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ABSTRACT
Traffic congestion and unsustainable mobility patterns represent a severe issue for most Brazilian
cities, with traditional approaches often proving to be scarcely effective in tackling the problem.
We argue that a crucial hindrance is represented by the limited attention devoted to “the com-
muter perspective”: only a deeper understanding of the motives behind mobility-related behaviors
of citizens would enable policy makers to implement sound mobility plans. We performed an
empirical investigation on residents of the city of Florian�opolis (n¼ 436), analyzing the determi-
nants of modal choice. Results confirm the pivotal role exerted by habits, and the willingness of
respondents to opt for sustainable transport modes; a peculiar finding is represented by the mar-
ginality of social and environmental aspects in shaping commuters’ behaviors, and the perceived
lack of convenient alternatives that is yet hindering a broad shift which is seen as necessary.
Based on the evidence emerging from the study, we provide a contribution to the debate by dis-
cussing possible lines of action and policy options that could be implemented.
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1. Introduction

Over the past few years, the issue of sustainable mobility
trespassed the boundaries of academia and niche practi-
tioners to reach the spotlight both in the public debate and
at institutional level. There is today widespread awareness of
the need to change current mobility patterns, which are
clearly not sustainable given their detrimental impacts rang-
ing from environmental pollution to social exclusion, from
economic burdens to traffic congestion, and so on: “the
transport sector consumes approximately one-third of our
final energy and probably causes more environmental and
social problems than any other sector” (Holden et al., 2019,
p. 2). The problem is particularly severe in urban areas,
which are particularly vulnerable as they concentrate a large
population and their mobility-related activities over a small
area (Zawieska & Pieriegud, 2018).

Growing concerns, however, seldom led to an effective
change of pace, as policy makers and municipalities are
striving to implement strategies capable of leading the way
to a shift in the mobility paradigm. The attitude toward the
problem still suffers from a deeply rooted top-down
approach, with a predominant focus on changing infrastruc-
tures and little attention paid to a holistic view of mobility
systems: urban planners and transport experts design new
mobility plans, build new infrastructures and propose new
services without an adequate focus on the voice of commut-
ers. These are scarcely involved in the process; however,
they represent the actor that by means of their daily

behaviors can determine the success or failure of any given
policy or initiative (Lanzini, 2018a). Further, the existing
empirical evidence on the determinants of modal choice is
mostly based either in the EU, the USA or in Far East coun-
tries (Hoffmann et al., 2017; Lanzini & Khan, 2017), while
little has been done in different cultural and administrative
contexts, such as South America and, specifically, Brazil.
The lack of studies adopting a cultural lens to investigate
the determinants of sustainable behaviors has been indeed
indicated as a problem by a growing number of voices in
academia (Chatzidakis et al., 2018; Sen et al., 2016).

The paper aims at providing a contribution to the debate
by i) investigating the key determinants of modal choice by
means of an online survey circulated among commuters in a
large Brazilian city and, based on the emerging evidence, ii)
suggesting how policies could be implemented as to change
effectively individual mobility behaviors.

To this end, the paper is organized as follows. First, the
policy background is set by introducing the issue of sustain-
able mobility policies for contemporary cities (section 2).
Then, stemming from the need to adopt a commuter-based
perspective, the main theoretical frameworks on the deter-
minants of modal choice are illustrated (section 3). In the
methodological section, the setting of the empirical investi-
gation (that is, the city of Florian�opolis) is introduced and
both the questionnaire and the statistical techniques adopted
to analyze data are described in detail (section 4). The
results and policy implications section i) describes the evi-
dence emerging from the data-analysis (specifically, the
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predictive capability of different popular models in con-
sumer behavior research is tested, analyzing how the inclu-
sion of habits could increase their effectiveness) (section 5),
and ii) provides a discussion of how the results of the
empirical investigation could be used by policy makers in
order to implement effective strategies aimed at pursuing a
long-term vision that leads to a thorough shift in the mobil-
ity paradigm. Lastly, some concluding remarks are illustrated
at the end of the manuscript (section 6).

2. Sustainable mobility policies for contemporary
cities: the role of stakeholder involvement

2.1. A new vision for mobility policies

The design and implementation of mobility policies involves
a vision of city management including, besides the trad-
itional concepts of city and built space, also the social and
relational aspects of urban management.

