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SUMMARY  
 
Although the rates of supporters of active mobility, especially cyclists, are considered low for most countries 
in Latin America, the benefits are great to the city and health of users. Understanding the profile of users of 
this mode of transport, their perceptions and possible difficulties is necessary to propose improvements 
with the competent public bodies. The aim of this study was to consult cyclists from a city in the interior of 
Brazil through the application of questionnaires and to assess their perception of the characteristics of the 
roads, the environment, the journey, the route, the journey traffic, the route, and the cyclist behavior during 
the COVID-19 pandemic. By means of the statistical treatment, it was possible to measure the most relevant 
characteristics for this group, in addition to verifying that the number of vehicles was a determining factor 
in the perception of traffic, since there is an unreasonable dispute for space in traffic in which the bicycle is 
often invisible and it seen as an obstacle to the flow of motor vehicles on the roads. Based on the conclusions 
of the study, investments in infrastructure and urban equipment that improve the interconnection of bike 
lands and cycle lanes are proposed. Awareness campaigns can also encourage a greater number of users to 
choose the bicycle as the main means of transport. 
KEYWORDS: cycling; active mobility; bike lane 

 

1. INTRODUCTION 

 

Cities that promote and encourage cycling as a means of transport contribute 

to the improvement of the health of the population, such as reducing chronic diseases, 

lower rates of overweight and obesity, improving mental health, in addition to 

contributing to reducing air pollution and congestion, surpassing the individual level, and 

reaching the social level (Florindo, et al., 2018), (Pettigrew, et al., 2020). 

 

The great challenge for public managers in most countries is to increase 

citizens' interest in cycling as a means of transport. As an example in Latin America, the 

rate of adherents reaches only 10%, being more expressive in the young population 

(Florindo, et al, 2018). In Chile, the rate of adhesion to the bicycle was 7%, with the 

majority being men, young people (from 18 to 24 years old) and people of low economic 

status. The climate was also reported as a determining factor, with hot summers and 

mild winters being preferable (Farias, 2019). 

Kerr et al. (2019) analyzed the neighborhood environmental attributes 

associated with walking and cycling as a means of transportation for adults in 17 cities in 

12 different countries, including Latin America and Europe. The results of cycling for 

transport were significantly related to the combination of land use – access, street 

connectivity, infrastructure, aesthetics, safety, and perceived distance to destinations. 

 

Studies from high-income countries show that social and built environments and 

associated policies are relevant to strengthening the use of bicycles for transport 

purposes. In these places, they observe essential factors to increase the use of this 

modality of transport, such as: (1) safety of the environment for cycling, (2) integration of 

the bicycle with other forms of transport, (3) availability of bicycle racks, and (4) 

interventions based on education and on the mass media (Pucher, et al., 2010; Fraser, et 

al., 2011). 
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Similar research was developed by Kooshari et al. (2019), where they studied the 

importance of the built environment in choosing the bicycle as a means of transport in an 

Australian city. In this study, they concluded that adults living in high-density 

neighborhoods with nearby destinations and well-connected streets were likely to use the 

bicycle as a means of transport. In medium-density neighborhoods, on the other hand, the 

proximity to destinations and street connectivity may not be enough to make bicycle use 

prevail. 

 

2 OBJECTIVES 

 

To understand the profile of the cyclist in a medium-sized city in the interior of 

Brazil, which has cycle lanes and bike lanes, and to identify the important characteristics 

for choosing a bicycle as a means of transport. The research was developed during the 

period of restriction of movement characteristic of the pandemic caused by COVID-19. 

Thus, it was sought to identify whether users felt motivated to expand the use of bicycles 

beyond leisure as a means of transport, avoiding buses and crowded terminals and/or 

with great agglomeration during peak hours. 

 

3 METHOD 

 

3.1 Area characterization 

The study was applied in the city of Uberlândia, located in the western portion 

of the state of Minas Gerais (Figure 1), in the mesoregion of Triângulo Mineiro/Alto 

Paranaíba. According to IBGE data (2020), it has 699,097 inhabitants and 4,115.206 km² 

of land area. It is considered the logistics capital for its privileged location, and it has an 

easy access to five federal highways for the Southeast, Midwest, and North regions. The 

estimate for 2050 is that the population will reach 1.2 million inhabitants if the growth 

model is maintained (CEPES/UFU, 2018). 

