplicative or synergistic consequences, 

which consider varied effects of direct and indirect impacts, which are often unpredictable). To 

Sharma; Kumar (2012) indirect effects may have greater consequences than direct effects, but are 

generally not well known, with relationships involved, often misunderstood and difficult to establish. 
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The relationship between transport and the environment is interdisciplinary, and thus impact 

assessment requires a deep understanding of the reciprocal influence between the physical 

environment and transport infrastructure (TAHZIB; ZVIJÁKOVÁ, 2012). Soria-Lara et al. (2014) 

states that environmental impact assessment is a comprehensive analysis of the likely effects of 

projects that significantly change the environment, providing decision makers with an indication of 

the possible environmental consequences of their selected policies.  

However, the results of this assessment may yield unreliable results where many relevant 

impacts are not evaluated. As a result, impact assessments are often very focused on negative 

impacts, neglecting smaller and positive impacts, reducing the identification of opportunities and 

positive issues of the projects under evaluation (SORIA-LARA et al., 2014).  

Thus, it appears that there is a need to develop a conceptual model for the assessment of 

impacts arising from the transport system in the country. For Rodrigue (2017) the total costs 

incurred by transport activities, especially environmental damage, are generally not fully 

considered, underestimating the magnitude of impacts.  

In this sense, the work aims to contribute to the need to unify the main relationships between 

interventions and environmental changes, and the manifestation of potential environmental impacts, 

in a way that allows a systemic and integrated view. Thus, the purpose of this paper is to propose a 

conceptual model of the synergistic relationships of environmental impacts, resulting from the 

transport and urban mobility system.  

This research can contribute to the unification of concepts, resulting from an existing 

bibliographic basis so that impact assessments can be optimized, allowing to relate the impacts from 

the transport and urban mobility. At the same time, this conceptual model can trigger more specific 

investigations of this process, as well as subsidizing environmental licensing process (demanded by 

Environmental Authorities), and Neighbourhood Impact Studies (demanded by local Municipality 

Authorities), in which there is a knowledge gap towards integrated investigation of the impacts 

generated by the transport system, affecting the quality and effectiveness of these studies. 

The formulation of this conceptual model is necessary since public decisions related to 

alternatives to improve urban mobility generally take into consideration economic aspects, 

neglecting other impacts, including positive ones of alternative approaches, compromising the 

quality of the decisions taken and, consequently, fundamental data that could better development 

the quality of life of the population and environmental quality.  

In addition, this research will support the process of assessing the environmental impacts of 

the transportation system in Brazilian municipalities, given the similar problems throughout the 

country regarding the identification and qualification of environmental impacts and their 

hierarchical relationship with other impacts and interventions that originated these. In this sense, 

the knowledge of the causal relations system between the impact and impact elements enables more 

efficient mitigation actions to be established, since the treatment of primary impacts may prevent 

secondary consequences from being manifested.   

This work is characterized by a bibliographic research that seeks to understand and delineate 

an integrated conceptual model of the originating processes and their potential environmental 

effects that result from the current transport and urban mobility system.  

 

Methodology 

The proposed method is delimited by three steps: selection and characterization of articles, 

compilation of the environmental impacts presented in these articles and the development of related 

flowchart of environmental events. Figure 1 presents the logical sequence of the methodological 

steps of the research performed. 
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Figure 1. Flowchart of the steps of the research 

 

 

 

Selection and characterization of articles  

The first stage of the research was the selection of scientific articles that addressed research 

related to transport and urban mobility, covering discussion about impacts on society and used 

methodologies.  

To this end, it was conducted researches in different scientific databases, selected for their 

broad scope and commonly used for academic consultations, being selected the following databases: 

Google Academic, Scielo and DOAJ (Directory of Open Access Journals). 

To search the articles, it was used index in Portuguese and English: Transport and Urban 

Mobility, sorted by relevance. In the Google base, due to the high number of results, articles related 

to the theme were selected until the moment when, with the advancement in the search pages they 

started to deviate from the theme not being of interest to the search. 

In the Scielo database 233 article results were observed, and in the DOAJ database 140 

results. Some articles were common among the bases, and repeated articles were excluded and were 

evaluated in order to identify discussions addressing the manifesting environmental effects on the 

transport and urban mobility system. by affinity of themes, based on the stratification of the concept 

of environment. 

From the selection of articles, they were registered and referenced in a spreadsheet allowing 

the analysis and extraction of data of interest necessary to determine the environmental impacts of 

the transport and urban mobility system to construct a conceptual model of causes and effects. 

The selected articles include periods from the 1980s onwards, but predominantly from 2000. 

The impacts were classified by their nature (positive or negative) and were divided into themes 

within the environmental aspect of influence of each impact (physical, chemical, biological, social, 

cultural and urbanistic).  

Sánchez (2006) defines the environmental aspect as the mechanism through which a human 

action causes an environmental impact. Thus, environmental impact is the result of human action or 

activity, which is its cause. This differentiation is fundamental and is a common problem observed 

in impact assessment studies and, may compromise the judgment of the object of analysis and, 

therefore, the quality of the study or research. According to ISO: 14001 (ABNT, 1997) environmental 
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impact is a consequence of productive activities or services, industrial process or transportation, are 

causes of environmental modifications or impacts. 

 

Compilation of environmental impacts listed in articles 

To compile the environmental impacts, it was registered the negative and positive impacts 

attributed to the transport and urban mobility system contained in the articles.  

According to CONAMA Resolution 306/2002, environmental impact refers to any change in 

the physical, chemical and biological properties of the environment, caused by any form of matter 

or energy resulting from human activities that directly or indirectly affect health, safety and well-

being of the population, social and economic activities, biota, the aesthetic and sanitary conditions 

of the environment and the quality of environmental resources. Also, according to the above-

mentioned Resolution, environment refers to the set of conditions, laws, influence and physical, 

chemical, biological, social, cultural and urbanistic interactions, which allows, shelters and governs 

life in all its forms. These concepts were the basis for understanding environmental events, allowing 

them to be classified into themes that may facilitate the understanding of each of the aspects and 

impacts listed. 

It is noteworthy that the scope includes urban displacements, not being evaluated non-urban 

displacements or derived from commercial logistics (port, air, interurban road), not excluding, 

however, the existence of cargo vehicles near the normal flow of cities.  

In evaluating the articles, they were mainly observed the introductory and methodological 

parts aiming to identify discussions and contextualization of the research on the theme of urban 

mobility. Being recorded changes and potential environmental effects, which are manifested from 

the transport system and urban mobility. 

 

Related Flowchart of Environmental Events of the Transport and Urban Mobility System 

From this knowledge compilation, it was evaluated the need to understand the theme as an 

integrated system, aiming at understanding the causal relations between the impacts and their 

original processes. For this, we used the instrument Related Flowchart of Environmental Events 

(FREA), developed by Macedo (1994), widely used in environmental licensing processes of activities 

or productive organizations, such as environmental impact studies and related reports. 

This flowchart integrates the events responsible for the transformative activity (or 

enterprise) and their potential effects on the environment, through interventions, changes and 

environmental phenomena, allowing to identify the chain of relationships between them. This 

integrates a broader methodology for impact assessment through the Environmental Impact 

Assessment and Management Model (MAGIA) which consists of the conception of the environmental 

situation of the relationships arising from the enterprise; definition of environmental events and 

cause and effect relationships (FREA); and the composition of an impact hypothesis.  

Thus, considering the concepts of environmental aspects and impacts of the transportation 

system, cited by the articles, they were outlined in a FREA. The initial stage is the understanding of 

the problem, activity or enterprise to be evaluated according to the socioeconomic and 

environmental interrelationships, called environmental events, which, according to Spilliere & 

Beaumord (2006) are the events responsible for the transformative activity. environment, a process 

capable of altering the ecosystem.  

The transformative activity entails three main environmental events: the Environmental 

Interventions (IN), which are the operational actions or tasks verified in the activity; environmental 

changes (AA), which are the environmental aspects involved or modifications generated in the 

environment as a result of the activity; and environmental phenomena (FA), which are the expected 

effects arising from, or potential environmental impacts.  

These are characterized by the performance of environmental factors impacted by them, 

constituting the key set of environmental management and impact assessment processes (MACEDO, 

1994). Figure 1 presents a generic FREA model, systematizing from a study activity. This will have 

interventions which will generate environmental changes, which in turn will manifest environmental 

impacts or phenomena, which may be isolated impacts or other sub-level impacts. 
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Figure 2. Generic model of the Related Flowchart of Environmental Events – FREA. Source: The 

author. 

 

 

The flowchart allows to identify the degree of sensitivity of environmental factors, measured 

according to the proximity of the environmental impact to the change. An environmental impact 

derived from another will have a lower sensitivity, whereas the impact closer to the generating 

source (change or intervention) will have a higher sensitivity. This is because if the closest 

environmental impact is eliminated, the rest of the impact chain will be too. This will make the 

environmental impacts closer to the aspect more sensitive. 

From this, it was possible to identify the AA resulting from the described interventions, 

responsible for the changes in the environment, allowing a more accurate identification of the 

potential impacts generated by the system under study. The organization of this set of relationships 

results in a flowchart (FREA), presented graphically, simplifying the understanding of the 

processes. According to Macedo (1994) this flowchart allows a specific delimitation of the points 

considered of most importance for the study activity. As the hypothesis works with an activity in 

operation and not a with a project to be build, the understanding of the processes is important for 

the optimization of its environmental performance.  

For the present study, the environmental event of interest is the displacement of people and 

goods. In this proposal, the analysis of impacts, their causes and effects could be elaborated 

according to several analysis tables, considering here the current conditions of the transportation 

system usually adopted in Brazilian municipalities, taking into consideration the position evidenced 

in the bibliographies consulted. Thus, the general context to which the analysis is based is the current 

conditions of the transport system typically observed in Brazilian cities, and four different IN were 

identified: public transport, private motor vehicle transport, pedestrian transport and bicycle 

transport. 