As for the built space, the process of conceiving urban
mobility always involves key political decisions, ranging
from the concept of city organization to landscape preserva-
tion, or even to social and economic dynamics affecting
public well-being and quality of life. According to Hansen
(2011, p. 97) “planning and planners are increasingly
expected to more proactively embrace spatial complexity
and facilitate interaction of actors and people in multiple
networks in order to improve the identity and quality of
places, and ultimately the quality of life.”

Accessibility and quality of life in peripheral neighbor-
hoods represent indeed an inveterate issue which proves
hard to be dealt with (Venter et al., 2021). Based on per-
formance and economic offer, urban space management his-
torically tends to create secluded peripheries with low
accessibility to work and leisure opportunities (Lessa et al.,
2019), and a high impact both on the cost of commuting
and on workers’ quality of life (receiving lower wages and
less work options or access to basic infrastructure). Basing
the centrality on the higher land value, cities started consid-
ering mobility policies allowing the movement from the cen-
ter to the periphery, bringing in the workforce when
necessary (usually at specific times with detrimental impacts
on traffic, congestion and accident rates).

Considered as public infrastructure policies, mobility pol-
icies end up having high design and implementation costs,
not only impacting public budget by involving significant
structural works, but also requiring political capital, as they
often impact on local culture or require difficult decisions
(e.g., road closures). Consequently, decision-makers tend to
draw up plans and implement them according to a trad-
itional “top-down” model, with an (over) reliance on
technological innovation and new infrastructures (Schiller &
Kenworthy, 2017). However, in modern public management
models public policies need to be considered based on the
citizens’ proposition, and to be consequently designed with
and built for them. Such policies would empower the com-
munity and not only an elite of managers, promoting a
fruitful dialogue from the beginning of the urban planning
process and prioritizing the harmonization between what

citizens envision as a city and policy makers’ capacity to
meet such demand. Participatory policies not only widen the
scope of action of public managers (Wu et al., 2014) but
also, by involving multiple actors, bring the planner’s vision
closer to local realities.

Indeed, mobility planning represents a complex and
dynamic process, where top-down and bottom-up approaches
at different levels should synergically coexist. Le Pira et al.
(2016) refer to the concept of citizen control, insofar planning
“becomes the management of a bi-directional communication
process and it requires specific programs and skills, able to
coordinate many players, conflicting interests and variables and
anticipate problems. Public participation should be planned
well in advance and it requires specific competences and skills.
There are several tools that can be used to foster participation
[including] citizen involvement through citizen workshops and
questionnaires” (p. 231).

There is a growing awareness on the need to focus on
stakeholder involvement and to hear the voice of citizens
along the process. Zhao et al. (2020) stress that “[i]t is
necessary to undertake key stakeholder consultation or
involve stakeholders in the policy making process” (p. 8),
and the involvement of different actors (commuters and citi-
zens in primis) can support both the decision-making activ-
ities (Gil et al., 2011) and the promotion of sustainable
mobility (Buehler et al., 2015; Sagaris, 2010). Some authors
propose smart cities models which, as pointed out by
Zawieska and Pieriegud (2018), bring at once new challenges
such as decarbonizing transport, new business models,
cybersecurity, government policies, mobility management,
collaboration of stakeholders and governance maturity. In
this sense, it is also necessary to prioritize a design of sus-
tainable mobility that doesn’t focus solely on commuting,
but rather on issues of city distribution in a space that
democratizes access to work, better articulates the social and
economic system, preserves the characteristic cultural aspects
of the urban space and, above all, promotes the sustainabil-
ity of environmental resources with less impact on the qual-
ity of life of people and the environment. These factors lead
to the need for policy makers to adopt a holistic and sys-
temic approach (Lima et al., 2019), involving in the process
all relevant stakeholders. Specially in the context of the
change in the transport matrix, promoting policies that
reduce motorized transport implies the search for alterna-
tives to increase transport efficiency, expanding at once
accessibility options (D’Agosto, 2015). It is especially a mat-
ter of dealing with the impact of individual transport, priori-
tizing collective matrices or less environmental impacts. In
this way, public managers need to consider that mobility
policies must cover society in all its dimensions. In a prop-
osition to reduce the use of cars and enable more alterna-
tives to public transport, planning should consider factors of
stimulus and attraction or, as suggested by Santos et al.
(2010), the integration of transport policies with other (eco-
nomic, public health and environmental) policies, and inte-
gration with broad social objectives of government action.

