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ABSTRACT
Demographically medium-sized ci es play a signiﬁcant role in the economy and
popula on spreading in growing countries. Their development and fast pace expansion
reveal the need for an eﬃcient, sustainable mobility plan. Once the transport mode
used by the popula on aﬀects the sustainability of urban trips, it is crucial to understand
the inﬂuence that socioeconomic and daily trips characteris cs exert on the choice of
transporta on modes. In this context, having as study scenery, the reality of Barreiras,
a demographically medium-sized city located in Bahia State, this paper aims to iden fy
and quan fy the impact of those characteris cs in the usage of transporta on by the
corresponding popula on and, consequently, its eﬀects in sustainable mobility. To do
that, we exploited the associa on strength of inherent society characteris cs with the
choice of transporta on mode, measured through a predic ve binary logis c regression
model. We concluded that sta s cal modeling of variables that are inherent to
inves gated medium-sized city popula on could assist the design of strategies to
encourage the use of sustainable transporta on modes.
RESUMO
O protagonismo das cidades de médio porte demográﬁco na economia e na dispersão
populacional dos países em crescimento gera o desenvolvimento e a expansão
acelerada destas cidades, evidenciando a necessidade de um eﬁciente planejamento de
mobilidade sustentável. Como a sustentabilidade está baseada nos transportes, é
importante compreender a inﬂuência que as caracterís cas socioeconômicas e de
deslocamentos diários exercem na forma de u lização dos transportes. Para iden ﬁcar
e quan ﬁcar o impacto dessas caracterís cas na u lização dos transportes, este ar go
propõe um método de auxílio à promoção da sustentabilidade no planejamento da
mobilidade dessas cidades, baseado na força de associação das caracterís cas inerentes
à sociedade com a escolha do meio de transporte e no modelo de regressão logís ca.
Através da aplicação do método, concluiu-se que a modelagem estaHs ca das variáveis
inerentes à população das cidades de médio porte demográﬁco pode auxiliar na
elaboração de polí cas públicas sustentáveis na área de mobilidade.