 

Figure 1 – Location of Uberlândia – MG 

 

 

 

 

 

 

 

 

 

 

 

Source: The authors, 2021 
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The Plano de Mobilidade Urbana (PMU) – freely translated to Urban Mobility 

Plan –of Uberlândia (2010) prioritizes non-motorized modes and public transport within 

public policies. Figure 2 shows the map of bike lanes (red) and cycle lanes (blue) in 

Uberlândia – MG State, prepared by Barroso (2018). The municipality has an extension 

of 95 km of bike lanes and cycle lanes. 

 

Figure 2 - Map of Uberlândia's bike lanes and cycle lanes (blue - cycle lanes and red 

- bike lanes) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Barroso, 2018 

 

According to figure 2, it can be observed that the bike lanes and cycle lanes are 

well distributed across the city's network, but the connectivity is a derogatory factor 

when addressing active and integrated mobility in the city. Data from the PMU (2010) 

show that the profile of cyclists is 94% male, the age group with the highest incidence of 

cyclists is from 0 to 20 years (36.7%), followed by from 21 to 30 years (34.2 %). As for the 

profession, students and Office Boys are the ones who most use the bicycle as a means 

of transport. Such data reflect on the factors that interfere with urban mobility, according 

to Brasil (2013): income, age, and educational level. There is a direct relationship 

between per capita income and the number of trips produced. 

 

The Associação Brasileira de Fabricantes de Motocicletas, Ciclomotores e 

Bicicletas Bicicletas – freely translated to Brazilian Association of Manufacturers of 

Motorcycles, Mopeds and Bicycles – (Rosenberg Associados, 2015) points out that in 

Brazil there are about 60 million bicycles, and most of their use is for leisure purposes 

(middle and upper classes) and means of transport (low-income class). The use of 

bicycles as a means of transport has several advantages: low investment in acquisition 
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and maintenance, energy efficiency, speed, and flexibility for short journeys - up to 5 km 

(Brasil, 2007). Disadvantages cited include limited maximum distance travelled, 

vulnerability to adverse environmental conditions and accidents. As for the urban 

characteristics that encourage the use of bicycles in the city, the lowest level of noise in 

traffic can be highlighted. 

Assunção (2012) investigated the indicators of sustainable urban mobility in 

Uberlândia/MG, through the Sustainable Urban Mobility Index (IMUS). The value found 

for the IMUS was 0.717 on a scale from 0 to 1, indicating that the city has been concerned 

with public policies aimed at urban mobility. The author emphasizes that the domain of 

non-motorized modes contributed the least to urban mobility in the city studied, given 

the lack of bicycle racks in the bus terminals and the reduced lanes for the exclusive use 

of cyclists. Ferreira (2017) conducted an exploratory-descriptive study by means of 

documents provided by SETTRAN Uberlândia and he interviewed 109 cyclists to 

investigate the profile of the uberlandense cyclist. Most of them were female (52.3%). 

A similar study was carried out by Alves (2015), through the analysis of the Travel 

Generating Poles (PGVs), which showed that the infrastructure of urban mobility did not 

satisfactorily and safely meet the needs of walking, cycling, and public transport. A survey 

on origin and destination of trips, carried out by the Faculty of Civil Engineering of the 

Federal University of Uberlândia/MG in 2002, revealed that displacements by foot occur 

in 27.2% of cases and by bicycle, around 4 .6%. Non-motorized modes are used by low-

income people living in the urban periphery (Asunción, 2012). 

The information obtained by Luz (2016) through the Cyclists Association of 

Uberlândia corroborates to the estimate presented that approximately 5% of 

Uberlandense citizens use the bicycle as a means of transport, similar to the result 

found by Florindo et al. (2018) in São Paulo/SP, 5.1%. This percentage is below that of 

European cities such as the Netherlands, where 90% of the population uses bicycles as 

the main means of transport and Denmark, with about 70% of the population using 

bicycles daily (E-moving urban mobility, 2020). Considering South America, countries 

like Chile have 7% of users who use bicycles as their main means of transport (Farias, 

2019). Bogotá is an example where only 13% of the population owns a car and, in Brazil, 

the reference is the city of Curitiba/PR where there is a strong presence of an activist 

community that encourages the use of bicycles as a means of transport. 