Meira et al. (2020) also remark how lack of popular par-
ticipation represents one of the main barriers to sustainable
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mobility policies in developing countries, while Lanzini and
Stocchetti (2020) suggest that participatory planning repre-
sents a building block of the new principles of sustainable
mobility: citizens and commuters are indeed to play a piv-
otal role and will be object of the present paper. This is con-
sistent with the new approach adopted, for instance, by the
European Union, which builds on the increasing green atti-
tude of citizens (Holden, 2016) and is framed around the
SUMPs (Sustainable Urban Mobility Plans) concept.
Notwithstanding the key-role that infrastructure-based strat-
egies still play (Maltese et al., 2021), community involve-
ment is considered as a prerequisite for any policy to
succeed, since “[t]he Local Planning Authority should
involve the relevant actors - citizens, as well as representa-
tives of civil society and economic actors [… ] from the out-
set and throughout the process to ensure a high level of
acceptance and support” (EU, 2013).

2.2. Sustainable mobility in Brazil: evolution
and challenges

As far as Brazil is concerned, the greatest mark toward sus-
tainable urban mobility is represented by the 2012 National
Law of Urban Mobility (Law 12.587/2012 – Brazil 2012),
which “makes it mandatory for cities with over 20,000
inhabitants to elaborate a Urban Mobility Plan [UMP] and
it defines the directives to guide the regulation and planning
of urban mobility in Brazilian cities” (Bezerra et al., 2020, p.
809). The concept itself of sustainable mobility in urban
areas, where lives and works the majority of Brazilians,
should be developed around four axes which are equally
structured in the development of policies and initiatives at
the level of Federal Government: environmental sustainabil-
ity, democratization of public space, social inclusion and
participative management (Brazil 2012). Despite the new
legal framework and growing concerns about the unsustain-
ability and ineffectiveness of traditional mobility plans and
policies, UMPs in Brazil are seldom carried through, or fall
short of envisaged requisites (Mello & Portugal, 2017): this
could be ascribed to many intertwining factors, ranging
from the lack of autonomy of the municipalities (Fernandes
& de Ara�ujo, 2015) to the lack of planning culture (Rubim
& Leit~ao, 2013).Such shortcomings are somehow typical of
most Latin America Countries: due to the features of urban
development, the widespread social inequalities and city
planning according to the center-periphery model, large
urban centers in Latin America share many similarities in
urban transport and development policies (Moller, 2006;
Pardo, 2009, Ya~nez-Pagans et al., 2019). To stimulate the
economy and promote the displacement of labor from the
periphery to the productive centers, there is a need of Public
Transport (hereafter PT) development policies allowing
increased accessibility for the workforce, while at once
avoiding the shift to private vehicles.

Socioeconomic conditions and challenges like poverty or
unemployment call for a thorough (re)discussion on trans-
port fares and stimulate policy makers to build PT systems
in Latin America around similar and shared ideas: for

instance, the integration and modernization of buses and
the use of the BRT (Bus Rapid Transit) system in cities like
Curitiba (Brazil), Quito (Equador) and Bogot�a (Colombia)
(Pardo, 2009), or the use of the cable car under specific oro-
graphic conditions to connect poor neighborhoods to eco-
nomic centers, such as in Medellin, Rio de Janeiro and La
Paz (Ya~nez-Pagans et al., 2019). In other words, PT policies
in Latin America should have their roots in economic devel-
opment ensuring at once equity and accessibility. Further, it
is necessary to consider that Brazil, as well as Latin America
in general, witnessed the planning and building of its cities
based on individual transport, especially automobiles
(�Alvarez, 2016). Brazil and Mexico are emerging as major
producers and exporters of automobiles in the Latin
American region: likewise, neighboring countries became
major buyers of such production. In addition, the oil-based
economy in Brazil and Venezuela boosts the local market
and available alternatives such as rail or maritime transport
play a marginal role compared to cars and trucks. Therefore,
thorough changes in the transport matrix encounter eco-
nomic, structural and behavioral barriers. As regards the lat-
ter, the difficulty to involve the population and to give voice
to its needs and desires also emerges as a factor hindering
an effective implementation of sustainable mobility plans in
the region (Bezerra et al., 2020). A propaedeutic step for the
involvement of citizens in the shaping of future urban
mobility plans is indeed represented by an adequate investi-
gation of the drivers behind their commuting-related behav-
iors: to this end, the following section will provide an
overview on the theoretical frameworks on modal choice.