1. INTRODUCTION
1.1. Problem contextualiza4on
Demographically medium-sized cities in Brazilian territory have a prominent position on
economic development, on ongoing regional dispersal, and on spreading modern activities of
the country (Stamm et al., 2013). However, as in populous cities, the medium-sized cities also
have growing social, economic, and environmental problems, due to dependency upon personal
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motorized transportation (automobile). The size of those problems highlights the urgency of
Sustainable Urban Mobility Plans (SUMP) in such cities so that dif)iculties regarding mobility
do not become hard to be solved, as it happens in metropoles.
As for the SUMP, it is worth highlighting that the insertion of the word sustainability arose as
a new paradigm in the world of transportation policy (Ló pez and Montero, 2018). Mobility,
previously de)ined as freedom of choice in determining the mode of transportation that pleases
the need of an individual, began to encompass movement safety, human health, and
environment preservation (Silva et al., 2015). Based on that new approach, SUMP focuses on
the needs of people and options of more sustainable transportation, as opposed to traditional
approaches that were centered on motorized roadway traf)ic and on providing infrastructure.
Upon that new paradigm, European countries, such as France, United Kingdom, Italy and
Germany, use SUMP strategies to mitigate adverse impacts of motorized modes of
transportation and to reduce dependency of automobile, and also provide )inancial and
technical supports to those strategies (Diez et al., 2018; Machado and Picinini, 2018). In this
context, Brazil has promulgated its National Policy of Urban Mobility (NPUM) (Law 12.587) in
2012, with guidelines that stimulate the prioritization of non-motorized modes of
transportation over the motorized ones and place public transportation system over motorized
single-occupant vehicles.
Since SUMP strategies or guidelines of different countries are focused on the use of
transportation, planners should be aware of the fact that the choice of the transportation mode
is related to the heterogenicity of the socioeconomic and spatial context of the individuals. In
other words, the choice of transportation mode is not the same considering people with
different incomes, frequency, and reason for the trip, among other issues (Pá ez, 2006; Portugal,
2017). For this reason, Xu et al. (2018) consider indispensable to study the socioeconomic and
trip characteristics during SUMP, to assist the design of the public policy.
Due to the complexity of these issues regarding urban mobility patterns, several authors
appeal to linear statistical models, generalized linear, semi-linear and nonlinear models (Moons
et al., 2007), to understand the in)luence of different variables in using the transportation mode
and in determining the demand for transports in its modal division step (Coutinho et al., 2015).
Based on the search for sustainable mobility, highlighted by Cardoso and Campos (2016), and
considering the relative success shown by statistic modeling in studies related to transportation
modes, statistical modelling of society inherent characteristics that in)luence the choice of the
transportation mode can help the development of strategies to encourage the use of sustainable
transport modes.
Application of modeling in studies aiming the comprehension of population behavior
regarding the use of transportation modes to stimulate sustainable urban mobility remains,
however, limited. Therefore, considering the contextualization of the problem, this research
proposes to identify and quantify, upon analysis of a binary logistic regression model, the impact
of social, economic, and trip characteristics in the choice of the transportation mode and,
consequently, its effects in sustainable mobility. The object of this investigation was the urban
area population of Barreiras city, in Bahia State, which )its in the demographically medium-sized
city class, according to the classi)ication presented by IBGE (2010) and Stamm et al. (2013).
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2. THEORETICAL REFERENCE
Due to the temporal evolution of transportation modes, there are different de)initions of system
sustainability. However, it is broadly accepted that the sustainable transportation system
indicates balancing environmental, social, and economic developments of the present with the
ones of the future (Contursi et al., 2018). The reality, however, exposes the unsustainability of
the current system, upon the comparison between this de)inition and the resulting problems
from urban trips, such as traf)ic congestion, traf)ic accidents, and consumption of )inite
resources (petroleum) (Mingzhu et al., 2013). For that reason, Contursi et al. (2018) point out a
growing and generalized investigation of ways to better understand and plan urban
environment, in order to enable more sustainable mobility patterns which, according to
Machado and Picinini (2018), encompass transportation system and non-motorized modes.
Ló pez and Montero (2018) stated that public investments should be driven to sustainable
transportation modes, in other words, massive (collective) and non-motorized (cycling and
walking), oriented to the qualitative dimensions of transportation, travel quality and social
equity issues and citizen representation in transportation. However, according to Mello et al.
(2016) and Portugal (2017), a sustainable mobility plan is beyond transport activity itself, for
it also spans the association of social, economic, and trip patterns characteristics with
categories of lower social and environmental impact. Different researchers covered some
variables of those characteristics in studies about the use of transportation modes,
as shown in Table 1.
Table 1 – Researches related to variables of social, economic, and trip patterns characteristics
Characteris4cs

Variables
Age

Social

Gender

Economic

Educa on background
Monthly income
(family or individual)
Domes c comfort
(appliances)
Housing characteris cs
(rented or owned)
Ownership of motorized vehicle
Average me of travel

Trip
paTern

Travel distance
Travel purpose
Habit of using motorized vehicle

References
Horn, 1993; Arora and Tiwari, 2007; Rahul and Verma, 2013;
Tyrinopoulos and Antoniou, 2013; CNT, 2017.
Horn, 1993; Arora and Tiwari, 2007; Rahul and Verma, 2013; CNT,
2017; Gadepalli et al., 2018.
Horn, 1993; Arora and Tiwari, 2007; Carse et al., 2013.
Horn, 1993; Gomide, 2006; Arora and Tiwari, 2007; Lindner and
Pitombo, 2016; CNT, 2017; Gadepalli et al., 2018.
Ferrante et al., 1997; ABEP, 2016.
Ferrante et al., 1997.
Rahul and Verma, 2013; Carse et al., 2013; Lindner and Pitombo,
2016; CNT, 2017.
Rahul and Verma, 2013; Vale, 2013; CNT, 2017; Garcia et al., 2018;
Gadepalli et al., 2018.
Carse et al., 2013; Garcia et al., 2018.
Carse et al., 2013; CNT, 2017; Xu et al., 2018.
Kaewkluengklom et al., 2017.