 

3.2 Applied Methodology 

 

The study was based on the original questionnaire proposed by Segadilha (2014) 

to assess the importance of factors for choosing the lanes where the cyclist will ride, 

according to the assessment of their perception in the following aspects: (1) lane width, 

(2) one-way street, (3) type of pavement, (4) state of pavement conservation, (5) slope of 

the road, (6) parking allowed on the right side of the road, (7) volume of vehicles, (8) 

number of trucks , (9) number of buses, (10) speed of vehicles, (11) afforestation, (12) 

personal security, (13) number of intersections with a mandatory stop (STOP), (14) 

number of intersections with traffic lights, (15) duration of trip, (16) street lighting, (17) 
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total number of intersections, (18) need to go through roundabouts. For each factor, the 

respondent should rate importance on a 5-point scale, with “very important” coded at 5 

points and “not important” coded at 1 point. In this questionnaire, the profile of the cyclist 

was also evaluated, including 5 multiple-choice questions: age, gender, frequency of use 

of the bicycle, reason for traveling by bicycle and if they usually plan their route. 

For the research, the questionnaire was adapted to be published in electronic 

format and factors relevant to the current scenario were added. It consists of 28 factors, 

described in 7 attributes. The responses were coded on a 5-point Likert scale, with higher 

values indicating better quality of conditions for cyclists, see Figure 3. 

 

Figure 3 – Degree of ordering of the Likert scale 

 

 

 

 

 

Source: The authors (2021). 

 

The attributes that are characterized in the study will be described below, 

related to each factor relevant to the attribute: 

(1) Cyclist Characteristics: 4 cyclist profile factors were evaluated from multiple-

choice questions: gender, reason for using a bicycle, frequency of bicycle use and 

age of cyclists. 

(2) Characteristics of the road: 6 factors related to the infrastructure of 

cycling being, lane width, direction of the lane, type of pavement, condition of 

the pavement, slope of the lane and, if parking is allowed on the right side of the 

lane. 

(3) Traffic characteristics: 4 factors related to the traffic of the cycle routes 

being, volume of vehicles circulating together, number of trucks, number of buses, 

speed of vehicles. 

(4) Characteristics of the environment: 2 factors were evaluated being the 

existence of afforestation on site and the cyclist's personal safety (possibility of 

assaults, assaults). 

(5) Characteristics of the route as a whole: 6 factors were evaluated being 

number of intersections with a mandatory stop (STOP), number of intersections 

with traffic lights, street lighting, total number of intersections, the need to pass 

at roundabouts, existence of support/ support such as workshops, calibration 

station, bicycle racks on the stretches of the route. 

(6) Characteristics of the trip: 2 factors were evaluated being the length of 

the trip and the total time of the trip. 

Finally, a new feature was added due to the reality marked by the COVID-19 

Pandemic: 
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In this questionnaire, the ordinal classification was adopted for all factors, with values 

varying between (1) and (5). Saelens and Sallins et al. (2002) recommend that the final estimate 

of respondents' perception of a particular aspect (attributes) be considered the average of the 

values assigned to each of the items that make up the assessment aspect (factors) (see equation 

1). However, there are contradictions about the suitability of using parametric statistics (mean 

and standard deviation) to analyze items evaluated using ordinal scales (Boone and Boone, 

2012) and (Norman, 2010). In this research, although aware of this contradiction, the procedure 

proposed by Saelens and Sallins et al. (2002) also used by Jacob (2018) in Brazil. 

 

To obtain the score for each attribute / characteristic, equation (1) was 

used: X = (x1 + x2 + xn) / n 

 

Where: (1) 

 

X: average of each 

characteristic/attribute 

x: average of each factor 

n: number of items of each characteristic/attribute 

 

In comparing the results, the application of the t and F statistical test was used 

to analyze the differences between the averages of the characteristics by regions. 

 

In this study, an online form was applied, available in Google forms format for 

cyclists residing in the city of Uberlândia (MG). The form was made available online and it 

disseminated via a link from Whatsapp® and Facebook® groups of instant messaging 

applications with characteristics of bicycle sports practices and news/variety of the cities 

in question. 

 

4 RESULTS 

 

The pilot survey was applied between the 7th and 20th of November 2020, 

and it covered 30 respondents from the municipality. A margin of error of 5% was 

adopted for the total population surveyed, with a confidence interval of 95%. 

 

4.1 Characteristics of evaluated cyclists 

 

Figure 4 shows the profile of respondents and their respective percentages. The 

evaluation of the cyclist's characteristics was based on categorical analysis and frequency 

distribution. In both cities, most respondents are male, and the predominant age group 

is between 31 and 50 years old. The predominance is also for the same activity, although 

there was a small percentage for the use of commuting for work and studies. 

Respondents use the bicycle for their purposes at a frequency of 2 to 3 times a week. 
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Figure 4 – Characteristics of cyclists 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Source: The authors (2020). 