3. Determinants of modal choice: the role of habits

Research in consumer behavior in the field of sustainability
is vast, integrating perspectives from heterogeneous litera-
tures and disciplines. Acknowledging the complexity of the
topic being investigated (that is, the antecedents of respon-
sible behaviors), an effective starting point can be repre-
sented by the dichotomy between rationality and
automaticity as the engine triggering individual activities.
That is, behaviors can be performed i) as the result of a
rational cognitive process of evaluation of the alternative
courses of action at hand, ii) as automatic responses to a
familiar situation, or typically iii) as the result of a combin-
ation of both (Lanzini, 2018a). This is evident also focusing
the analysis on the specific setting of sustainable mobility,
where the behavior of commuters has been object of a vast
(and steadily increasing) number of empirical investigations
and integrative reviews (Chng et al., 2018).

Theories in the rational cognitive stream assume that
habits have little relevance as predictors of behavior, as indi-
viduals are considered as rational beings processing available
information to develop an aware and elaborated intention to
act. Two main branches within the rationalistic perspective
can be identified (de Groot et al., 2016). The first refers to
attitude-behavior research stemming from expectancy-value
models: individuals choose the course of action based on its
expected positive consequences. A typical example of such
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models is represented by the Theory of Planned Behavior
(TPB, Ajzen, 1991), which is a popular framework in con-
sumer behavior research suggesting that intentions are the
closest predictor of behaviors and are in turn spurred by atti-
tudes (representing the predisposition toward the activity),
subjective norms (mirroring the experienced social pressure)
and perceived behavioral control or PBC (as behaviors can be
out of volitional control). TPB has been extensively adopted
in empirical investigations, and its predictive validity has been
confirmed across different cultural contexts (Mancha &
Yoder, 2015) in a broad range of behavioral domains, includ-
ing sustainable mobility (Abrahamse et al., 2009; Gardner &
Abraham, 2010; Kl€ockner & Matthies, 2009).

The second rationalistic branch, on the other hand, refers
to moral norms as the key driver of responsible behaviors,
thus adopting a more “altruistic” interpretative key of indi-
vidual behavior. Norm-Activation Model (NAM, Schwartz,
1977; Schwartz & Howard, 1981), suggests that personal
norms (that is, feelings of moral obligation to perform an
activity) represent the main antecedent of sustainable behav-
iors. Personal norms are activated by awareness of conse-
quences (of not adopting the virtuous behavior) and
ascription of responsibility: that is, how much an individual
feels personally responsible for such consequences.

The assumption that behaviors are always the result of a
rational and aware process exposed these theories (along
with other rational cognitive theories, see Lanzini, 2018a for
a review) to criticism, as there is indeed evidence that when
a behavior becomes habitudinal, a sub-conscious and auto-
matic response is triggered so that past behaviors interact
with intentions in predicting behavior (Conner & Armitage,
1998; Ouellette & Wood, 1998). Theoretical frameworks
integrating habits in the set of predictors of (sustainable)
behaviors have been hence proposed. The Attitude-
Behavior-Context theory (Guagnano et al., 1995), for
instance, encompasses attitudinal factors, contextual forces,
personal capabilities and habits as variables predicting sus-
tainable behaviors while the Comprehensive Action
Determination Model (Kl€ockner & Bl€obaum, 2010) focuses
on the role played by intentional, habitual and situational
sources. Ajzen himself considers habit as a factor potentially
mediating intentions and behavior, relegating it nonetheless
to a minor role (Ajzen, 1991). Furthermore, Ronis and col-
leagues propose a Theory of Repeated Behavior, stating that
habits exert on behavior an influence which is independent
of intentions, and “repeated behaviors may be largely deter-
mined by habits rather than by attitudinal variables,
although attitudes are central to the formation and modifi-
cation of habits” (Ronis et al., 1989, p. 213).