Based on the researches shown in Table 1, it is possible to verify several variables in)luencing
the choice of transport modes, which reinforces the need to consider them in SUMP through
ef)icient methods that can identify and promote the comprehension of the predictive factors of
sustainable transportation usage. Researchers and planners, such as the ones shown in Table 2,
use logistic models to understand the in)luence of some features in choosing the transportation
mode.
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Based on the results achieved by the abovementioned researches, it is possible to realize the
effectiveness of the logistic regression models in understanding and determining predictor
factors of transport mode choice. Therefore, the binary logistic regression model can work as a
tool to assist the fostering of sustainability in urban mobility plans, through the estimation of
population behavior in choosing sustainable transport modes. With that in mind, statistical
analysis can help public policy planners to understand the behavior of users in a coherent way,
taking into account the different characteristics that permeate the urban environment, helping
to better understand the needs of the users and, thus, enabling proposition of measures that
make the motorized transport mode users to become non-motorized users and commuters, as
well as keep those who already use them.
Table 2 – Studies that used logistic models to understand the choice of transportation mode
References

Rahul and Verma (2013)

Objec4ves
Determining the impact of social and
environmental characteris cs on choosing
non-motorized modes, walking, cycling, in
Bangalore, India.

Carse et al. (2013)

Analyzing the predictors of car usage in
comparison to bicycles in Cambridge, United
Kingdom.

Vale (2013)

Iden fying explanatory variables and their
eﬀect on people’s behavior regarding trips in
Lisbon, Portugal.

Lindner and Pitombo
(2016)

Kaewkluengklom et al.
(2017)

Gadepalli et al. (2018)

Rela ng the use of single-occupant motorized
transport and commu ng with domicile
socioeconomic variables (number of people in
domicile, family income, number of vehicles
and motorcycles in domicile), travel variables
(total travel distance run in domicile) in São
Paulo metropolitan region, Brazil.
Verifying the inﬂuence of psychological
features on choosing the use of Bus Rapid
Transit (BRT) in Khonkaen, Thailand.
Presen ng a methodology to understand the
breadth of socioeconomic features in
commu ng trips demands in Visakhapatnam,
India.

Results
- Increase in age and travel me reduces the
probability of a person to walk and use a bike;
- People who own at least one motorized vehicle
have a lower probability of using non-motorized
modes when compared to people who do not
own a motorized vehicle;
- Women tend to walk more than men.
- Travel distance and free parking on the
worksite were strongly associated with the use
of a car for work trips;
- The availability of cars and lower levels of
educa on were associated with the use of cars
for leisure and shopping trips, and shorter
distance trips.
- Car use is higher when travel me increases;
- There is transporta on mode iner a within the
acceptable travel me.
- Lower income increases the probability of
commu ng;
- The number of cars in domicile and the total
number of trips have an inverse correla on with
the choice of public transporta on.

- People who habitually use private vehicles
show lower inten on of using BRT.
- Gender, income, and travel me inﬂuence
transport mode choice;
- Wai ng me has a stronger eﬀect on transport
mode choice.