 

Results and discussion 

The negative impacts derived from the transport and urban mobility system have profound 

effects on society, as their social, economic and environmental costs undermine full human 

development, directly influencing the population's quality of life. The United Nations has specific 

programs to address this issue, pointing to the urgent need to mitigate these impacts (UN, 2016). One 

of the goals of the SDG (Sustainable Development Goals) program, for example, is to provide access 

to safe, sustainable and affordable transport systems for all by improving road safety, with a focus 

on expanding public transport (UN, 2017). 

In Brazil, the main Governmental Authority operating in this area is the Ministry of 

Environment. By overemphasizing road transport, traditional transport planning has contributed to 

the isolation and disintegration of communities, generating many negative impacts of the urban 

mobility system (BRASIL, 2015). The Ministry of the Environment (MMA, 2011) adds that the 

transport sector is the one that most impacts on air quality, accounting for 90% of polluting gas 

emissions. 

The Ministry emphasizes that the adoption of efficient measures in the management of urban 

mobility requires the need for specific studies of the externalities of this system such as the emission 

of pollutants, noise generation, congestion, accidents, demand for infrastructure area, a barrier 
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effect that makes it difficult. pedestrian and cyclist movement etc. (MMA, 2011 and MCIDADES, 

2015). 

Thus, the results obtained through the bibliographic analysis, allow to identify and 

contextualize the environmental impacts resulting from the transport and urban mobility system, 

allowing to delimit causal factors for the composition of a conceptual model about the environmental 

impacts of this model. 

The proposed conceptual model was obtained from the development of the Related 

Environmental Events Flowchart (FREA) that allows the clear identification of the environmental 

event generating flows and their effects that will lead to the generation of potential positive or 

negative impacts of the urban mobility and transport system. 

 

Selection of scientific articles, characterization and environmental impacts of the 

transport and urban mobility system 

The research resulted in the analysis of 172 articles of interest (national and international) 

(see Appendex), among the three identified bases, consisting of national and international journals 

(Table 1). Most of these were obtained through Google's academic base with the selection of 101 

articles (59%), followed by Scielo with 52 articles (30%) and DOAJ with 19 articles (11%). 

 

Table 1. General characterization of the evaluated articles. Source: The author. 

Database  Number of articles Number of articles (%) 

Google scholar 101 59% 

Scielo 52 30% 
DOAJ 19 11% 
Total 172 100% 

 

At this stage it was possible to identify different approaches of the theme and impact factors 

related to the transport and urban mobility system, both from methodological research and from 

theoretical discussions contained in these studies. 

The environmental impacts identified from the evaluation of the articles totalled 30 (Table 

2). It is noted that the construction of this occurred according to the approach of the articles, and 

from the impact number 17 there is a change in the approach of the nature of impacts, considering 

the positive impacts. 

This was due to the fact that part of the articles studied the benefits resulting from active 

transport (bicycles and pedestrians), and thus the discussions and conclusions pointed by the related 

research unequivocally suggest for the manifestation of positive impacts, except for conflict-related 

impacts due to the implementation of bicycle lanes instead of parking lanes or parking spaces. 

The results will be presented initially with their quantitative approach, evaluating the 

number of articles by cited impacts and topics of interest, and then, the theoretical discussion was 

held about the impacts of the transport and mobility system according to the authors of the analysed 

articles. 

 

Quantitative description of results 

Considering the impacts evaluated, the most cited by the authors was congestion or increase 

in peak-time duration, cited by 88 articles (51.2% of the total), followed by air pollution, cited in 79 

articles (45.9%), and increased travel times due to congestion cited by 43 articles (25%). Another 

relevant impact was related to noise level, mentioned in 33 articles (19.2%) (Table 2). 

It was clear from the approaches that the negative relationship arising from the intensive use 

of cars, and most of the impacts are due to the increase in motorization rates, which make the flow 

inefficient (congestion) and increase fuel consumption (cited in 24 articles, 14 % of the total), and 

generate public health issues (cited in 21 articles, 12.2% of the total) in addition to causing economic 

losses (cited in 20 articles, 11.6% of the total). It is worth mentioning citations of the reduction of 

public/natural areas due to the increase of road infrastructure and the spread of cities (cited in 21 

articles, 12.2% of the total). 

Less cited negative impacts were: reduced tourism activities, reduced worker productivity, 

reduced quality of life, urban environmental quality, increased psychological/stress problems, 
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reduced pedestrian and cyclist areas, and reduced social interactions. These receive 10 or mentions 

each.  

It is noteworthy that the number of citations is a qualitative measure aiming to construct a 

conceptual model, not assigning value about each of these impacts in terms of their relevance or 

importance, and some impacts may exert effects of greater magnitude, persistence or environmental 

severity, but less studied.  

Active modes of transport (mainly bicycles and pedestrians) are generally associated with 

positive impacts, the most cited being the beneficial effects on users' health (15 citations, 8.7% of the 

total), as well as the reduction of air pollution (12 citations, 7% of articles), reduction of economic 

expenses with travel or costs resulting from road infrastructure (11 citations, 6.4% of the total), and 

reduction of travel times for short sections (11 citations, 6.4% of the total).  

The least cited positive impacts refer to the reduction of transport accidents, congestion, the 

use of natural resources and fuel, the improvement of environmental quality, attracting investments, 

fostering the local economy and sustainable tourism, improving safety, as well as improving the 

quality of life. The latter are cited in less than 10 selected articles. However, the positive correlation 

between the increase in accidents and the increase in the number of cyclist users is highlighted in 

some studies, but generally non-fatal accidents. 

According to the classification by theme, most of these impacts can be classified as impacts 

related to the social environment (which include economic implications, population comfort and 

public health) comprising 27 raised impacts (93.1%). 

Regarding the theme, the impacts that can integrate the chemical and physical type, 

characteristics expressed in 9 (31%) and 8 impacts (27.6%), respectively. Chemical type impacts 

refer to changes in quality or chemical composition such as fuel consumption, environmental quality, 

air pollution. Impacts to the physical type can interfere with the obstruction of spaces, time, sound 

pressure, urban infrastructure, etc. 

In the urban type, 7 impacts were identified (24% of the total). These refer to interference in 

the infrastructure and use of urban space. Impacts of the cultural type, related to influences on 

tourism and understanding about environmental quality, are present in 3 impacts (10.3%). 
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Table 2. Impacts cited by related articles and impact code on the relational flowchart of 

environmental events. The themes are defined according to the typology of impacts according to 

Conama Resolution 306/2002: physical (F), chemical (Q), biological (B), social (S), cultural (C) and 

urbanistic (U). Source: The author. 

 

ID  Impact 
Theme of 
the impact  

Related articles 
Number of 
citations 

Number of 
citations (%) 

1 
Reduction of tourism 
activities 

S, C 35, 87, 89, 136, 154 5 2,9% 

2 
Increased peak 
congestion 

F, Q, U 

1, 3, 7, 8, 9, 11, 13, 15, 17, 18, 19, 20, 21, 22, 23, 27, 
28, 29, 30, 32, 33, 34, 41, 44, 47, 48, 53, 54,55, 58, 59, 
60, 62, 63, 66, 67, 68, 69, 70, 73, 75, 76, 79, 80, 81, 
82, 83, 84, 85, 87, 88, 89, 90, 91, 103, 104, 105, 106, 
108, 110, 112, 114, 117, 119, 120, 121, 122, 123, 125, 
127, 128, 130, 140,141, 144, 147, 148, 150, 152, 162, 
163, 164, 166, 168, 169, 170, 171, 172 

88 51,2% 

3 
Increased commute 
time 

S, F 

1, 3, 5, 8, 9, 10, 11, 14, 19, 22, 23, 27, 32,33, 34, 43, 
45, 48, 49, 50, 53, 54, 64, 72, 73, 75, 76, 84, 95, 108, 
110, 112, 114, 121, 122, 123, 125, 149, 159, 162, 169, 
171, 172 

43 25,0% 

4 
Reduction of workers 
productivity 

S 
6, 40, 85, 149, 150, 171 
 

6 3,5% 

5 
Increase in fuel 
consumption 

Q, S 
2, 3, 21, 44, 48, 50, 58, 66, 69, 74, 75, 79, 84, 90, 92, 
110, 115, 121, 122, 125, 154, 163, 166, 170 

24 14,0% 

6 Economic losses S 
6, 10, 27, 44, 47, 47, 54, 64, 69, 70, 73, 74, 75, 110, 
121, 122, 149, 151, 169, 172 

20 11,6% 

7 
Reduction of air 
quality 

Q, B, S 

2, 9, 10, 11, 12, 18, 20, 21, 22, 23, 24, 25, 27, 28, 29, 
32, 33, 34, 35, 39, 44, 47, 49, 50, 51, 54, 55, 57, 58, 
59, 61, 62, 64, 65, 66, 67, 68, 69, 73, 74, 75, 79, 80, 
82, 83, 84, 85, 86, 87, 89, 90, 91, 92, 95, 98, 99, 104, 
110, 114, 115, 120, 121, 123, 125, 130, 141, 144, 147, 
148, 151, 154, 155, 156, 159, 162, 163, 164, 168, 170 

79 45,9% 

8 Public health problems S 
3, 10, 11, 24, 38, 51, 61, 65, 66, 67, 74, 83, 84, 100, 
101, 144, 150, 156, 158, 167, 168 

21 12,2% 

9 
Reduction of quality of 
life 

S 4, 5, 15, 27, 28, 35, 84,150, 159, 164 10 5,8% 

10 Noise level increase F, S, B 
18, 21, 23, 29, 35, 37, 44, 47, 49, 54, 57, 69, 80, 82, 
87, 89, 98, 100, 101, 110, 114, 121, 124, 126, 130, 
131, 144, 150, 152, 154, 159, 164, 170 

33 19,2% 

11 
Reduction of 
environmental quality 

F, Q, B, C, 
S, U 

6, 7, 12, 21, 22, 28, 29, 63 8 4,7% 

12 
Increased 
psychological 
problems / stress 

S 31, 130, 150, 164 4 2,3% 

13 
Reduction of 
pedestrian and cyclist 
area 

U, S 9, 21, 32 3 1,7% 

14 
Reduction of public 
and green areas. 

U, B, S 
2, 9, 11, 15, 21, 28, 35, 40, 63, 66, 69, 79, 81, 110, 
111, 131, 138, 139, 145, 151, 162 

21 12,2% 

15 
Reduction of social 
interactions 

S 7, 9, 146 3 1,7% 

16 
Increasing in 
accidents 

S 

2, 3, 9, 10, 11, 16, 20, 23, 27, 28, 30, 47, 48, 49, 51, 
54, 57, 69, 72, 73, 75, 83, 87, 95, 98, 105, 116, 121, 
122, 128, 141, 143, 144, 149, 152, 159, 163, 166, 167, 
170, 172 