The role played by habits is particularly relevant in the
domain of mobility, since activities such as commuting are
well-practiced and habitual: indeed, when we commute from
home to work (and vice-versa) we basically travel on the same
route, likely at the same time of the day, in similar contextual
situations (e.g., traffic conditions). Notwithstanding such rele-
vance, with the term being often used even in everyday con-
versation, it is actually difficult to provide a definition of habits
that can be universally agreed upon. Clearly, the frequent

repetition of a behavior represents a crucial condition that is
propaedeutic for a habit to emerge. Some authors even propose
specific frequency thresholds that signal the presence of a habit,
ranging from twice a month (Ronis et al., 1989), to once a
week, or more (Ouellette & Wood, 1998). At the same time,
however, frequent past behavior and habits represent two dif-
ferent (though interrelated) constructs, which should not be
used as synonyms. A second element that characterizes habits
is represented by the stability of the context (Aarts &
Dijksterhuis, 2000; Verplanken & Aarts, 1999; Wood et al.,
2005). While dynamic and ever-changing contexts have indi-
viduals consider new alternatives and courses of action, stable
contexts become strongly linked to the mental representation
of repeated behavior in that context, so that contextually cued
behavior can be performed with limited conscious intent
(Ouellette & Wood, 1998). Moreover, positive reinforcements
(i.e., rewarding consequences) are required for a repetitive
behavior to develop into a habit gaining strength over time:
only when the outcome of an activity is satisfactory, an indi-
vidual is likely to repeat the former (Ouellette & Wood, 1998).
Frequency, context stability and rewarding consequences can
be hence considered as relevant elements that facilitate the
emergence of habitual behaviors. However, the discriminating
factor is to be found in how behavioral choices are made (Steg
& Vlek, 2009). Aarts et al. (1998) argue that habits comprise a
goal-directed type of automaticity so that the habitual behavior
response is triggered sub-consciously in the presence of a spe-
cific goal, activated many times before in the same context.
Most authors in the field agree that automaticity is a defining
feature of habitual behavior (Kl€ockner & Verplanken, 2018).
Triandis (1980) for instance defines habits as situation-behavior
sequences that are or have become automatic, so that they
occur without self-instruction, while Aarts and Dijksterhuis
(2000) define an established habit as automatic activation of a
goal directed behavior, which is able to restrict the behavioral
alternatives to be considered when planning an activity.

Habits represent hence a complex and multidimensional
construct. To the end of this article, in line with relevant lit-
erature on the topic (Orbell & Verplanken, 2018; Ouellette
& Wood, 1998; Verplanken & Aarts, 1999) we consider hab-
its as goal-oriented scripts based on repeated behaviors,
which are carried out in stable contexts deactivating con-
scious planning and suppressing at once the search of infor-
mation for alternative courses of action. Or, to use the
words of Verplanken, habits are repeated behaviors that
have become automatic responses in recurrent and stable
contexts (Verplanken, 2012, p. 22).

The relevance of habits for behavioral investigations
asked for the adoption of tools capable of providing an
effective measure of such an elusive construct. Stemming
from the awareness that frequency of past behavior alone
does not represent an adequate measure of habits in the
context of the intention-behavior relationship, Aarts and
colleagues (Aarts et al., 1998; Verplanken et al., 1998) devel-
oped a Response Frequency measure, tested in the domain
of travel-mode choice which can be by nature quite repeti-
tive: the Response Frequency index is represented by the
number of times a given transportation mode is mentioned
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by the respondent as the choice across a number of travel
destinations. Verplanken and Orbell (2003), on the other
hand, developed the Self-Reported Habit Index scale, which
is composed of a battery of 12 statements regarding the
behavior object of analysis on which respondents have to
express their agreement as to elicit automaticity, repetition
and identity (that is, habit strength). Scales have also been
developed aimed at investigating the general predisposition
of individuals to change behaviors vs develop habits. The
Resistance to Change scale (Oreg, 2003) is composed of a
battery of statements (44 in the original formulation, fewer
in later revisions) on which respondents express their agree-
ment as to elicit their resistance to change. Unlike previous
measures, the Oreg scale does not focus on a specific behav-
ior, but on a generic predisposition toward change.

The nature of habits clearly makes them inherently resist-
ant to change, representing a barrier for all subjects (e.g.,
policy makers and companies) willing to influence behav-
ioral patterns. Researchers focusing on how to modify habits
suggest that a viable option could be represented by disrupt-
ing (when possible) stable contexts (Wood et al., 2005). The
Habit Discontinuity Hypothesis (Verplanken et al., 2008)
suggests that changing habits is easier during so-called win-
dows of opportunity, that emerge when the change of context
makes people more willing to look for further behavior rele-
vant information, and more open to change: this could be a
consequence for instance of life-changing events (relocating,
getting married, and so on) or by changes in the context
itself such as a temporary closure of a highway or a bridge
for roadwork.