3. ADOPTED METHODOLOGY
No studies are establishing a methodological process to understand the pro)ile of sustainable
transport users in medium-sized cities up to this moment. This paper aims to )ill in this gap, in
which the proposed process is based on sampling and analyzing social, economic and
population trip patterns characteristics, as shown in Figure 1.
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Figure 1. Flow chart of the proposed process

3.1. Exploratory survey
Sampled data (exploratory survey) can be obtained by applying online surveys. To do that,
though, the respondent must have an internet connection. That is dispensable if the sampling
is done through interviews, either on-site or by telephone. Upon the online approach, the survey
becomes quicker at data collection. That is because most well-established data collection
methods have limitations, such as application time, )inancial, and geographical restrictions,
while the use of the internet is growing as a resource to publish information.
Based on the approach done in other studies, such as the ones shown in Table 1, the survey
must include information related to gender, skin color, age, education background, monthly
family income, housing characteristics, domestic comfort, ownership of motorized vehicle,
transportation mode, purpose of trip, average frequency of daily trips and average travel time.
In order to determine the simple random sampling in the exploratory survey, equation 1 is used
(Triola, 2013).
n=

In which: n:
N:
ɛ:
zα

N p (1 − p)(zα/2 )²
(N − 1) ε² + (zα/2 )² p (1 − p)

(1)

minimum size of the sample in the survey;
estimated size of the population in the year of the study;
sampling error;
standardized normal variable associated with a certain level of
2

con)idence α, such that p ( Z < z ) = 1 − α
2
p:

populational proportion.
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3.2. Analysis
3.2.1. Descriptive analysis

In order to characterize the sample and draw users’ pro)iles regarding transport modes used in
the urban area, it is necessary to carry out a descriptive analysis of sampled data, in which
characteristics with quantitative variables are described by mean and standard deviation, while
qualitative variables are described by percentages.
3.2.2. Explanatory analysis

Association between each studied variable with the dependent variable (transport mode
choice) is made in the )irst explanatory analysis, from statistic tests, chi-squared test (χ²), for
categoric or qualitative variables, and Student’s T-test or Mann-Whitney test, when appropriate,
for quantitative or continuum-type variables. For statistical signi)icance, a 95% con)idence
interval (CI95%) and a p-value <0.05 are adopted. However, many researchers sustain a
combined analysis of p-value with effect size, because they consider that p-value is just a
quantitative variable, while the effect size represents the effect of association or correlation
between the variables to be analyzed (Ferreira and Patino, 2015).
For that reason, when calculating the effect size, in other words, the magnitude understood
as correlation of strength of association of the characteristics used in the survey with the
transport modes (non-motorized and collective motorized versus personal motorized),
Cohen d test for continuum variables was used, with the following interpretation classi)ication:
0.20-0.49, small; 0.50-0.79, medium; and equal or higher than 0.80, large (Cohen, 1992).
Cramer V was used for categoric variables, as a measure of effect magnitude to test the
differences between proportions, and the following classi)ication for interpretation was
adopted: 0.10-0.29, small; 0.30-0.49, medium; and equal or higher than 0.50, large (Cohen,
1992).
Besides, Binary Logistic Multivariate Regression analysis was used to estimate the
probability of occurrence of a citizen use non-motorized or motorized collective transport
mode. This model is based on the forward stepwise method, by maximum likelihood criteria, or
Likelihood Ratio (LR), which adds the variables based on signi)icance veri)ied in statistical
scores and removes them from the tests according to the maximum likelihood statistic.
According to Corrar et al. (2009), evaluation of adjustment of logistic model is carried out by
Likelihood Value (-2LL), Nagelkerke pseudo R2, and by Hommer and Lemeshow test, and
statistical signi)icance of every coef)icient is analyzed based on the Wald test.
In order to perform the proposed statistical modeling, explanatory variables were coded in
dummy binary variables (0/1), in which value 1 was assigned to characteristics associated with
users of non-motorized and collective motorized transportation modes.
Statistical analyses allowed to establish the pro)ile of users of non-motorized and collective
motorized transportation modes, and their transport mode choice behavior, according to the
reality of the urban area of each medium-sized city.