41 23,8% 

17 
Reduction in the 
number of accidents 

S 6, 21, 52, 93, 161 5 2,9% 

18 
Congestion peak 
reduction 

F, Q, U 71, 91, 103, 133, 161 5 2,9% 

19 Reduced travel time S, F 1, 5, 6, 26, 36, 77, 93, 109, 138, 157, 165 11 6,4% 

20 
Reduction in natural 
resource use 

F, Q, S, B 
2, 7, 21, 36, 78, 104 
 

6 3,5% 

21 
Redução no consumo 
de combustíveis 

F, Q, S 2, 6, 26, 52, 78, 157 6 3,5% 

22 
Reduction of 
atmospheric 
emissions and noise 

Q, B, S 2, 7, 48,52, 71, 78, 93, 131, 138, 157, 161, 165 12 7,0% 

23 
Improvement in 
environmental quality 

F, Q, B, C, 
S, U 

6, 7, 15, 26, 77, 87, 104, 105 8 4,7% 
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24 
Improvement in public 
health 

S 
5, 31, 36, 38, 52, 56, 78, 91, 93, 98, 109, 138, 146, 
160, 161 

15 8,7% 

25 
Investment attraction 
and sustainable 
tourism 

S, B, U 6, 26, 87, 89, 136 5 2,9% 

26 Improved security S 6, 26, 36, 71, 82, 158 6 3,5% 

27 Improved quality of life S 4, 5, 24, 26, 104, 105, 109, 139, 160 9 5,2% 

28 
Reduction of 
economic expenses. 

S 6, 15, 26, 36, 42, 56, 78, 138, 160, 165, 172 11 6,4% 

29 
Promotion of local 
commerce 

S 6, 26, 104 3 1,7% 

30 
Increase in social 
conflicts 

S 103, 105, 133 3 1,7% 

 

Table 3 summarizes the analysis of impact themes cited in the articles by nature of impact 

(positive or negative). The themes are intrinsic to the practical quality of impacts, with the social 

dimension being the most present in these, in 14 negative (50%) and 13 positive (43%) impacts, 

reflecting direct manifestation in social, socioeconomic, and public health. Characteristics related 

to the chemical type were observed in 04 negative (13%) and 05 positive (17%) impacts, mainly 

related to the change of nature's chemical characteristics with the emission of atmospheric 

pollutants, influenced by the increase in fuel consumption or by the characteristics of traffic flow 

efficiency.  

The physical and chemical type received four citations each, characteristics that contribute 

to the alteration of this kind, such as changes in vehicle volume, noise, travel time and use of natural 

resources. The biological type can be specifically associated with impacts of impacts on the natural 

environment and human welfare, being mentioned in 04 negative and 04 positive impacts (13% for 

each). Impacts associated with the urban type were mentioned in 04 negative (13%) and 03 positive 

(10%) impacts, which influence the urban environment, infrastructure and land use. The cultural 

type was verified in two negative and positive impacts (7% in each), being related to tourism 

activities and environmental quality, which encompasses all the listed topics. 

 

Table 3. Classification of impacts listed by theme and nature (positive or negative). Source: The 

Author. 

Theme of the 
impact 

Nature of the impact 
Number of impacts per 
theme 

Negative Positive 

 Negative Positive 
Tota
l 

 % 
Tota
l 

 % 

Social 

Reduction of tourism activities 
Increase in travel time 
Reduction of worker productivity 
Increase in fuel consumption 
Economic losses 
Public health problems 
Reduction of quality of life 
Reduced air quality 
Increase in noise level 
Reduction of environmental quality 
Increase in psychological problems / stress 
Reduction of pedestrian and cyclist area 
Reduction of public and green areas 
Reduction of social interactions 
Increase in social conflicts 

 Decrease in the number of accidents. 
 Reduction in the number of accidents. 
 Reduction in travel time. 
 Reduction in the use of natural resources. 
 Reduction in fuel consumption. 
 Reduction of atmospheric emissions and noise. 
 Improve in environmental quality. 
 Improve in public health. 
Attraction of investment and sustainable tourism. 
Improve in safety. 
Improving in quality of life. 
Reduction of economic expenses. 
Promotion of local commerce. 

15 
50
% 

13 43% 

Chemistry 

Increase in peak congestion, 
Increase in fuel consumption, 
Reduction of air quality, 
Reduction of environmental quality 

Reduction of peak congestion, 
Reduction in the use of natural resources, 
Reduction in fuel consumption, 
Reduction of atmospheric emissions and noise, 
Improve in environmental quality 

4 
13
% 

5 17% 

Physical 

Increase in peak congestion, 
Increase in travel time, 
Increase in noise leve 
Reduction of environmental quality 

Reduction of peak congestion, 
Reduction in travel time, 
Reduction in the use of natural resources, 
Reduction in fuel consumption, 
Improve in environmental quality 

4 
13
% 

5 17% 

Biological 

Reduction in air quality, 
Increase in noise level, 
Reduction of environmental quality, 
Reduction of public and green areas 

Reduction in the use of natural resources, 
Reduction of atmospheric emissions and noise, 
Improve in environmental quality, 
Investment attraction and sustainable tourism 

4 
13
% 

4 13% 

Urbanistic 
Increase in peak congestion, 
Reduction of environmental quality, 

Reduction of peak congestion, 
Improve in environmental quality, 

4 
13
% 

3 10% 
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Reduction of pedestrian and cyclist area, 
Reduction of public and green areas 

Investment attraction and sustainable tourism 

Cultural 
Reduction of tourism activities, 
Reduction of environmental quality 

Attraction of investment and sustainable tourism; 
Improve in environmental quality, 

2 
7
% 

2 7% 

 

Most of the studies assessed deal with the most obvious impacts of the transport system, such 

as congestion and air pollution. However, several impacts, which, although recognized by the 

scientific community, do not present validated case studies or quantitative measurement 

methodologies that allow a satisfactory inference as to their importance, magnitude, and the need to 

justify stronger measures for their mitigation. 

This has also been noted about positive impacts as one of the main arguments for convincing 

decision makers and the population about the benefits of incorporating accessibility and sustainable 

urban mobility measures. These are based on the emphasis on non-motorized modes and efficient 

public transport. 

This situation is aggravated when observed that even with the existence and recognition, by 

the scientific community, of the externalities of the transport system, these pass by political and 

institutional debates. Sometimes proposed solutions are inefficient in the long run and do not 

consider beyond economic aspects, given the technical challenges and discussing how to manage the 

growing scarcity of space. 

 

Related Flowchart of Environmental Events - FREA 

The consultation of the bibliographic works made it possible to compose the FREA applied 

to the evaluation of the transport and urban mobility system, based on interrelated events, which are 

triggered in a logical order of events that start from macro activities, for specific purposes, which 

may be deepened. according to the specific needs of method users. 

In this proposed model, the transformative activity (urban displacement) manifests itself 

through environmental interventions (defined as: public transport, transport by private motor 

vehicles, bicycle and pedestrian transport). From these environmental events were identified the 

environmental changes (developments of interest of each environmental intervention in order to 

establish relationship between the interventions and the environmental impacts generated), which 

in turn gave rise to environmental phenomena (impacts) (see Figure 3).  

The application of FREA to the urban mobility system showed a positive adherence, allowing 

a clear understanding of the analysed system, differentiating aspects of impacts, that is, the causal 

relationships of the object of study.  

Nevertheless, due to the approach using a complex system for analysis (transport system and 

urban mobility) there are limitations inherent to the instrument, which is generally applied to simple 

systems (activities with better defined delimitation). For the construction of the flowchart it is 

necessary to assume that it originates from potential impacting activity. 

Thus, the composition of the FREA followed the approach of the studies consulted, structured 

on the assumption of the current condition of the transport infrastructure of most Brazilian cities, 

with the predominance of individual displacements (automobiles), public transport with efficiency 

problems (predominantly generators of negative impacts) and displacement of pedestrians and 

cyclists (predominantly positive impact generators).  

It is crucial to note that as conditions can be improved (e.g. increased displacement by active 

transport, reduced dependence on cars and improvements in public transport efficiency) the 

incidence and magnitude of negative impacts will be reduced. Thus, it is observed that the proposed 

model reflects a condition of fragility in public transport services and mode division with 

predominance of cars. 

Thus, although these impacts are all previously identified by the scientific research 

consulted, it is essential for the reader to critically evaluate the set of identified impacts, adjusting 

them to specific case studies. Considering therefore the inherent limitations of the methodology 

employed.  

The assembled impact system (Figure 3) made it possible to verify problems arising from the 

excessive use of private cars that, associated with operational problems do not fully meet the needs 

of the population, causing underutilization of public transport and, consequently, constitute a factor 

for the reduction of urban environmental quality.  
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It does not necessarily mean that these impacts are only negative, however, as cited by the 

articles, this is due to the current mobility model in place in Brazilian cities. Although public 

transport is one of the main modes of operationalization of the concept of sustainable urban mobility, 

with the potential to reduce negative externalities (congestion, pollution, etc.), its inefficient 

conditions in the country (low efficiency, productivity, uncomfortable, emission pollution and noise, 

lack of integration, etc.) positions it, together with the car, as sources of negative impacts. As a result, 

it is expected that, as the population improves its economic condition, one of its priorities is the 

acquisition of a private vehicle as a substitute for the bus (see Mobility of Urban Population Survey: 

NTU, 2017). 

 

Figure 3. Related Flowchart of Environmental Events (FREA) applied to the analysis of the 

transportation and urban mobility  

 

 

This results in a reduction in overall urban mobility from increased car traffic, 

environmental and public health problems due to noise and air pollution, spatial inequalities issues 

such as urban fragmentation and sprawl, reduction of public areas (mainly due to road and parking 

system extensions). 