 

4.2 Perception of the characteristics of the routes that cyclists will ride 

 

Tables 1 to 6 show cyclists' perception of the characteristics of the lanes (cycle 

lanes and bike lanes) they will ride, showing the mean, variance, standard deviation. 

 
Table 1 - Perception of the characteristics of the lane 

 

Characteristic  Average   variance  

Standard 

deviation 

width of the track 4.50   1.16   1.07 

One-way street 3.73 2.00  1.41 

Type of pavement 4.23 1.36  1.17 

State of conservation of the pavement 4.37 1.21  1.10 

Slope of the road 3.53 1.22  1.11 

Parking allowed on the right side of the lane 3.80 1.20  1.10 

      

CHARACTERISTIC OF THE LANE 4.03  0.59   0.77 

 
Source: The authors. 
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For the perception of the characteristic of the lane, the response options were 

coded in an ordinal scale, ranging between 1 and 5, in which higher values imply better 

conditions of cycling infrastructure (Table 1). 

 

 
 Table 2 – Perception of traffic characteristics   

 Characteristic Average variance 

Standard 

deviation 

 Volume of vehicles circulating 4.20 1.16 0.96 

 Number of trucks 4.30 2.00 0.92 

 Number of buses 4.37 1.36 0.85 

 Vehicle speed  4.63 1.21 0.49 

 CHARACTERISTIC TRAFFIC 4.38 0.06 0.24 

 Source: The authors.    

 

The responses on the perception of traffic characteristics were coded on a 5- 

point Likert scale, in which higher values indicate better conditions for   

circulation of bicycles (Table 2).        

  Table 3 - Perception of the characteristics of the environment   

           

   Characteristic  Average  variance 

Standard 

deviation   

   Afforestation  4.53  0.40 0.63   

   Personal security (possibility of 

4.97 

 

0.03 0.18 

  

   

assaults, assaults) 

   

          

   

ENVIRONMENTAL 

CHARACTERISTICS  4.75  0.01 0.12   

                                                                                               Source: The authors. 

 

In the perception of the characteristic of the environment, the response options 

were coded on an ordinal scale, ranging between 1 and 5, in which higher values imply a 

more pleasant and safer environment for cycling (Table 3). 

 
Table 4 - Perception of the characteristics of the route as a whole 

 

 Characteristic Average variance 

Standard 

deviation    

        

 Number of intersections with a mandatory stop (STOP) 4.13 1.71 1.31    

 Number of intersections with a traffic light 4.03 1.34 1.16    

 road lighting 4.73 0.34 0.58    

 Total number of intersections 3.97 0.93 0.96    

 Need to pass roundabouts 3.63 1.00 1.00    

 Existence of support/support such as workshops, 

3.93 1.10 1.05 

   

 calibration station, bicycle racks on the stretches of the 

lane 
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  CHARACTERISTIC OF THE ROUTE AS A WHOLE 4.07 0.50 0.71    

 Source: The authors.    

  

In the perception of the characteristics of the route as a whole, the options of 

answer were coded on an ordinal scale, ranging from 1 to 5, in which higher values imply 

better conditions for circulation and support for bicycles (Table 4). 

 
Table 5 – Perception of trip characteristics 

 

 Characteristic Average variance 

Standard 

deviation 

 length of trip 3.67 1.47 1.21 

 Total trip time 3.83 1.24 1.02 

     

 CHARACTERISTIC OF THE TRIP 3.75 0.12 0.35 

 Source: The authors.    

 

In the perception of the characteristic of the trip, the response options were 

coded in an ordinal scale, ranging between 1 and 5, in which higher values imply better 

conditions of length and travel time (Table 5). 

 
Table 6 – Perception of cyclist characteristics in the COVID-19 pandemic 

 
 

 

In the perception of cyclist characteristics in the COVID-19 pandemic, the 

response options were coded on an ordinal scale, ranging from 1 to 5, in which higher 

values imply that cyclists are using the bicycle more during the pandemic (Table 6). 

Table 7 shows a summary of the averages by characteristics. Note that in the 

perception of cyclists, factors are important for the routes they will ride. In general, it is 

observed that the characteristics of the trip (the length of the bike lane/cycle lane and the 

total time of the trip) and the characteristics of the cyclist in the COVID-19 pandemic are 

indifferent in the perception of the respondents. The coefficient of variation provides the 

variation of the data obtained in relation to the mean. The smaller its value, the more 
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homogeneous the data it will be. It is observed that in all characteristics the percentage 

variation coefficient is below 25%, which implies that sample data is homogeneous. 