4. LOCATION OF METHODOLOGY APPLICATION
Barreiras, with an estimated population of 153,831 inhabitants, the most populous city of
western Bahia State, Northeast region of Brazil IBGE, 2018), was the chosen place to perform
the adopted methodology in this research (Figure 2).
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The city is an important road junction among North, Northeast and Center-West regions of
Brazil, likely tending to expansion due to its economic potential. In addition, Barreiras is among
the )ifteen biggest grain producers in Brazil (SEI, 2017), and therefore plays a vital role in
Brazilian agribusiness and, consequently, in the national economy. In ten years (2008 to 2018),
the city increased its motorized vehicles )leet by 255%, in which touring vehicles and
motorcycles accounted for 250% and 270%, respectively (DENATRAN, 2018).

Figure 2. Barreiras location within Bahia State and in Brazil

With the purpose of collecting data about the socioeconomic pro)ile and trip pattern, an
online form for exploratory survey was provided from July 10th to August 20th, 2018. In order
to calculate the minimum signi)icative sample, equation 1 was considered, in which: N was the
estimated size of Barreiras’ population in 2018. Sampling error ɛ was 6%; standardized normal
variable, z α , associated with a 95% con)idence level, was 1.96; and the estimated populational
2

proportion p adopted was 50%. Therefore, the estimated minimum sample of respondents was
267 individuals.
On the Binary Logistic Multivariate Regression model, a 40% cutoff threshold was considered
to classify the individual as a user of non-motorized and collective motorized transport mode.
In other words, when replacing the values of the predictive variables on the model, if the
predicted value for that individual is higher than 40%, it is classi)ied as a user of non-motorized
and collective motorized transport mode. Otherwise, it is classi)ied as a user of personal
motorized transport mode. The odds ratio (OR) and a 95% con)idence interval (CI95%) were
calculated, with a 5% signi)icance level. All statistical analyses were performed with IBM SPSS
software, version 20.0.

5. RESULTS AND ANALYSIS
The sample population comprised 314 individuals, of which 24 use bicycles, 15 are walkers, 78
use buses, 27 use motorcycle, and 170 use a private vehicle as primary travel mode. As for the
main transport mode, 37.3% (n=117) of respondents are walkers or use a bicycle or collective
motorized vehicle (bus), which became Group 1 of this research. The other 62.7% (n=197)
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respondents who use mainly motorcycle or private vehicle formed Group 2.
Table 3 presents general characteristics obtained by the online survey and the correlation or
effect between them and the transport modes.
Table 3 – Descriptive analysis of the urban area sample in Barreiras city, Bahia
Variables
Gender

Skin color

Stra4ﬁca4on
Women
Men
White
Brown
Black

Age (years)

Educa onal background

Monthly family income (2)

Housing (owned)
Domes c comfort (3)
Owned motorized vehicle

Purpose of trip

Average frequency of daily
trips
Average me of travel

Reads and writes
Middle School
High School
Gradua on
Post-Gradua on (1)
1 to 3 minimum wages
3 to 6 minimum wages
6 to 10 minimum wages
Above 10 minimum wages
Yes
No
Yes
No
Yes
No
Work
Educa on
Shopping
Leisure
Health

Group 1
Group 2
n
%
p-Value
Eﬀect Size
58%
48%
163 52% 0.09
42%
52%
151 48%
24%
45%
116 37% <0.001* 0.23(5)
53%
45%
150 48%
23%
10%
48 15%
26.3 ± 10.0 33.4 ± 9.6 30.8 ± 10.3 <0.001* 1%
0%
1
1%
<0.001* 0.35(5)
4%
1%
7
2%
5%
4%
13 4%
71%
41%
164 52%
19%
54%
129 41%
50%
12%
82 26% <0.001* 0.41(4)
27%
20%
72 23%
15%
31%
78 25%
8%
37%
82 26%
51%
70%
197 63% 0.001*
0.18(5)
49%
30%
117 37%
63%
91%
253 81% <0.001* 0.34(4)
37%
9%
61 19%
17%
93%
204 65% 83%
7%
110 35%
30%
74%
181 58% <0.001* 0.42(5)
60%
19%
109 34%
7%
4%
15 5%
2%
3%
7
2%
1%
1%
2
1%
2.0 (2.0)