From these changes can be characterized the environmental and socioeconomic impacts, 

such as increased congestion peaks, which will increase commuting time and fuel consumption, 

decreasing worker productivity. This intense use of vehicles reduces the living areas, green areas 
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and pedestrian and cyclist areas, which influence people's preferences for cars given all the 

inconveniences and inconveniences of public transport. 

The current condition of the transport system favours high rates of transport accidents that 

end up victimizing vulnerable users (pedestrians and cyclists), as well as affecting tourism activities, 

which will ultimately impact the population's quality of life. It is important to highlight the 

correlation between the increase of public transport trips and the lower incidence of serious traffic 

accidents. 

In contrast to the negative impacts, there is currently a process of progressive increase in 

the inclusion of cyclists and pedestrians in urban displacements. The increased participation of these 

modes in commuting decreases dependence on motor vehicles, increasing physical activity levels, 

reducing congestion peaks) and commuting time (in the case of short commutes). They are also 

associated with reduced fuel consumption, noise emission and air pollutants, as well as economic 

support for local businesses. 

A city designed for pedestrians and cyclists increases safety in the mobility of the people, 

reducing accident rates, improving economic dynamism, attracting investment and contributing to 

the qualification of more sustainable tourism. A high volume of tourist traffic can contribute to the 

degradation of tourist values, thus reducing the tourist attractiveness of the place. 

 

Conclusion 

The improvement of urban mobility conditions and quality of life of the population 

necessarily involves the development of an urban planning that considers impacts in an integrated 

and synergistic way. Thus, the understanding of negative and positive impacts is indispensable for 

a qualified management of urban centres, being an urgent demand of society for more productive, 

competitive, more dynamic, inclusive and healthy cities. 

The knowledge gathered could suit as a basis for the improvement of technical studies such 

as environmental impact assessment, neighbourhood impact and viability studies, which are 

generally insufficient in their integrated analyses, as well as the incorporation of synergistic effects 

into the environment field of transport and urban mobility. 

The work contributes to unify different researches related to urban mobility in favour of the 

improvement of the understanding and the planning and action strategies, alerting to the set of 

implications that deserve attention, from decision makers, as well as in the technical-scientific 

environment, orienting the searches and consultation of specialized bibliographies. 

The bibliographic base researched provided a starting point for the understanding of the 

environmental impacts from the transport and urban mobility system, especially applied to the 

Brazilian reality. Negative impacts related to the motorized collective and individual transport 

system were verified, while positive impacts related to the insertion of active transport in the 

participation of displacements in Brazilian cities. 

While on the one hand there is considerable research addressing certain impacts and areas 

of knowledge, especially internationally, on the other hand, there are areas that need further study. 

Thus, it generates research opportunities and technical demands in order to explore the theme 

further, with important reflexes of the sustainable development of the country and the quality of life 

of the population. 

It is noteworthy that the inherent complexity of transport systems, where inseparable activity 

of urban dynamics imputes a limitation on the work by not inserting in the model the transport 

interaction with land use, accessibility etc. Thus, as a recommendation it would be appropriate to 

analyse changes in these processes, such as regulatory aspects, private public transport, 

implementation of improvements in active transport, etc. 

Nevertheless, the research achieved its purpose of proposing a conceptual model that 

encompasses the main environmental impacts from the transport and urban mobility system in an 

integrated and synergistic manner, which may guide future studies to minimize negative impacts 

and enhance the positive ones. . 

The developed FREA has transformed a complex conceptual model into ordered fractions 

that allow a global understanding of the environmental manifestations of the transport and urban 

mobility system. At the same time, it allows to know the specific developments within this chain. It 

also allows inferring about the primary and secondary impacts, providing important information for 

the management and control of impacts. Thus, eliminating (or mitigating) predecessor impacts 

would eliminate secondary ones, improving efficiency in impact management. 

http://www.rbgdr.net/


Revista Brasileira de Gestão e Desenvolvimento Regional 

 

www.rbgdr.net 

166 

 

Acknowledgement 

Brazilian Ministry of Education: Coordenação de Aperfeiçoamento de Pessoal de Nível 

Superior (CAPES). 

 

 

Bibliographical references 

ABNT - Associação Brasileira de Normas Técnicas. NBR: ISO 14001. Sistemas de gestão ambiental 

– especificação e diretrizes para uso. Rio de Janeiro, 1997. 

ANTP – Associação Nacional de Transportes Públicos. Redução das deseconomias urbanas com a 

melhoria do transporte público. Instituto de Pesquisa Econômica Aplicada - Associação Nacional dos 

Transportes Públicos. Revista dos Transportes Públicos. Ano 21, 1999. 

ANTP – Associação Nacional de Transportes Públicos. (2016). Sistema de Informações da 

Mobilidade Urbana Relatório Comparativo 2003-2014, 2016. 

BRASIL. Lei 12.587 de 3 de janeiro de 2012. Institui a Política Nacional de Mobilidade Urbana. 

Brasília, 2012. 

CINTRA, M. A crise do trânsito em São Paulo e seus custos. GVexecutuvo. v.12. n.2. Jul/dez., 2013. 

CONAMA – Conselho Nacional do Meio Ambiente. Resolução 306 de 19 de Julho de 2002. Estabelece 

os requisitos mínimos e o termo de referência para realização de auditorias ambientais. Brasília, 

2002. 

IPEA – Instituto de Pesquisa Econômica Aplicada. (2013). Indicadores de Mobilidade Urbana: PNAD 

2012. Rio de Janeiro. n.161, 2013. 

FIRJAN - Federação das Indústrias do Estado do Rio de Janeiro. (2014). Os custos da (i)mobilidade 

nas regiões metropolitanas do Rio de Janeiro e São Paulo. Nota técnica. Diretoria de 

Desenvolvimento econômico. n.3, 2014.  

MACEDO, R. K. Gestão ambiental: os instrumentos básicos para a gestão ambiental de territórios e 

de unidades produtivas. Rio de Janeiro; ABES; 266 p. 1994. 

MCIDADES - Ministério das Cidades. Conheça o anteprojeto de lei da política Nacional de 

mobilidade urbana. Ministério das Cidades: Instituto Pólis, 2005.  

MCIDADES- Ministério das Cidades. PLANMOB – Caderno de Referência para a elaboração de 

Plano de Mobilidade Urbana. Secretaria Nacional de Transportes e Mobilidade Urbana – SeMob, 

2015. 

MMA - Ministério do Meio Ambiente. 1º Inventário Nacional de Emissões Atmosféricas por Veículos 

Automotores Rodoviários. Ministério do Meio Ambiente. Secretaria de Mudanças Climáticas e 

Qualidade Ambiental Departamento de Mudanças Climáticas Gerência de Qualidade do Ar. 

Relatório Final, 2011. 

ONU-HABITAT - Programa das Nações Unidas para os Assentamentos Humanos. Sustentabilidade 

urbana: impactos do desenvolvimento econômico e suas consequências sobre o processo de 

urbanização em países emergentes. ONU; Ministério do Meio Ambiente; Ministério das Cidades. 

172p. Brasília, 2015. 

PERO, V.; STEFANELLI, V. A questão da mobilidade urbana nas metrópoles brasileiras. Rev. econ. 

contemp. vol.19 n.3. Rio de Janeiro, 2015. 

MARTINE, G. O lugar do espaço na equação população/meio ambiente. R. bras. Est. Pop., São Paulo, 

v. 24, n. 2, p. 181-190, 2007.  

http://www.rbgdr.net/


Revista Brasileira de Gestão e Desenvolvimento Regional 

 

www.rbgdr.net 

167 

NTU – Associação Nacional das Empresas de Transportes Urbanos. Pesquisa mobilidade da 

população urbana 2017. Confederação Nacional do Transporte, Associação Nacional das Empresas 

de Transportes Urbanos. - Brasília, 2017.  

ONU – Organização das Nações Unidas.  Objetivos de Desenvolvimento Sustentável (ODS). Objetivo 

11. Tornar as cidades e os assentamentos humanos inclusivos, seguros, resilientes e sustentáveis. 

Disponível em: <https://nacoesunidas.org/pos2015/ods11/>. Acesso em 13/12/207. 

RODRIGUE, J. P. The Geography of Transport Systems. 4ed. New York: Routledge, 440 p, 2017. 

SAMPAIO, B. R.; NETO, O. L.; SAMPAIO, Y. Eficiência na gestão do transporte público: lições para 

o planejamento institucional. Planejamento e políticas públicas. n. 29. 2006.  

SÁNCHEZ, L. E. Avaliação de impacto ambiental: Conceitos e métodos. 2 ed. Oficina de textos. São 

Paulo, 2006. 

SCARINGELLA, R. S. A Crise da Mobilidade Urbana em São Paulo. São Paulo Perspectiva.  São 

Paulo, v. 15, n. 1, p. 55-59, 2001. 

SHARMA, R. K.; KUMAR, S. Impact of Transportation System on Environment in Developing 

Countries “A Review”. IJRREST: International Journal of Research Review in Engineering Science 

and Technology. v.1 (2), 2012. 

SORIA-LARA, J. A.; BERTOLINI, L.; BRÖMMELSTROET, M. Environmental impact assessment in 

urban transport planning: Exploring process-related barriers in Spanish practice. Environmental 

Impact Assessment Review 50, 95–104, 2015. 

SPILLERE, L. C.; BEAUMORD, A. C. Formulação de uma hipótese global de situação de impacto 

para o parque industrial pesqueiro instalado em Itajaí e Navegantes - SC. Eng. Sanit. Ambiental.  Rio 

de Janeiro, v.11, n.4, p.380-384, 2006.   

SEABRA, L. O.; TACO, P. W. G.; DOMINGUEZ, E. M. Sustentabilidade em transportes: do conceito 

às políticas públicas de mobilidade urbana. Revista dos Transportes Públicos - ANTP - Ano 35, 2013. 

TAHZIB, B.; ZVIJÁKOVÁ, L. Environmental impact of Land Transport. Transfer inovácií dez, 2012.  