4. Methodology

4.1. Setting of the case-study: the city of Florian�opolis

Brazil has been witnessing, in recent years, a decline in the
use of PT by commuters and a slight increase in the use of
cars (D’Agosto, 2015), as the former is considered inad-
equate, expensive and obsolete. According to data from the
National Public Transport Association (ANTP., 2020),
between 2014 and 2018 the use of PT (buses and trains) as
a modal dropped in the country from 28.7% to 28%, while
the use of individual transport (cars and motorcycles) expe-
rienced an increase from 27.7% to 30.3%: for the first time,
the use of individual transport surpassed that of PT (ANTP,
2018). This phenomenon has affected several urban centers
in Brazil and even cities like Curitiba, long considered a
model for PT (and with an increase in use over the 2005-
2008 time period) have recently experienced a reduction in
the number of passengers (Vasconcelos, 2019). In addition
to the decrease in the use of PT, it is possible to perceive a
steady growth in the fleet of private cars and, also, new
forms of urban commuting (e.g., Uber, car sharing, etc.):
indeed, between 2014 and 2018 the fleet of individual
vehicles (cars and motorcycles) grew from around 36 million
to 40 million units (ANTP, 2018, 2020).

Our study is based in the city of Florian�opolis, administra-
tive capital of the State of Santa Catarina in Southern Brazil.
Florian�opolis has a population of around 500,000 (IBGE,

2020a) inhabitants, but if we consider the larger metropolitan
area the city is part of a single conurbation of 1,200,000 inhab-
itants, which includes other cities such as Biguaçu, Palhoça or
S~ao Jos�e (IBGE, 2020b). Florian�opolis currently has 323.507
licensed drivers; a number that rises to 545,000 when consider-
ing the number of licenses currently valid throughout the
region (DETRAN, 2021).

The reasons behind the choice of Florian�opolis as the
empirical setting of the study are manyfold. On the one
hand, the city shares many of the features of large Brazilian
cities, and related problems: ineffective accessibility from
peripheral and low-income neighborhoods, heavy traffic
congestion affecting air quality and, subsequently, health
issues, and the time needed to commute (with the related
productivity and economic loss). On the other hand, it has
peculiar traits that make the need to improve urban mobility
more pressing (e.g., the orography of the territory, since the
city center is built on an island while peripheral neighbor-
hoods are on the mainland with two bridges, one of which
has been closed for years due to reconstruction processes,
until recently reopening, representing the only connection
between the island and the continent). Based on data from
the Department of Infrastructure of Santa Catarina
(DEINFRA), Silva (2018) estimates that "traffic over bridges
is around 175,000 vehicles per day, of which about 3,000 are
buses (3,5%), 5,000 motorcycles (5.5%), and 80,000 private
cars (91%)” (p. 108).

Florian�opolis hence represents a good empirical setting to
derive generalizable information on psychological determi-
nants on modal choice in highly populated Brazilian cities,
and to frame sound policy measures. The PT system is rep-
resented by a semi-integrated bus network (considering that
the system is only partially integrated, since new connec-
tions and new tariff payments are needed to access the
metropolitan region system), while there are no subway lines
nor ferry services operating in the area. In recent years
Florian�opolis has registered an increase in the number of
vehicles (cars and motorcycles). The historical series of the
increase in vehicles can be seen in Graph 1, according to
the records of the institution responsible for registering
vehicles in the city (DETRAN, 2021).

The municipality’s population is also on the rise, though
at a lower pace compared to that of vehicles. Over the last
decade (2010-2020), vehicles have been growing at a rate of
2.54% per year, while the population of Florian�opolis has
been growing at a rate of 1.73% per year. Consistently, over
the same time-span the rate of people per vehicle dropped
from 1.9 to 1.8, and it is estimated that it will reach 1.6 by
2030, further proof of the individualization in the use of
vehicles for urban mobility. As pointed out by Silva (2018),
daily commuting by private modes exceeds trips made by
PT, especially at rush hours. In addition, the average travel
time using PT is approximately 57minutes, while for private
modes it is around 30minutes, which makes the former far
less attractive also due to the poor connectivity between bus
lines. PT in Florian�opolis is offered as a public concession
from the municipality to a private company, Cons�orcio
Fênix, and users from Florian�opolis currently pay a fare of
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R$4.25 (local currency) per trip on the common bus within
city limits, while for trips to neighboring municipalities they
must pay a new ticket. An average of 235,000 passengers
uses buses every day, and local authorities estimate an aver-
age of 5.5 million passengers and around 3.5 million kilo-
meters traveled monthly (Cons�orcio Fênix, 2021). For Silva
(2018), the four factors that require greater attention in rela-
tion to PT in Florian�opolis, according to users, are: (1) Trip
duration; (2) Fare price; (3) Conservation (quality) of bus
stops; (4) Capacity (buses traveling over capacity).

