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ABSTRACT: Nowadays issues related to the conditions of urban mobility in the largest 
Brazilian cities become quite important. Particularly in Rio de Janeiro there are some 
serious structural challenges to overcome: overcrowding and difficult access to bus 
stations, subway and trains; inadequate traffic signaling system and traffic congestion 
provoked by a great number of single-occupant vehicles. This article aims to analyze the 
actions that the municipal government could promote to improve urban mobility.  How 
and for what reasons a city that has heavily invested in several modes of transport in the 
last years still has problems in these services? This question is discussed from two points 
of view: the legal framework available to the government for development of public 
transport policies and the use of a Sustainable Mobility Index (SMI), proposed in this 
research as a tool for assessment of the public transport quality. Specifically, the SMI is 
used to study the case of the VII Administrative Region of the City of Rio de Janeiro (São 
Cristóvão and neighborhood districts), an area selected due to the multiplicity of urban 
occupation (housing, education, sport facilities, leisure infrastructure, health services, 
trade companies, industries, many connections to other districts) and its privileged 
geographical situation near downtown, with several access routes forming a great 
potential for intermodal logistics. A correct use of such good features depends basically on 
government decisions and public investment but, as put in evidence by the SMI calculation, 
São Cristóvão still suffers from the faulty planning of Rio de Janeiro transport system. 

Keywords Public Transport System, Sustainable Urban Mobility, Sustainable Mobility Index, 
São Cristóvão District, Rio de Janeiro 
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1. INTRODUCTION 

2. URBAN MOBILITY 
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2.1 Legal Framework on Transport Planning 

3. THE VII ADMINISTRATIVE REGION (VII AR) OF RIO DE JANEIRO 

4. METHODOLOGY

4.1 Indicator and Index for Sustainable Urban Mobility 
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4.2 A Sustainable Mobility Index for the City of Rio de Janeiro 
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5. CALCULATION OF THE SUSTAINABLE MOBILITY INDEX 

5.1 Weights for the specific dimensions  

Table 1. Weights for Dimensions of the Sustainable Mobility Index 

Weight Description 

3 Very important, because it represents the actual conditions of sustainable urban mobility  

2 Important, because it represents many conditions of sustainable urban mobility. Its main 
focus is in the conditions of the entire city  

1 Not very important, because it represents few conditions of sustainable urban mobility 
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� INST ENV, ECO, SOC,  to WeightsAssigned
XDimension   Weight toAssigned
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Table 2. Normalized Weights for Dimensions
Dimension Normalized Weights (Weight 1) 

Social (SOC) 0,30 

Economic (ECO) 0,20 

Environmental (ENV) 0,20 

Institutional (INST) 0,30 

5.2 Topics and Indicators  

Table 3. Topics, Indicators and Evaluation Criteria  

Topic: indicator Evaluation Criteria (summary) 

SOC1: Master Plan and urban 
laws 

Forecasting of integrated planning regarding occupation of soil and land 
use with public transport. Public transport planning using the concepts of 
sustainable urban mobility. 

SOC2: Accessibility 
Level of accessibility to all means of transport and also the road system 
(access ramps to sidewalks, sidewalks suitable to all types of users, among 
other features). 

SOC3: Public Transport 
Integration 

Percentage of intermodal stations. Measures the interconnection between 
the modes of transport. 

ECO1: Budget spent in 
transportation (tickets) 

Measures the family budget percentage spent on transport tickets, related 
to the minimum monthly wage. Average ticket value per month / 
minimum monthly wage. 

ECO2: Efficiency of Collective 
Public Transport 

Measures the index for passengers per km of journey made in public 
transport. The higher the number, more efficient transport system is. 

EC03: Public Investments in 
Public Transport Sector 

Public budget percentage of the municipality for investments in the public 
transport sector. 

ENV1: Motorization Rate Percentage of vehicles circulating in relation to the number of inhabitants. 
ENV2: Consumption of Fossil 
Fuels 

Measures the sale of fossil fuels (diesel and gas) in relation to the number 
of inhabitants. 

ENV3: Infrastructure for non-
motorized modes 

Evaluation of existing infrastructure to bike transport (bike paths and 
similar, bike racks and appropriate facilities). It also evaluates existing 
conditions for walking (facilities, appropriate urban equipment, streets 
with sidewalks and trees). It also evaluates if the existing laws cover the 
subject and are applied to the locality. 

INST1: Guidelines 
Verifies if existing federal laws require that the cities prepare their Master 
Plans, which must be coordinated with the Transport Plans, and both 
must be prepared according to the principles of sustainable mobility.  

INST2: Operating Capacity 
Evaluates if Master Plan and Public Transport Plan were developed, and, if 
so, whether they are  in accordance with federal laws.  

INST3: Management Tools 

Evaluation of four specific parameters to the management of transport 
systems: access to technical literature, preparation of projects, use of 
quality index and use of communication channel with the users of public 
transport.  
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Table 4. Calculation of index for each topic and desired directions 

Theme 

Normalized Values 

Expected 
 Tendency 

Weight 2 

2010 

2011 

2012 

SOC1: Master Plan and urban legislation 0.75 1.00 1.00 Increase 
0.33 

SOC2: Accessibility 0.25 0.75 0.75 Increase 
0.33 

SOC3: Integration of Public Transport 0.25 0.25 0.75 Increase 0.34 

ECO1: Budget spent in transportation (tickets) 0.90 0.43 0.12 Decrease 
0.29 

ECO2: Efficiency of Collective Public Transport 0.08 0.76 0.76 Increase 
0.29 

ECO3: Public Investment on Public Transport Sector 0.81 0.08 0.69 Increase 
0.42 

ENV1: Motorization Rate 0.11 0.49 0.89 Decrease 0.29 

ENV2: Consumption of Fossil Fuels 0.43 0.13 0.90 Decrease 0.29 

ENV3: Infrastructure for non-motorized modes 0.00 0.25 0.25 Increase 0.42 

INST1: Guidelines 0.25 0.75 0.75 Increase 0.20 

INST2: Operating Capacity 0.00 0.25 0.25 Increase 
0.40 

INST3: Management Tools 0.33 0.33 0.33 Increase 
0.40 

5.3 Calculation of the Sustainable Mobility Index 
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where μ is the average of collected data and σ the standard deviation. 

For the indicators SOC1, SOC2, SOC3, ENV3, INST1, INST2 and INST3 rating scales were 
created for each one of them, according to criteria shown in Table 2. The evaluation grades 
start from 0, when any of the required conditions was fulfilled, to 1, meaning that all 
conditions were fully accomplished.  

It is also necessary to assign a expected tendency to each one of the indicators, depending 
on specific characteristics. Some of them are expected to decrease, such as budget spent in 
transportation, motorization rate and consumption of fossil fuels while others, as 
accessibility and efficiency of public transport, should increase over time. Table 4 shows 
the values calculated for the indicators, the expected tendencies and the assigned weights. 
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6. CONCLUSION 
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