4.0 (2.0)

-

-

<0.001*

-

20.0 (15.0)

12.0 (8.0)

-

-

<0.001*

-

(1) Post-gradua

on comprised specializa on, master, and doctorate;
(2) Minimum wage: uniﬁed monthly amount, deﬁned by law in Brazil, that urban and rural workers must receive to meet the basic needs
of their own and their family (BRASIL, 1988);
(3) A house with domes c comfort has more than four appliances.
(4) Cohen’s d.
(5)
Cramer’s V.
*Signiﬁca ve diﬀerences (p<0.05).

Based on the descriptive analysis, most of the interviewed had monthly family income above
three minimum wages, owned house and a motorized vehicle had domestic comfort, and more
than four appliances at home. With this result, one can deduce that the data collection method,
based on the online survey, did not cover many people who have a less educational background
and lower income, due to their lower frequency of internet access (IBGE, 2016). However, such
limitation does not interfere in the proposed method, considering that its application aims to
understand the user’s pro)iles of sustainable transport modes in medium-sized cities.
Within the strati)ications of the education background variable, there was greater
participation of graduated individuals, for users of transports of Group 1, and post-graduated
and graduated individuals, for users of the Group 2. It is worth highlighting that online surveys
reach mostly people of higher educational background, due to their more straightforward
access to the internet.
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In a general analysis of the studied variables, percentages of brown or black women that use
transports of Group 1 are higher, when compared to the percentages of men and white skin
color, respectively. People with a higher educational background, especially with postgraduation, use transports of Group 2 more. Use of transports of Group 1 decreases as user
monthly family income rises. The use of transports of Group 2 is higher among people who own
a house and have domestic comfort and a car. According to these results, a higher number of
trips correlates with work and education activities. As for work trips, most of the interviewed
use transports of Group 2, while for education purposes trips, transports of Group 1 are more
used. Concerning the characteristics of the trips, a higher percentage of the interviewed makes,
in average, more than three trips a day, with a 15 minutes average time of travel, and the
purposes are in the following decreasing order: work, education, shopping, leisure, and health,
respectively.
Users from Group 1 and Group 2 are not statistically different concerning gender (p-value >
0.05). In other words, statistically, the individual’s gender does not interfere in transport mode
choice. However, both signi)icative and moderate magnitude differences were found regarding
age, education background, and purpose of the trip.
As for skin color, monthly family income, housing characteristics, domestic comfort, the
average frequency of daily trips, and average time of travel, both user groups showed a
signi)icative difference, which, nonetheless, have small magnitude effect, according to
Cohen’s d test and Cramer’s V test. In the face of the magnitude analysis of association strength
between transport modes and variables, it is concluded that age, educational background, and
purpose of the trip show more considerable in)luence regarding transport choice when
compared to the remaining characteristics considered statistically signi)icative
(p-value ≤ 0.05).
Based on the socioeconomic variables showing signi)icative difference between the analyzed
groups, and the responses obtained in this survey, it can be inferred that the users' pro)ile of
non-motorized, and collective motorized (bus) transport modes comprises people who are
younger, have brown and black skin color, with a monthly family income below three minimum
wages, live in rented domiciles with up to four appliances, and make less trips which last longer,
with the primary purpose of education.
Table 4 – Binary logistic model to calculate the probability of using non-motorized and collective motorized (bus)
transport modes by analyzed users’ groups
Variable
Intercept
Monthly Family income
(less than 3 minimum wages)
Educa on background
(Below or equal to gradua on)
Housing characteris c (Rented)
Purpose of trip (Educa on)
Average frequency of daily trips
(Less or equal to 3 trips)
Average me of travel (Above 15 minutes)

Coeﬃcient
β0

Parameter Es4ma4ve
-3.347

p-value
<0.0001

Odds Ra4o (CI95%)
0.035

β1

1.216

0.001

3.37 (1.64 – 6.93)