UN – United Nations Organisation. Mobilizing Sustainable Transport for Development. Analysis and 

Policy Recommendations from the United Nations Secretary-General's High-Level Advisory Group 

on Sustainable Transport, 2016. 

VASCONCELLOS, E. A. A crise do planejamento de transportes nos países em desenvolvimento: 

reavaliando pressupostos e alternativas. Transportes. v. 3, n. 2, 1995. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.rbgdr.net/


Revista Brasileira de Gestão e Desenvolvimento Regional 

 

www.rbgdr.net 

168 

Appendix 

ID Referenced articles 

1 
Resende, P. T. V.; Sousa, P. R. Mobilidade urbana nas grandes cidades brasileiras: um estudo sobre os impactos do 
congestionamento. Fundação Dom Cabral. CI0910, 2009. 

2 Campos, V. B. G. Uma visão da mobilidade sustentável. Revista dos Transportes Públicos. v. 2, p. 99-106, 2006. 

3 
Boareto, R. A política de mobilidade urbana e a construção de cidades sustentáveis. Revista dos Transportes Públicos 
- ANTP - Ano 30/31 - 2008 - 3º e 4º trimestres. 

4 
Gomide, A. A. Mobilidade urbana, iniqüidade e políticas sociais. Políticas sociais − acompanhamento e análise. fev. 
2006 

5 
Mariotti, A. A.; Osorio, F. A. A. Calgaro, C. Cidades sustentáveis: o hiperconsumo de automóveis e a mobilidade 
urbana por ciclovias e ciclofaixas. Revista Paradigma, Ribeirão Preto-SP, a. XXII, v. 26, n. 1, p. 249-267, Jan/jun. 2017 
ISSN 2318-8650. 

6 
NTU – Associação Nacional das Empresas de Transportes Urbanos. Pesquisa mobilidade da população urbana. Ago. 
2006. 

7 
Filipe, L. N.; Macário, R. Elementos para a configuração de um sistema de informação para a gestão da mobilidade 
urbana. TRANSPORTES v. 19, n. 3 (2011) p. 42–48 

8 
Scaringella, R.; Salvador. A crise da mobilidade urbana em São Paulo. São Paulo Perspectivas, São Paulo. v.15, n. 
1, p. 55-59,  Jan.  2001. 

9 
Magagnin, R. C.; Silva, A. N. R. S. A percepção do especialista sobre o tema mobilidade urbana. Transportes. v.16, 
n.1. 2008. 

10 
Rubim, B; Leitão, S. O plano de mobilidade urbana e o futuro das cidades. Estudos Avançados, São Paulo, v. 27, n. 
79, p. 55-66, jan. 2013. ISSN 1806-9592. 

11 
Vanconcelos, E. A.; Carvalho, C. H. R.; Pereira, R. H. M. Transporte e mobilidade urbana. Brasília, DF: CEPAL. 
Escritório no Brasil/ IPEA, 2011. (Textos para Discussão CEPAL-IPEA, 34). 

12 
Barczak, R.; Duarte, F. Impactos ambientais da mobilidade urbana: cinco categorias de medidas mitigadoras Revista 
Brasileira de Gestão Urbana (Brazilian Journal of Urban Management), v. 4, n. 1, p. 13-32, jan./jun. 2012.  

13 
Lobo, Carlos et al. Mobilidade pendular e a integração metropolitana: uma proposta metodológica para os municípios 
da Região Metropolitana de Belo Horizonte/MG – 2010. Rev. bras. estud. popul. São Paulo, v.34, n. 2, p. 321-
339, May 2017.  

14 
Moura, R; Castello Branco, M. L. G; Firkowski, O.L. C. F. Movimento pendular e perspectivas de pesquisas em 
aglomerados urbanos. São Paulo Perspec. v. 19, n. 4. São Paulo, 2005 

15 
Rocha, A. C. B.; Frota, C. D.; Tridapalli, J. P.; Kuwahara, N. Peixoto; T. F. A.; Balassiano. R. Gerenciamento da 
mobilidade: experiências em Bogotá, Londres e alternativas pós-modernas. Pluris, 2006. 2º Congresso Luso-Brasileiro 
para o Planeamento Urbano, Regional, Integrado e Sustentável. 

16 
Azevedo Filho, M. A. N, et al. Disponibilidade e qualidade dos dados para avaliação das condições de mobilidade 
urbana sustentável. Anais do XXV Congresso de Pesquisa e Ensino em Transportes, Belo Horizonte. 2011. 

17 
Ojima, R.; Silva, R. B.; Pereira, R. H. M. A mobilidade pendular na definição das cidades--dormitório: caracterização 
sociodemográfica e novas territorialidades no contexto da urbanização brasileira. Cadernos IPPUR, v. 21, n. 2, p. 111-
132, ago./dez. 2007. 

18 
Seabra, L. O.; Taco, P.W.G.; Dominguez, E. M. Sustentabilidade em transportes: do conceito às políticas públicas de 
mobilidade urbana. Revista dos Transportes Públicos - ANTP - Ano 35 - 2013 - 2º quadrimestre 

19 
Rolnik, R.; klintowitz, D. Mobilidade na cidade de São Paulo. Estudos Avançados, São Paulo, v. 25, n. 71, p. 89-108, 
apr. 2011. ISSN 1806-9592.  

20 
Lacerda, S. M. Precificação de Congestionamento e Transporte Coletivo Urbano. BNDES Setorial, Rio de Janeiro, n. 
23, p. 85-100, mar. 2006 

21 
Ribeiro, F. H. S.; Bettine, S. C. Índice de Mobilidade Urbana Sustentável (IMUS): uma análise de sua aplicação. 
Associação Nacional de Pesquisa e Ensino em Transportes - ANPET. XXX ANPET. Anais. Rio de Janeiro, 2016. 

22 
Kneib, E. C. Silva, P. C. M.; Portugal, L. S. Impactos decorrentes da implantação de polos geradores de viagens na 
estrutura espacial das cidades. Transportes.  v. 18, n. 1 (2010) 

23 
Wilheim, J. Mobilidade urbana: um desafio paulistano. Estudos Avançados, São Paulo, v. 27, n. 79, p. 7-26, jan. 2013. 
ISSN 1806-9592.  

24 
Costa, R. G. R.; Silva, C. G. T.; Cohen, S. C. (2013). A origem do caos – a crise de mobilidade no Rio de Janeiro e a 
ameaça à saúde urbana. Cad. Metrop, São Paulo, v. 15, n. 30, pp. 411-431, jul/dez 2013 

25 
Mourato, J., Carvalho, R. (2014). Mobilidade urbana e cidades. Lisboa: Imprensa de Ciências Sociais. (pp. 247-264), 
2014. 

26 Ghidini, R. A caminhabilidade: medida urbana sustentável. Sociedad Peatonal. 2010. 

27 
IPEA – Instituto de Pesquisas Econômicas e Aplicadas. A mobilidade urbana no Brasil. Infraestrutura Social e Urbana 
no Brasil subsídios para uma agenda de pesquisa e formulação de políticas públicas. Série Eixos do Desenvolvimento 
Brasileiro. n. 94. 2011. 

28 
Oliveira, M. F. S.; Oliveira, O. J. R.; Oliveira, J.F. S. Mobilidade Urbana e Sustentabilidade. V Encontro Nacional da 
Anppas. 4 a 7. Florianópolis, 2010. 

29 Alves, P. Mobilidade urbana sustentável: diretrizes da política brasileira. Cadernos Adenauer XV, n.2, 2014. 

30 
Gutiérrez, L. R. Transporte público de qualidade e mobilidade urbana. Documento de trabalho preparado para a NTU, 
julho de 2013 

31 
Camagni, R.; Gibelli, M. C.; Rigamonti, P. Urban mobility and urban form: the social and environmental costs of 
different patterns of urban expansion. Ecological Economics 199–216, 2002. 

32 Gakenheimer, R. Urban mobility in the developing world. Transportation Research Part. A 33 671±689, 1999. 

33 

Saelens, B. E.; Sallis, J. F.; Frank, L. D. Environmental Correlates of Walking and Cycling: Findings From the 
Transportation, Urban Design, and Planning Literatures. Annals of Behavioral Medicine. April, Volume 25, Issue 2, pp 
80–91, 2003. 

34 
Barth, M.; Boriboonsomsin, K.  Real-World Carbon Dioxide Impacts of Traffic streion. Transportation Research Record: 
Journal of the Transportation Research Board. Washington, D.C. pp. 163–171, 2008. 

35 
Spellerberg, I. Ecological effects of roads and traffic: a literature review. Authors. First published: September 1998. 
Global Ecology and Biogeography Letters (1998) 7, 317–333 

http://www.rbgdr.net/


Revista Brasileira de Gestão e Desenvolvimento Regional 

 

www.rbgdr.net 

169 

36 
Krizek, K. J. et al. Analysing the Benefits and Costs of Bicycle Facilities via Online Guidelines. Planning, Practice & 
Research, Vol. 22, No. 2, pp. 197 – 213, May 2007 

37 
Li, B.; Tao, S., Dawson, R.W. Evaluation and analysis of traffic noise from the main urban roads in Beijing. Applied 
Acoustics 63 (2002) 1137–1142 

38 
Spinney, J. E.L. Transport mobility benefits and quality of life: A time-use perspective of elderly Canadians. Transport 
Policy 16 1–11, 2009. 

39 
Gualtieri, G.; Tartaglia, M. Predicting urban traffic air pollution: a GIS framework. Applied Meteorology Foundation, via 
Caproni 8, 50145 Firenze, Italy. Transpn Res.-D, Vol. 3, No. 5, pp. 329±336, 1998. 

40 
Smith, W. S. Mass Transport for High‐Rise High‐Density Living. ASCE. Journal of Transportation Engineering. Vol. 
110, Issue 6 (July 1984) 

41 
Viegas, J. M. Making urban road pricing acceptable and effective: searching for quality and equity in urban mobility. 
Transport Policy. Volume 8, Issue 4, October 2001, Pages 289–294 

42 
Baron, N. Railways and demographic change. Matthias Finger, Pierre Messulam. Rail economics, policy and regulation 
in Europe, Edward Elgar Publishing pp.22-37, 2015. 