 
Table 7 - Average by characteristic 

 

  

Characteristic 

  

Average 

 

variance 

 Standard 
deviation 

 Coef. of variation   

       

    percentage 

  

             

 Characteristics of the road 4,028 0.592 0.769 19.100%   

 Characteristic of the traffic Characteristic of 4,375 0.058 0.242 5.524%   

 the environment Characteristic of the route 4,750 0.015 0.122 2.565%   

 as a whole Characteristic of the journey 4,072 0.499 0.707 17.354%   

    3,750 0.120 0.347 9.246%   

 Cyclist characteristics in the covid-19 pandemic 3,442 0.189 0.435 12.633%   

             

  Source: The authors.    

 

5 DISCUSSION 

 

According to the analysis of the data collected, it was evident that the profile of 

users is mostly male within the age group of 31 to 50 years old, and they use the bicycle 

for leisure/ sports frequently 2 to 3 times a week - consistent with the profile of Brazilian 

cyclists, (TRANSPORTE ATIVO, 2018). The age factor, predominantly young people aged 

from 18 to 25 years, is a determining factor for choosing the bicycle as a means of 

transport, confirmed by Campos et al. (2017) and Nogueira et al. (2019) through 

questionnaires applied to participants on the campuses of the Federal University of Minas 

Gerais and University of Brasília, respectively. As for gender, lower female adherence can 

be explained by the feeling of insecurity present on the lanes (PUCHER et al., 2010). 

 

Kerr et al. (2019) suggest that cycling mentoring programs are effective in 

increasing cycling as long as it serves other community goals. People tend to ride their 

bikes to nearby destinations since they have material and social support. Among the 

improvements that would increase the frequency of bicycle use, there are: more and 

quality of infrastructure, traffic safety and education, signaling and public safety (RICIERI 

et al. 2017). 

 

The characteristics of the traffic and the route occupy a prominent place: such 

finding may be related to the amount of UDIA's vehicle fleet, the second largest in the 

state (DENATRAN,2019), which has a direct impact on the flow, on vehicle traffic and on 

the dispute for shared space between cars and bicycles. Another fact is that the cyclists 

surveyed also use the bicycle as transport to work and to their studies, and they seek 

efficiency and safety in this means of transport. 

Magalhães et al. (2018) divided the study of the determining factors for choosing 

a bicycle on roads with infrastructure and without adequate infrastructure for bicycles: in 
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the first case, the presence of bicycle racks, temperature in the region and number of 

accidents is important; in the second, the number of intersections, proximity to 

appropriate cycling routes and number of lanes. The authors reached the following 

conclusions: the presence of parking on the lane and a greater number of lanes negatively 

affect the number of bicycles on the lanes, hindering the flow of bicycles. Besides, the 

temperature between 25°C and 35°C was identified as ideal for cycling, and the fear of 

accidents is also a determining factor (MAGALHÃES et al. 2018). 

 

A more significant factor considered in evaluating the characteristics of the route 

as a whole was the number of intersections with traffic lights. The average in this item was 

lower for UDIA, and the municipality has 332 traffic lights distributed in a road network of 

approximately 3000 km (UBERLÂNDIA, 2019). Some characteristics of the lane can help 

cyclist safety, such as colored markings for bicycles and indented cycle lane, that is, closing 

the cycle lane before crossing a few meters to improve the cyclist's visibility (Osmann, 

Laharmann, 2017; Hurwitz et al., 2015). When there are traffic conflicts, the presence of 

dotted markings and colored bicycle markings reduce the occurrence of traffic conflicts 

(Hurwitz et. al., 2015). 

 

The characteristic of the trip (length and total time of the trip) is a factor that 

makes no difference to the cyclist when riding, according to the perception of respondents 

in the study presented. From another perspective, the perception of the distance covered 

is related to the environment in which they pedal (Shafizadeh and Neimeier, 1997). It 

implies that cyclists make longer trips in places that have cycling infrastructure. The UDIA 

cycle network is 95 km long, divided into 66 bike lanes and 22 cycle lanes. Heinen (2011) 

states that for trips up to 15 km away, the perception of cyclists influences the choice of 

the route, which contradicts the results presented in the work. Although there are physical 

differences in the length of cycle lanes between the two cities, the data presented showed 

that there were no significant differences between the means. 

 

The influence to ride during the Covid-19 Pandemic is indifferent to the cyclist. 

Although there were expectations that it could generate an increase in active journeys, 

the study showed that even during the pandemic period, there was no increase in the 

frequency of bicycle use, and, besides, the reason that cyclists pedal is for leisure and 

sports. 