β2

0.762

0.04

2.14 (1.04 – 4.44)

β3
β4

0.861
0.940

0.007
0.004

2.37 (1.27 – 4.40)
2.56 (1.35 – 4.86)

β5

1.552

<0.0001

4.72 (2.58 – 8.64)

β6

1.119

<0.0001

3.06 (1.66 – 5.63)

Adjustment parameters: X²=43.503; p-value<0.001; -2LL=275.613; R² Nagel Kerke=0.49; Hosmer Lemeshow=0.67; Predic on
accuracy=80.3%
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Table 4 shows the logistic regression coef)icients and their signi)icance on the determination
model of sustainable mobility (equation 2), concerning the non-motorized and collective
motorized (bus) transport modes. The model explains approximately 50% of the variation in
the transport mode choice of the analyzed users' groups. The statistically signi)icant variables
were monthly family income, educational background, housing characteristics, the purpose of
the trip, the average frequency of daily trips, and the average time of travel.
The determination model of sustainable mobility is based on equation 2.
1
(2)
P(%) = 100*

(1 + exp(−(−3.347+ 1.216X1 + 0.762X2 + 0.861X3 + 0.940X4 + 1.552X5 + 1.119X6)))

In which: P:

probability, in a speci)ied category, of an individual to use a
non-motorized and collective motorized (bus) transport mode, with
)ixed levels of the remaining categories;
Xi:
model-independent variables, according to the coef)icient index (i),
of Table 4.
The model presented in equation 2 showed 80.3% accuracy in the classi)ication of the type
of transport mode used by the interviewed in this research. The sensitivity [right adjustment of
individuals who use non-motorized and collective motorized (bus) transport modes was 76.1%,
and speci)icity [right adjustment of individuals who use motorized and personal
(car/motorcycle) transport modes] was 82.7%, according to Table 5.
Table 5 – Classification of the transport mode used by the groups of transport modes users analyzed by the logistic
regression model
Estimated
Observed

163

Non-motorized and Collective
motorized (bus)
34

28

89

Personal motorized (car/motorcycle)