43 
Escobar, D.; Garcia, F. Territorial accessibility analysis as a key variable for diagnosis of urbana mobility: A case study 
Manizales (Colombia). Procedia - Social and Behavioral Sciences 48. 1385 – 1394. 2012. 

44 
Loukopoulos, P.; Scholz, R. W. Sustainable Future Urban Mobility: Using Area Development Negotiations’ for Scenario 
Assessment and Participatory Strategic Planning. Environment and Planning A 2004, volume 36, pages 2203-2226. 

45 
Alain Bieber, Marie‐Hélène Massot; Jean‐Pierre Orfeuil. Prospects for daily urban mobility, Transport Reviews: A 
Transnational Transdisciplinary Journal, 14:4, 321-339. 1994. 

46 
Bezerra; M.C; Madsen, M.; Mello, M. Mobility on modern urbanism: a study of Brasilia`s Plano Piloto. Procedia 
Environmental Sciences 37 294 – 305, 2017. 

47 
Silva, N. R.; Costa, M. S.; Ramos, R.A. R. Development and Application of I Sum - An Index of Sustainable Urban 
Mobility. 2010 Transportation Research Board Annual Meeting 

48 
Sietchiping, R.; Permezel, M. J.; Ngomsi, C. Transport and mobility in sub-Saharan African cities: An overview of 
practices, lessons and options for improvements. Cities 29 (2012) 183–189 

49 
Nicolas, J.P.; Pochet, P.; Poimboeuf, H. Towards sustainable mobility indicators: application to the Lyons conurbation. 
Transport Policy 10 (2003) 197–208. 

50 
Hankey, S.; Marshall, J. D.; Impacts of urban form on future US passenger-vehicle greenhouse gas emissions. Energy 
Policy 38 4880–4887,2010. 

51 
Rueda, D. R. et al. The health risks and benefits of cycling in urban environments compared with car use: health 
impact assessment study. BMJ 2011; 343.  

52 
Lindsay, G.; Macmillan, A.; Woodward, A. Moving urban trips from cars to bicycles: Impact on health and emissions. 
Australian And New Zealand Journal Of Public Health. Volume 35, Issue 1, February 2011, Pages 54–60 

53 
Frank, L. D.; Pivo, G. Impacts of Mixed Use and Density on Utilization of Three Modes of Travel: Single-Occupant 
Vehicle, Transit, and Walking. Transportation Research Record 1466  

54 
Proost, S.; Dender, K. The welfare impacts of alternative policies to address atmospheric pollution in urban road 
transport. Regional Science and Urban Economics 31 (2001) 383–411.  

55 
Figliozzi, M. A. The impacts of congestion on time-definitive urban freight distribution networks CO2 emission levels: 
Results from a case study in Portland, Oregon. Transportation Research Part C 19 (2011) 766–778 

56 
Cervero, R.; Duncan, M. Walking, Bicycling, and Urban Landscapes: Evidence From the San Francisco Bay Area. 
American Journal of Public Health. September 2003, Vol 93, No. 9 

57 
Hensher, D. A. The imbalance between car and public transport use in urban Australia: why does it exist? Transport 
Policy 5 (1998) 193–204 

58 
Travisi, C. M. et al. Impacts of urban sprawl and commuting: a modelling study for Italy. Journal of Transport 
Geography 18 (2010) 382–392. 

59 
Riley, K. Motor Vehicles in China: The Impact of Demographic and Economic Changes. Population and Environment. 
May 2002, Volume 23, Issue 5, pp 479–494. 

60 
Leck, E. The Impact of Urban Form on Travel Behavior: A Meta-Analysis. Journal Issue: Berkeley Planning Journal, 19 
(1).  Technion-Israel Institute of Technology. 2006. 

61 
Potoglou, D.; Kanaroglou, P.S. Modelling car ownership in urban areas: a case study of Hamilton, Canada. Journal of 
Transport Geography 16 (2008) 42–54 

62 
Grange, L.; Troncoso, R. Impacts of vehicle restrictions on urban transport flows: The case of Santiago, Chile. 
Transport Policy 18 (2011) 862–869. 

63 Cervero, R. City Car Share First-Year Travel Demand Impacts. Transportation Research Record 1839. 2014. 

64 
Rotaris, L. et al.  Transportation Research Part A 44 (2010) 359–375. The urban road pricing scheme to curb pollution 
in Milan, Italy: Description, impacts and preliminary cost–benefit analysis assessment.  

65 
Guerra, A. et al. Benzene emissions from motor vehicle traffic in the urban area of milan: hypothesis of health impact 
assessment. Atmospheric Environment Vol. 29, No. 23, pp. 3559-3569. 1995 

66 

Li, J. et al. Modeling Private Car Ownership in China Investigation of Urban Form Impact Across Megacities. 
Transportation Research Record: Journal of the Transportation Research Board, n.2193. Washington, D.C., 2010, pp. 
76–84. 

67 

Ghose, M.K. et al. Assessment of the impacts of vehicular emissions on urban air quality and its management in Indian 
context: the case of Kolkata (Calcutta). Environmental Science & Policy. Volume 7, Issue 4, August 2004, Pages 345–
351.  

68 
Vance, C; Hedel, R. The impact of urban form on automobile travel: disentangling causation from correlation. 
Transportation (2007) 34:575–588. 

69 

Browne, M. et al. Reducing social and environmental impacts of urban freight transport: A review of some major cities. 
Procedia – Social and Behavioral Sciences 39 19 – 33 1877-0428, 2012. The Seventh International Conference on 
City Logistics.  

70 
Crampton, G. Economic Development Impacts of Urban Rail Transport. Conference Jyvaskyla, Finland. 27-30 August 
2003 

71 
Bowes, D. R.; Keith, R. Ihlanfeldt. Identifying the Impacts of Rail Transit Stations on Residential Property Values. 
Journal of Urban Economics 50, 125, 2001. 

72 
Litman, T. A New Transit Safety Narrative. Victoria Transport Policy Institute. Journal of Public Transportation, Vol. 17, 
No. 4, 2014. 

http://www.rbgdr.net/


Revista Brasileira de Gestão e Desenvolvimento Regional 

 

www.rbgdr.net 

170 

73 
Litman, T. Smarter congestion relief in asian cities Win-Win Solutions to Urban Transport Problems. Transport and 
Communications Bulletin for Asia and the Pacific No. 82, 2013. 

74 
Litman, T. Comprehensive evaluation of energy conservation and emission reduction policies Transportation Research 
Part A 47 (2013) 153–166 

75 Litman, T. Valuing Transit Service Quality Improvements. Journal of Public Transportation, v.11, n.2, 2008.  

76 Wardman, M. Public transport values of time. Transport Policy 11 (2004) 363–377.  

77 
Moeinaddini, M.; Asadi-Shekari, Zohreh.; Shah, M. Z. An urban mobility index for evaluating and reducing private 
motorized trips. Measurement 63 (2015) 30–40 

78 
Asadi-Shekari, Z.; Moeinaddini, M.; Zaly Shah, M. Z. A pedestrian level of service method for evaluating and promoting 
walking facilities on campus streets. Land Use Policy 38 (2014) 175–193 

79 

Magdalena, B. S. International Conference – Environment at a Crossroads: SMART approaches for a sustainable 
future A brief analysis of the sustainable mobility approach in Bucharest. Procedia Environmental Sciences 32 (2016) 
168 – 176 1878-0296 2016. 

80 
Mrkajić, V.; Anguelovski, I. Planning for sustainable mobility in transition cities: Cycling losses and hopes of revival in 
Novi Sad, Serbia. Cities 52 (2016) 66–78 

81 
Antonson, H.; Hrelja, R.; Henriksson, P. People and parking requirements: Residential attitudes and day-to-day 
consequences of a land use policy shift towards sustainable mobility. Land Use Policy 62 (2017) 213–222 

82 
Bos, R.; Temme, R. A roadmap towards sustainable mobility in Breda. Mobil. TUM 2014 Sustainable Mobility in 
Metropolitan Regions, May 19-20, 2014. Transportation Research Procedia 4 (2014) 103 – 115 

83 
Silva, A. N. R. et al. Multiple views of sustainable urban mobility: The case of Brazil. Transport Policy 15 (2008) 350–
360 

84 
Bibri, S. E.; Krogstie, J. Smart Sustainable Cities of the Future: An Extensive Interdisciplinary Literature Revie. 
Sustainable Cities and Society. Volume 31, May 2017, Pages 183-212.  

85 
Klinger, T. A Research Field between Governance, Urban Form and Travel Behaviour. Journal of Transport Geography 
52 (2016) 155–158.  

86 Hickman, R. et al. Planning more for sustainable mobility.  Journal of Transport Geography 33 (2013) 210–219 

87 

Łapko, A. Urban tourism in Szczecin and its impact on the functioning of the urban transport system. 1st International 
Conference Green Cities 2014 – Green Logistics for Greener Cities. Procedia – Social and Behavioral Sciences 151 
(2014) 207 – 214 

88 
Klinger, T. et al.  Journal of Transport Geography 31 (2013) 18–29. Dimensions of urban mobility cultures – a 
comparison of German cities. 

89 
Hącia, E. The impact of tourist traffic on the functioning of Polish seaside health resorts. Transportation Research 
Procedia 16 (2016) 110 – 121 

90 
Comodi, G. et al. Energy Policy 41 (2012) 303–315. Municipal scale scenario: Analysis of an Italian seaside town with 
Markal-Times 

91 
Cavalcanti, C. D. O. et al. Sustainability of urban mobility projects in the Curitiba metropolitan region. Land Use Policy 
60 (2017) 395–402. 

92 
François, C. et al. Environmental assessment of urban mobility: Combining life cycle assessment with land-use and 
transport interaction modelling—Application to Lyon (France). Ecological Indicators 72 (2017) 597–604. 

93 
Gössling, S.; Choi, A.S. Transport transitions in Copenhagen: Comparing the cost of cars and bicycles. Ecological 
Economics 113 (2015) 106–113. 

94 
Dieleman, F. M.  et al. Urban Form and Travel Behaviour: Micro-level Household Attributes and Residential Context. 
Urban Studies, Vol. 39, No. 3, 507– 527, 2002.  