 

6 FINAL CONSIDERATIONS 

 

Active mobility (walking and cycling) in cities is an increasingly effective trend for 

improving the health of citizens, appropriating public space, in addition to offering other 

co-benefits such as reducing motor vehicle congestion and pollution in urban areas. 

An orderly work between community and administration can yield good 

results and return on investment expressed in improved quality of life and user 

satisfaction. Among the improvements that would increase the frequency of bicycle use 
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are: greater quantity and quality of infrastructure, traffic safety and education, signaling 

and public safety. 

 

Despite the limitations of this work, it was possible to understand in general the 

factors that have an impact on the choice of bicycles for recreational activities or as a 

mode of transport: the characteristics of the road and traffic characteristics played a 

prominent role among those surveyed. As for the use of bicycles during the pandemic 

period, there was no evidence of an increase in users in the period according to the survey. 

 

It is noteworthy that the perception of the cyclist permeates their subjective 

view and may not be consistent with reality from a technical point of view. Thus, it is 

expected that this study is a precursor of new assessment and audit research in the active 

mobility sector, especially bike lanes and cycle lanes. 

 

7 BIBLIOGRAPHICAL REFERENCES 

 
ASSUNÇÃO, M. A. Indicadores de Mobilidade Urbana Sustentável para a cidade de Uberlândia/ MG. Dissertação 
de Mestrado. Faculdade de Engenharia Civil. Universidade Federal de Uberlândia/ MG. Uberlândia, MG, 2012. 
Available in: https://repositorio.ufu.br/handle/123456789/14163. Access on nov 23 2020. 
 
BARROSO, Frank. Mapa das Ciclovias e Ciclofaixas de Uberlandia. 2018. Available in: 
https://www.google.com/maps/d/viewer?mid=1ORE9-Ai4W1pkxMaQDGPRigYbxVo&ll=-
18.92434078225753%2C-48.25514573538867&z=12. access on:  mar. 09 2021. 
 
BOONE, H. N.; BOONE, D. A. Analyzing Likert Data. Journal of Extension. EUA. abr. 2012. Available in: 
https://www.joe.org/joe/2012april/tt2.php. Access on: nov 24 2020. 
 
BRASIL. Estatuto da cidade: guia para implementação pelos municípios e cidadãos: Lei n. 10.257, 10 de julho de 
2001 que estabelece diretrizes gerais de política urbana. Brasília: 3 ed. Câmara dos Deputados, Coordenação de 
Publicações, 2004 
 
BRASIL. Ministério das Cidades. Caderno PlanMob: para orientação aos órgãos gestores municipais na 
elaboração dos planos diretores de mobilidade urbana. Brasília, 2007 a. 
 
BRASIL. SEMOB. Secretaria Nacional de Transporte e Mobilidade Urbana. Mobilidade, 2017. 
 
BRASIL. Ministério das Cidades. Caderno de referência para elaboração de Plano de Mobilidade por Bicicleta nas 
Cidades, 2013. Brasília: Secretaria Nacional de Transporte e da Mobilidade Urbana.  
 
CAMPOS, S. T. R. B et al. A mobilidade em campi universitários: desafios e oportunidades para o campus 
Pampulha da UFMG. Anais do XXXI Congresso Nacional de Pesquisa em Transporte, Anpet. Recife, p. 2692-2703.  
2017. Available in: http://anpet.org.br/tempsite/xxxianpet/index.php/anais-novo. Access on: nov 28 2020. 
 
CARDOSO, P. B., & CAMPOS, V. B. G. Metodologia para planejamento de um de sistema cicloviário. Transportes, 
p. 24,  39-48, 2016, Available in: http://dx.doi.org/10.14295/transportes.v24i4.1158. Access on: nov 24 2020. 
 
CEPES, Uberlândia - Painel de Informações Municipais 2018. Uberlândia-MG: Centro de Estudos, Pesquisas e 
Projetos Econômico-sociais, Instituto de Economia e Relações Internacionais, Universidade Federal de Uberlândia, 
agosto 2018. 93 p. Available in: http://www.ie.ufu.br/CEPES. Access on: nov 24 2020. 
 