Personal motorized
Non-motorized/
Collective motorized
Total

Hit percentage
82.7%
76.1%
80.3%

Based on the forward stepwise method used in this research, it is concluded that the
presented method is what best predicts the possibility of using non-motorized and collective
motorized (bus) transport modes, for this study. Since only variables considered statistically
signi)icant are present on the model, namely, the variables that in)luence in transport mode
choice, one can deduce, based on the selected explanatory variables, that it is not possible to
reject the null hypothesis which, on the model, variables do not affect the determination of
transport mode usage by the population of the study area.
Interpretation of the reported variables allows us to verify that the value of all parameters
associated with the variables is positive, thus, as greater the index values, as higher the
probability of an individual be a user of non-motorized and collective motorized (bus) transport
mode.
The negative intercept on the model suggests there is a preference of the users for personal
motorized (car/motorcycle) vehicles. Since value 1 was assigned to characteristics associated
to non-motorized and collective motorized transport modes, the highest probability of using
those transport modes is among individuals with the following characteristics: monthly family
income below 3 minimum wages, living in rented domiciles, with educational background up to
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graduation, traveling for education purpose, making up to 3 daily trips, in average, which last
longer than 15 minutes.
Based on the three highest estimated coef)icients on the presented model in equation 2, the
explanatory variables average frequency of daily trips, monthly family income, and average time
of travel are the ones which most in)luence or impact on the determination of the transport
mode used by the analyzed users’ groups. In this research, we can realize that the number of
trips and the average time of travel are associated with the use of transport modes. With that in
mind, one can infer that the trips made in non-motorized and collective motorized (bus)
transport tend to demand more time, and for that reason, their users make a smaller number of
daily trips.
Variables that determine the use of transport modes, based on the coef)icient values, can be
ordered according to the level of in)luence exerted in the following way: the purpose of the trip,
housing characteristics, and user’s educational background. People whose educational
background is up to graduation and whose primary trip purpose relates to education tend to
travel using non-motorized and collective motorized (bus) transport modes. One can
understand that people with those characteristics are becoming )inancially stable, and for that
reason, are not in a condition to own a vehicle, so they tend to use a more )inancially accessible
transport mode. As for the type of housing, the survey revealed that most of the people who live
in owned houses tend to travel using personal motorized (car/motorcycle) transport modes.
That fact is in agreement with the common idea that motorized transport and owned house are
a synonym of )inancial stability, which are seen as essential accomplishments for people’s
comfort.
Con)irmation of some people’s preference for personal motorized transport modes, based on
the negative intercept value of the regression model presented in equation 2, emphasizes the
need for public policies that foster the permanence of non-motorized and collective motorized
(bus) transport mode users, so that the increase of daily trips, the change of the main purpose
of trip or the addition of daily activities, and the increase of the family income do not become
the drivers of migration of these people to personal motorized transport modes.
As for the odds ratio presented in Table 4, we can conclude that people who travel, on
average, three or more times a day have 4.72 times more chance of using non-motorized or
collective motorized (bus) transport modes. Based on this research, the chances of a person to
use those transport modes, according to the variables of the model presented on equation 2, are
given in the following ascending order: educational background (less or equal to graduation),
housing characteristics (rented), purpose of trip (education), average time of travel (above 15
minutes), monthly family income (below 3 minimum wages), average frequency of daily trips
(less or equal to 3 trips).
In short, one can conclude, based on the binary logistic regression, that the determination of
transport mode choice is best explained by the variables average frequency of daily trips,
monthly family income, the average time of travel, purpose of trip, housing characteristics, and
educational background, in decreasing order of in)luence level.

6. CONCLUSIONS
Based on the results of this study, which aimed to understand the pro)ile of transport users in
Barreiras city, Bahia State, we con)irm the hypothesis that statistical modeling of social,
economic and urban population trip patterns variables, can determine the probability of
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individuals on using non-motorized and collective motorized (bus) transport modes. Besides
that, it was possible to identify and quantify the effect of social, economic, and trip
characteristics on the transport mode choice available in Barreiras.
The methodology applied in this research can assist the diagnostic of urban trips, which
indeed contributes to the process of designing sustainable public policies to urban mobility.
Once determining the logistic regression model simpli)ies the comprehension of cause and
effect relationship between the characteristics as mentioned earlier and the transport mode
choice, its usage promotes the prioritization of actions that help planning sustainable urban
mobility.
Another critical aspect of the used methodological process is its potential application in
Brazilian medium-sized cities, once the statistical analysis allows the determination of different
statistic models according to the social, economic, and trip patterns characteristics concerning
the non-motorized and motorized transport modes available in the places of its application.
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obtidos. Revista de Saú de Pú blica, v. 10, n. 2, p. 177-190. DOI: 10.1590/S0034-89101976000200005
Ferreira, J. C. and C. M. Patino (2015) O que realmente signi)ica o valor-p? Jornal Brasileiro de Pneumologia, v. 41, n. 5, p. 485485. DOI: 10.1590/S1806-37132015000000215
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<https://cidades.ibge.gov.br/brasil/ba/barreiras/panorama> (accessed 30.5.2018).
TRANSPORTES | ISSN: 2237-1346

249

Silva, N.A.B. et al.

Volume 28 | Número 3 | 2020

IBGE, Instituto Brasileiro de Geogra)ia e Estatı́stica (2010) Sinopse do Censo Demográ )ico de 2010. Available at:
<www.censo2010.ibge.gov.br/sinopse/index.php?dados=12&uf=00> (accessed 13.1.2019).
IBGE, Instituto Brasileiro de Geogra)ia e Estatı́stica (2016) Pesquisa Nacional por Amostra de Domicı́lios. Sı́ntese de
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