95 
Gebeyehu, M.; Takano, S. Diagnostic Evaluation of Public Transportation Mode Choice in Addis Ababa. Journal of 
Public Transportation, Vol. 10, No. 4, 2007. 

96 
Acker, V.; Goodwin, P.; Witlox, F. Key research themes on travel behavior, lifestyle, and sustainable urban mobility. 
International Journal of Sustainable Transportation 

97 
Ariztegui, J. et al. A structured methodology to calculate traffic emissions inventories for city centres. Science of the 
Total Environment 334 – 335 (2004) 101–109 

98 
Rueda, D. R. et al. Replacing car trips by increasing bike and public transport in the greater Barcelona metropolitan 
area: A health impact assessment study. Environment International 49 (2012) 100–109 

99 
Lee, B. K. et al. Analysis of impacts on urban air quality by restricting the operation of passenger vehicles during Asian 
Game events in Busan, Korea. Atmospheric Environment 39 (2005) 2323–2338 

100 
González, A. R; Calle, E. A. D.; Maruland, I. B. El ruido vehicular urbano y su relación con medidas de restricción del 
flujo de automóviles. Rev. acad. colomb. cienc. exact. fis. nat. v.35 n.135 Bogotá April/June 2011 

101 
González, A. R.; Calle, E. A. D. El ruido vehicular urbano: problemática agobiante de los países en vías de desarrollo. 
Rev. acad. colomb. cienc. exact. fis. nat. vol.35 no.137 Bogotá Oct/Dec. 2011. 

102 
Cruz, F. C.; Cruz, A. C.; Ceretta, P. S. Mensuração da satisfação dos usuários do sistema municipal de 
estacionamento rotativo pago. urbe, Rev. Bras. Gest. Urbana, Curitiba, v. 9, n. 1, p. 19-34, Apr.  2017  

103 
Pereira, H. P.; Prates, V. O sujeito de bicicleta: considerações sobre o discurso cicloativista na São Paulo dos 
carros. Galáxia (São Paulo), São Paulo. n. 34, p. 112-124,  Apr.  2017 .   

104 
Mello, A.; Portugal, L. Um procedimento baseado na acessibilidade para a concepção de Planos Estratégicos de 
Mobilidade Urbana: o caso do Brasil. EURE (Santiago), Santiago, v. 43, n. 128, p. 99-125, enero 2017.  

105 
Ferraz, I. S. et al. Avaliação do uso da primeira Via Calma em Curitiba/PR para ciclomobilidade. Urbe, Rev. Bras. 
Gest. Urbana v.9 n.2. Curitiba May./Aug. 2017.  

106 
Silva, A. Mobilidade urbana e equidade social: possibilidades a partir das recentes políticas de transporte público na 
Metrópole do Rio de Janeiro. GOT, Porto, n.10, p.293-317, dez. 2016.  

107 
Kneib, E. C. Centralidades urbanas e sistemas de transporte público em Goiânia, Goiás. URBE, Rev. Bras. Gest. 
Urbana, Curitiba, v. 8, n. 3, p. 306-317, Dec.  2016.    

108 
Ramalho, H. M. B.; Brito, D. J. M. Migração intrametropolitana e mobilidade pendular: evidências para a região 
metropolitana do Recife. Estud. Econ. vol.46 no.4 São Paulo Oct./Dec. 2016 

109 
Sá, T. H. et al. Diferenças socioeconômicas e regionais na prática do deslocamento ativo no Brasil. Rev Saúde 
Pública 2016; 50:37. 

110 
Pero, V.; Stefanelli, V. A questão da mobilidade urbana nas metrópoles brasileiras. Rev. econ. 
contemp. vol.19 n.3. Rio de Janeiro Sept-Dec. 2015 

http://www.rbgdr.net/


Revista Brasileira de Gestão e Desenvolvimento Regional 

 

www.rbgdr.net 

171 

111 
Cunha, J. M. P.; Stoco, S.; Dota, E. M.; Negreiros, R.; Miranda, Z. A. I. A mobilidade pendular na Macrometrópole 
Paulista: diferenciação e complementaridade socioespacial. Cad. Metrop. vol.15 no.30 São Paulo Dec. 2013 

112 
Silveira, M. R.; Cocco, R.G. Transporte público, mobilidade e planejamento urbano: contradições essenciais. Estud. 
av. vol.27 no.79 São Paulo, 2013. 

113 
Santinha, G.; Marques, S. Repensando o fenômeno do envelhecimento na agenda política das cidades: a importância 
da promoção da mobilidade de pedestres. Rev. bras. geriatr. gerontol. Rio de Janeiro, v.16, n.2, p. 393-400, 2013 .   

114 
Ramis, J. E.; Santos, E. A. Uso de automóveis e o caos urbano: considerações sobre o planejamento de transportes 
das grandes cidades. Transp. Lit. Manaus, v. 6, n. 4, p. 164-177, Dec.  2012.   

115 
Nunes, B. T. S.; Marques Junior, S.; Ramos, R. E. B. Gestão ambiental no setor de transportes: uma avaliação dos 
impactos ambientais do uso de combustíveis no transporte urbano da cidade de Natal (RN). XXIII Encontro Nac. de 
Eng. de Produção - Ouro Preto, MG, Brasil, 21 a 24 de out de 2003. 

116 
Andrade, S. S. C. A.; Mello-Jorge, M. H. P. Mortality and potential years of life lost by road traffic injuries in Brazil, 
2013. Rev. Saúde Pública, São Paulo, v. 50, 59, 2016.   

117 
Santos, J. C.; Sobral, M. F. F. Diagnóstico, perspectivas de uso e expansão dos serviços de trens metropolitanos no 
Brasil. Rev. Adm. Pública, Rio de Janeiro, v. 48, n. 2, p. 481-506, Apr.  2014.    

118 
Ragazzo, C. E. J.; Lima, J. M. C. S. Planejamento urbano e redução de trânsito: o caso da estação de metrô da Nossa 
Senhora da Paz, em Ipanema. Urbe, Rev. Bras. Gest. Urbana, Curitiba, v. 5, n. 2, p. 97-113, Dec.  2013.  

119 
Polidoro, M.; Lollo, J. A.; Barros, M. V. F. Sprawl e o modal de transporte motorizado: impactos na cidade de Londrina, 
PR. Urbe, Rev. Bras. Gest. Urbana, Curitiba, v. 4, n. 1, p. 33-46, June 2012.  

120 
Martins, L. C. et al. Relação entre poluição atmosférica e atendimentos por infecção de vias aéreas superiores no 
município de São Paulo: avaliação do rodízio de veículos. Rev. bras. epidemiologia, São Paulo, v. 4, n. 3, p. 220-229, 
Nov.  2001 .  

121 
Vasconcelos, E. A.; Lima, I, M, O. Quantificação das deseconomias do transporte urbano: Uma Resenha das 
Experiências Internacionais. Texto para discussão, n.586. Brasília, 1998. 

122 
Toni, J. O trânsito como problema de economia urbana. - o caso de Porto Alegre. Trabalho apresentado no II Encontro 
de Economia Gaúcha, PUCRS e Fundação de Economia e Estatística (FEE). Porto Alegre, 2004. 

123 
Santos, J. V. et al. VLT Como Elemento Inovador Do Transporte Público Brasileiro. XXXI encontro nacional de 
engenharia de produção. Belo Horizonte, MG, Brasil, 04 a 07 de outubro de 2011. 

124 
Luzzi, F. C.; Cervo, T. C.; Specht, L. P. Comportamento e análise do ruído ferroviário na cidade de Santa Maria. J. 
Transp. Lit., Manaus v. 9, n. 4, p. 10-14, Dec. 2015.  

125 
IPEA; ANTP. Redução das deseconomias urbanas com a melhoria do transporte público. Revista dos Transportes 
Públicos - ANTP - Ano 21 - 1999 - 1º trimestre. 

126 
Maciel, B. A et al. Modelagem do ruído urbano como instrumento de gestão ambiental. Anais XIV Simpósio Brasileiro 
de Sensoriamento Remoto, Natal, Brasil, 25-30 abril 2009, INPE, p. 5301-5307. 

127 

Henrique, C. S.; Loureiro, C.F.G.; Cavalcante, R.A. Caracterização Espacial da Mobilidade dos Usuários Cativos do 
Sistema Integrado de Transportes de Fortaleza.  In: Transporte em Transformação IX – Trabalhos Vencedores do 
Prêmio CNT Produção Acadêmica 2004.  CNT – Confederação Nacional do Transporte/ ANPET – Associação 
Nacional de Pesquisa e Ensino em Transportes, Brasília, DF, pp.61-79, 2005. 

128 
Pinto, A. B.; Diogenes, M. C.; Lindau, L. A. Quantificação dos Impactos de Polos Geradores de Tráfego. Pós-
Graduação em Engenharia de Produção. Porto Alegre: Universidade Federal do Rio Grande do Sul, 2003. 

129 
Lollo, J. A.; Rohm, S. A. Aspectos negligenciados em estudos de impacto de vizinhança. Estudos Geográficos, Rio 
Claro, 3(2):31- 45, Dezembro - 2005 (ISSN 1678—698X).  

130 

Kunz, M. et al. Projeção e estratificação quantitativa de circulação de unidades veiculares na cidade de passo fundo 
(RS), Brasil: proporção e análise. Impacto científico e social na pesquisa. IX Mostra de Iniciação Científica e Extensão 
Comunitária e VIII Mostra de Pesquisa de Pós-Graduação da IMED. IX Mostra de Iniciação Científica e Extensão 
Comunitária e VIII Mostra de Pesquisa de Pós-Graduação da IMED. 2016. 

131 
Cohen, A.; Castillo, O. S. Ruido en la ciudad. Contaminación auditiva y ciudad caminable. Estud. demogr. 
Urbanos. v.32, n.1, p. 65-96, 2017  

132 
Santos, S. Mobility and spatial planning in the Lisbon Metropolitan Area. Finisterra, Lisboa, n. 104, p. 57-72, 
abr.  2017.   