DENATRAN Departamento Nacional de Trânsito. Relatório Sobre a Frota Nacional de Veículos. Brasília: 
Departamento Nacional de Trânsito, 2019. Available in: 
https://antigo.infraestrutura.gov.br/component/content/article/115-portal-denatran/8559-frota-de-veiculos-
2019.html. Access on: nov 16 2020. 

https://repositorio.ufu.br/handle/123456789/14163
about:blank


Revista Nacional de  

Gerenciamento de Cidades 
ISSN eletrônico 2318-8472, volume 09, número 71, 2021 

 

75 
 

 
E-MOVING MOBILIDADE URBANA (São Paulo). O Uso de bikes pelo mundo. 2020. Available in: https://e-
moving.com.br/o-uso-de-bikes-pelo-mundo/. Access on:  nov. 16 2020. 
 
FARIAS, N. A. et al. Prevalence and correlates of transport cycling in Chile: results from 2014 to 2015 national 
surveys. Journal Of Transport & Health, v. 14, p. 100594-100605, 2019. Elsevier BV. 
http://dx.doi.org/10.1016/j.jth.2019.100594. 
 
FERREIRA, A. A. O uso da bicicleta como transporte alternativo no município de Uberlândia. Dissertação de 
mestrado Universidade Brasil, Programa de Pós-Graduação em Ciências Ambientais, Fernandópolis, SP, 2017. 
Available in: https://universidadebrasil.edu.br/portal/_biblioteca/uploads/20200313203304.pdf. Access on: nov 
23 2020. 
 
FLORINDO, A.A. et al. Cycling for Transportation in Sao Paulo City: Associations with Bike Paths, Train and Subway 
Stations. Internacional Journal of Enviromental Research and Public Health, 2018. 
https://doi.org/10.3390/ijerph15040562 
 
FRASER, S.D.; LOCK, K. Cycling for transport and public health: A systematic review of the effect of the 
environment on cycling. Eur. J. Public Health, 21, p. 738–743, 2011. https://doi.org/10.1093/eurpub/ckq145 
 
HEINEN, E.; et al. The role of attitudes toward characteristics of bicycle commuting on the choice to cycle to work 
over various distances. Transportation Research, part D, vol. 16, 2011, p. 102–109. 
https://doi.org/10.1016/j.trd.2010.08.010 
 
HURWITZ, M. J., et al. Towards effective design treatment for right turns at intersections with bicycle traffic 
Oregon. Department of Transportation, Oregon, 2015. Available in: 
https://www.researchgate.net/publication/292315100_Towards_Effective_Design_Treatment_for_Right_Turns_a
t_Intersections_with_Bicycle_Traffic. Access on: nov 20 2020 
 
JACOB, J. B.  A relação da satisfação das condições de caminhabilidade com a qualidade do bairro para 
caminhada em um município de pequeno porte. Dissertação de mestrado Universidade Federal de São Carlos, 
UFSCar, Programa de Pós-Graduação em Engenharia Urbana - PPGEU, Campus São Carlos, 2018. Available in: 
https://repositorio.ufscar.br/handle/ufscar/10424. Access on: sep. 24 2020. 
 
KEER, J. et al. Perceived Neighborhood Environmental Attributes Associated with Walking and Cycling for 
transport among Adult Residents of 17 Cities in 12 Countries. The IPEN Study, 2019. Available in:  
https://pubmed.ncbi.nlm.nih.gov/26186801/. Access on:  nov 20 2020. 
 
KOOHSARI, M. J. et al. Associations of built environment attributes with bicycle use for transport. In: Urban 
Analytics and City Science, 2019. https://doi.org/10.1177/2399808319845006 
 
LUZ, G. 10 de maio: movimento internacional propõe uso de bicicletas para ir ao trabalho, 2016. Available in: 
https://www.agenciaconexoes.org/movimento-internacional-propoe-uso-de-bicicletas-para-ir-ao-trabalho-2/. 
Access on: feb 20 2021. 
 
MAGALHÃES, J. R. L. et al. Análise de variáveis para estimativa de viagens por bicicletas: um estudo no município 
do Rio de Janeiro, Brasil. Transportes, v. 26, n. 4, p. 30-46, 2018. Lepidus Tecnologia. 
http://dx.doi.org/10.14295/transportes.v26i4.1392. 
 
NORMAN, G. Likert scales, levels of measurement and the “laws” of statistics. Advances In Health Sciences 
Education,  v. 15, n. 5, p.625-632, 2010. Springer Nature. http://dx.doi.org/10.1007/s10459-010-9222-y.  
 