133 
Tischer, V. Validação de sistema de parâmetros técnicos de mobilidade urbana aplicados para sistema 
cicloviário. URBE, Rev. Bras. Gest. Urbana, Curitiba, 2017. 

134 
Rizzo, H. B.; Gallardo, A. L. C. F.; Moretto, E. M. Avaliação ambiental estratégica e planejamento do setor de 
transportes paulista. Eng. Sanit. Ambient. Rio de Janeiro, 2017  

135 
Grieco, E. P.; Portugal, L. S.; Alves, R. M. Aplicação de um índice do ambiente construído para avaliação da 
mobilidade sustentável. Ambient. constr., Porto Alegre, v.16, n.4, p.215-225, Dec. 2016. 

136 
Gutierrez, A.; Miravet, D. Estacionalidad turística y dinámicas metropolitanas: un análisis a partir de la movilidad en 
transporte público en el Camp de Tarragona. QtRev. geogr. Norte Gd, Santiago, n. 65, p. 65-89, dic.  2016.  

137 
Kneib, E. C. Centralidades urbanas e sistemas de transporte público em Goiânia, Goiás. urbe, Rev. Bras. Gest. 
Urbana, Curitiba, v.8, n.3, p. 306-317, Dec. 2016.  

138 Vale, D. S. A cidade e a bicicleta: uma leitura analítica. Finisterra. Centro de Estudos Geográficos. 103, 2016. p45-66. 

139 Pomar, A. et al. Pedestrin systems design. Tecnura, Bogotá, v.18, n. spe, p. 124-135, 

140 
Gomez, G. J. A.; Forero, C. O. La motorización, el número de viajes y la distribución modal en Bogotá: pasado y 
posible futuro. rev.ing. Bogotá. n. 40, p. 6-13, Jan.  2014. 

141 
Abdala, I. M. R.; Pasqualetto, A. Índice de Mobilidade Urbana Sustentável em Goiânia como ferramenta para políticas 
públicas. Cad. Metrop. São Paulo, v.15, n.30, p. 489-511, Dec.  2013. 

142 
Cunha, J. M. P. Aglomerações urbanas e mobilidade populacional: o caso da Região Metropolitana de 
Campinas. Rev. bras. estud. popul. São Paulo, v.33, n.1, p.99-127, Apr. 2016. 

143 Silva, F. N. Mobilidade urbana: os desafios do futuro. Cad. Metrop. São Paulo, v. 15, n. 30, p. 377-388, Dec.  2013.  

144 

Silva, G. J. C.; Martins, H. E. P.; Neder, H. D. Investimentos em infraestrutura de transportes e desigualdades 
regionais no Brasil: uma análise dos impactos do Programa de Aceleração do Crescimento (PAC). Rev. Econ. Polit. 
São Paulo, v.36, n.4, p. 840-863,  Dec.  2016. 

145 
Corts, S, A.; Martinez, C. F. A. Fronteras de movilidad: oportunidades y obstáculos urbanos del sistema de transporte 
público de Santiago de Chile. Estudios Socioterritoriales, Tandil, v. 13, jun.  2013.    

146 
Montes, V. L. M.; Garcia, T. R. Entornos de movilidad peatonal: una revisión de enfoques, factores y 
condicionantes. EURE (Santiago), Santiago, v.41, n. 123, p. 5-27, 2015.   

http://www.rbgdr.net/


Revista Brasileira de Gestão e Desenvolvimento Regional 

 

www.rbgdr.net 

172 

147 

Londono, J.; Correa, M. A.; Palacio, C. A. Estimación de las emisiones de contaminantes atmosféricos provenientes 
de fuentes móviles en el área urbana de Envigado, Colombia. Rev. EIA. Esc. Ing. Antioq, Envigado, n. 16, p. 149-162, 
Dec.  2011. 

148 
Neumann, E.; Xaviera, V. Transporte urbano no motorizado: el potencial de la bicicleta en la ciudad de 
Temuco. Revista INVI, Santiago, v. 26, n. 72, p. 153-184, agosto 2011.    

149 
Stamm, C.; Staduto, J. A. R. Movimentos pendulares das cidades interioranas de porte médio de Cascavel e Toledo, 
no Paraná. Rev. bras. estud. popul., São Paulo, v. 25, n. 1, p. 131-149, June 2008. 

150 
Ângulo, C. I.; Munoz, T. O.; Ganiveth, M. P. Niveles de presión sonora en el segundo tramo de Transcaribe 
Cartagena. Rev. ing. univ. Medellin, Medellín, v. 6, n. 11, p. 43-52, July 2007. 

151 
Alzate, J. M. et al. Modelos para analizar el desarrollo del transporte urbano del Valle de Aburrá con consideraciones 
económicas, energéticas y ambientales. rev.ing. Bogotá, n. 25, p. 114-121, May 2007.   

152 
Thynell, M. Modernidad en movimiento: Cómo enfrentarse a la movilidad motorizada en Teherán, Santiago y 
Copenhague. EURE (Santiago), Santiago, v. 31, n. 94, p. 55-77, dic.  2005.  

153 
Hu, G. et al. Physical activity during leisure and commuting in Tianjin, China. Bull World Health Organ, Genebra, v. 
80, n. 12, p. 933-938, Jan.  2002.   

154 
Amico, P.; Martino, F.; Sessa, S. Buildings Indicators for Sustainable Mobility: the District of Naples. TeMA: Journal of 
Land Use, Mobility and Environment. 2011;4(2).  

155 
Maternini, G.; Riccardi, S.; Cadei, M. Zero Emission Mobility Systems in Cities. Inductive Recharge System Planning in 
Urban Areas. TeMA: Journal of Land Use, Mobility and Environment. Special Issue, 2014.  

156 
Scannapieco, S.; Naddeo, V.; Belgiorno, V. Modelli previsionali di dispersione delle emissioni da traffico in ambito 
urbano. TeMA: Journal of Land Use, Mobility and Environment. Vol 4 - No 3 - settembre 2011 - pagg. 7-14.  

157 
Papa, R. Urban Planning and Mobility. TeMA: Journal of Land Use, Mobility and Environment. Vol 3 - No 1 - marzo 
2010 - p. 5-6 

158 
Papa, E. Subway e skyway: infrastrutture sostenibili per la mobilità pedonale? TeMA: Journal of Land Use, Mobility and 
Environment. Vol 1 - No 3 - ottobre 2008 - pagg. 49-56 

159 
Cechini, A.; Talu, V. Camminare (e pedalare) per trasformare la città. ISSN 1970-9870 Volume 4 – n.4 - dicembre 
2011. 

160 
Medeiros, R. M.; Duarte, F. Policy to promote bicycle use or bicycle to promote politicians? Bicycles in the imagery of 
urban mobility in Brazil, Urban, Planning and Transport Research: An Open Access Journal, 1:1, 28-39, 2013. 

161 
Pilko, H.; Tepeš, K.; Brezina, T. Policy and Programs for Cycling in the City of Zagreb – A Critical Review.  Vol 27, No 
5 (2015). Scientific Journal on Traffic and Transportation Research.  

162 

Silva, D. L. G.; Lima, L. B.; Moraes, F. M. Desenvolvimento sustentável e mobilidade: alternativas para o 
desenvolvimento da mobilidade da região metropolitana do Recife. Desafios: Revista Interdisciplinar da Universidade 
Federal do Tocantins. v.2 n.1. p. 127-147, jul/dez. 2015. 

163 

Environmental Impacts of Promoting New Public Transport Systems in Urban Mobility: A Case Study Abel Ortego, 
Alicia Valero, Alejandro Abadías. Journal of Sustainable Development of Energy, Water and Environment Systems 
Year 2017 Volume 5, Issue 3, pp 377-395 

164 
Mineu, H. F. S. et al. Acessibilidade e mobilidade urbana no triângulo mineiro. Revista Geografares, n°16, p.45-67, 
Janeiro-Junho, 2014 ISSN 2175 -3709 

165 
Fusco, G. Looking for Sustainable Urban Mobility through Bayesian Networks. Colloque Européen de Géographie 
Théorique et Quantitative, Lucca, Italie, 8-11 septembre 2003 

166 
Uroš Kramar, Tina Cvahte, Marjan Sternad, Darja Topolšek. Designing a strategic mobility plan for a small and medium 
sized cities using a multi-stage methodology: case of Celje. Spatium. n.33, June 2015, pp. 47-54.  

167 

Fusco, G. Conceptual modelling of the interaction between transportation, land use and the environment as a tool for 
selecting sustainability indicators of urban mobility. Colloque Européen de Géographie Théorique et Quantitative, St-
Valéry-en-Caux, France, 7-11 septembre 2001. 

168 
Romano Fistola, Mariano Gallo, Rosa Anna La Rocca. Mobilità veicolare, emissioni inquinanti e impatti sulla salute 
pubblica. TeMA Vol 2 - No 2 - giugno 2009 - pagg. 47-58. 

169 

Souza, G. e Leite, A. Análise da variação do tempo dedicado às viagens urbanas da população de manaus – AM, em 
Função do Modo de Transporte Utilizado. Revista de Geografia e Ordenamento do Território, n.º 1 (Junho). Centro de 
Estudos de Geografia e Ordenamento do Território. Pág. 85 a 102, 2012, 

170 

Paulitsch, N. S.; Toralles, C. P. Restrição veicular e tributação: o pedágio urbano enquanto solução urbanística e 
espécie tributária Vehicular restriction and taxation: the congestion charges as urban solution and kind tax. Urbe: 
Revista Brasileira de Gestão Urbana. 2010;2(2):179-190 

171 
Haddad, E. A.; Vieira, R. S. Mobility, accessibility and productivity: a note on the economic valuation of travel time in 
greater São Paulo. Rev. econ. contemp. v.19 n.3. Rio de Janeiro Set/Dec 2015. 

172 
Portugal, L. S.; Flórez, J.; Silva, A. N. R. Rede de pesquisa em transportes: um instrumento de transformação e 
melhora da qualidade de vida. Transportes, v. XVIII, n. 1, p. 6-16, março 2010 

 

 
 

 

 

 

 

 

 

Esta obra está licenciada com uma Licença Creative Commons Atribuição 4.0 

Internacional. 

http://www.rbgdr.net/