NOGUEIRA, G. L. L. et al. Análise da percepção dos fatores condicionantes para a escolha da bicicleta como meio 
de transporte no campus da Universidade de Brasília. In: 33° Congresso de Pesquisa e Ensino em Transporte da 
Anpet, Balneário Camboriu. Anais 2019. p. 3124-3135. Available in: 
http://www.anpet.org.br/anais/documentos/2019/Planejamento%20Territorial%20do%20Transporte/Mobilidade
%20em%20Ambientes%20de%20Ensino/4_222_AC.pdf. Access on:  nov 28. 2020. 
 
OSMANN, T.K.; LAHRAMNN, M. H. Comparison of five bicycle facility designs in signalized intersections using 
traffic conflict studies. Transportation Research Part F: Traffic Psychology and Behaviour. Volume 46, Pages 438-
450, 2017. https://doi.org/10.1016/j.trf.2016.05.008 

https://doi.org/10.3390/ijerph15040562
about:blank
about:blank
https://repositorio.ufscar.br/handle/ufscar/10424
https://doi.org/10.1177%2F2399808319845006
https://doi.org/10.1016/j.trf.2016.05.008


Revista Nacional de  

Gerenciamento de Cidades 
ISSN eletrônico 2318-8472, volume 09, número 71, 2021 

 

76 
 

 
PETTIGREW, S. et al. Autonomous vehicles and cycling: Policy implications and management issues. 
Transportation Research Interdisciplinary Perspectives, Volume 7, 2020. 
https://doi.org/10.1016/j.trip.2020.100188 
 
PROVIELO, J. K.; SANCHES, S. P. Percepções de indivíduos acerca do uso da bicicleta como modo de transporte. 
Revista Transportes, v. XVIII, n. 2, p. 53-61, 2010. Available in: 
https://pdfs.semanticschalvesolar.org/d308/bd1c43050ec480a1af3781da47be54bc4364.pdf. Access on: feb 20 
2021. 
 
PUCHER, J. et al. Infrastructure, programs, and policies to increase bicycling: An international review. Preventive 
Medicine, 2010. Volume 50, Supplement, p. S106-S125. https://doi.org/10.1016/j.ypmed.2009.07.028 
 
RICIERI, M. G. et al. Percepção de cidadãos de uma cidade de médio porte em relação ao uso da bicicleta como 
modo de transporte. Reec - Revista Eletrônica de Engenharia Civil, v. 13, n. 1, p. 283-296, 2017. Universidade 
Federal de Goiás. http://dx.doi.org/10.5216/reec.v13i1.44509. 
 
Rosenberg Associados (org.) O uso de bicicletas no Brasil: qual o melhor modelo de incentivos? Brasil: Rosenberg 
Associados Economia, 142 p. 2015. Available in: 
http://www.abraciclo.com.br/linkssitenovo/downloads/ABRACICLO%20ESTUDO%20MODELO%20DE%20INCENTI
VO.pdf. Access on: nov 20 2020. 
 
SAELENS, B.; SALLIS, J. F. Neighborhood Environment Walkability Survey (NEWS) & Neighborhood Environment 
Walkability Survey – Abbreviated (NEWS-A), 2002 Available in: http://activelivingresearch.org/neighborhood-
environment-walkability-survey-news-neighborhood-environment-walkability-survey-%E2%80%93. Access on:  
sep 24 2020. 
 
SHAFIZADEH, K., NIEMEIER, D. Bicycle Journey-to-Work: Travel Behavior Characteristics and Spatial 
Attributes. Transportation Research Record, 1997, 1578, 84–90. https://doi.org/10.3141/1578-11 
 
SEGATILHA, A. B. P. Identificação dos fatores que influenciam na escolha da rota pelos ciclistas: estudo de caso 
da cidade de São Carlos. 2014. 83 f. Dissertação Mestrado em Ciências Exatas e da Terra - Universidade Federal de 
São Carlos, São Carlos. Available in: https://repositorio.ufscar.br/handle/ufscar/4376. Access on: sep 20 2020. 
 
TRANSPORTE ATIVO. Perfil do ciclista brasileiro. Parceria Nacional pela Mobilidade por Bicicleta, LABMOB UFRJ, 
2018. Available in: http://ta.org.br/perfil/perfil18.pdf. Access on: nov 20 2020. 
 
UBERLÂNDIA, Plano Diretor de Transporte e Mobilidade Urbana de Uberlândia, 2010. Available in: 

www.uberlandia.mg.gov.br/settran. Access on: nov 20 2020. 

 

 

 

https://doi.org/10.1016/j.trip.2020.100188
https://doi.org/10.1016/j.ypmed.2009.07.028
about:blank
https://repositorio.ufscar.br/handle/ufscar/4376