4.2. Questionnaire and constructs

To investigate what are the drivers that make commuters in
Florian�opolis choose between cars and alternative (and more
sustainable) means of transportation, we conducted an
empirical investigation based on a cross-sectional survey cir-
culated among commuters of the metropolitan area. The
questionnaire, which was part of a broader research on
mobility and transports, was structured using Qualtrics,
while IBM SPSS23 was adopted for data analysis.
International guidelines on ethical research have been
adopted and participants (who have been recruited online)
were informed that participation to the survey was volun-
tary, and that all collected data would have been used at an
aggregate level as to safeguard the privacy and anonymity of
respondents.

446 respondents filled in the survey, but 10 responses
had to be dropped since only a small part of the questions
had been completed. The final sample is hence composed of
436 commuters (n¼ 436), which is deemed appropriate by
statistical tests such as the Slovin’s formula at 95% confi-
dence level (Guilford & Frucher, 1973). Furthermore, the
sample size is consistent with mainstream social psychology
literature on modal choice determinants: almost 70% of the
studies included in the two recent meta-analyses on the
topic (Hoffmann et al., 2017; Lanzini & Khan, 2017) have a
sample of less than 500 respondents.

Males represent 43% of the sample, and the mean age is
27 years old whereas the median age in Brazil is 33 years
old. Although all age groups are represented in the sample,
there is a slight over-representation of younger cohorts
(commuters in their 20 s and 30 s), which represent the citi-
zens of tomorrow and should be seemingly a priority target

for communicational campaigns and inducements about
new mobility policies.

54% of the sample is composed of non-university com-
muters, while students (mainly, yet not exclusively, from the
UDESC campus) account for the remaining 46% of
the sample.

The questionnaire (which has been pre-tested on a group
of 20 respondents to check the clarity of questions) is com-
posed of 33 questions, some of which are not pertinent to
the present article and will not be hence illustrated. The
introductory section investigates some basic aspects of the
daily commute of respondents, asking them i) On a typical
day, how many km do you travel for your commuting? and
ii) On a typical day, how much time (hours and minutes) do
you spend on your commuting?

Then, the following sections analyze the commuting
intentions and behaviors of respondents as well as the ele-
ments of the theoretical frameworks considered: TPB, NAM,
and habits. We adopted validated scales and questions’ for-
mats widely adopted in the literature on consumer behavior,
which have been adjusted to fit with the specific behavior
object of analysis:

� Behaviors:
How often, over the past 12 months, did you use the following
means of transportation?
(1¼ never; 5¼ very often) [a. private car; b. transport mode
alternative to private car (any type)]

As regards modes of transportation alternative to private car,
how often over the past 12 months did you use each of
the following?
(1¼ never; 5¼ very often) [car sharing; bicycle; motorbike; train;
bus; subway; taxis; car pool; walking (short distance, less than
2 km); walking (long distance, over 2 km)]

� Intentions:
My intention to use [private car vs transport modes alternative
to private car] for my daily commutes in the coming weeks is:
(1¼ very weak; 5¼ very strong)

� Habits (Self-Reported Habit Index scale):

Using [private car vs transport modes alternative to private car]
is something that:
(1¼ totally disagree; 5¼ entirely agree)
I do frequently.
I do automatically.
I do without having to consciously remember.

Graph 1 – Vehicles Evolution (2002-2020).
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that makes me feel weird if I do not do it.
I do without thinking.
would require effort not to do it.
that belongs to my (daily, weekly, monthly) routine.
I start doing before I realize I’m doing it.
I would find hard not to do.
I have no need to think about doing.
that’s typically ‘me’.
I have been doing for a long time.

TPB Constructs

� Attitudes:
To me, using (each of the following travel modes) in the future
would be:
(1¼ very unpleasant; 5¼ very pleasant)

� Subjective Norms:
My relevant ones would approve that I use (each of the
following alternatives) as transport mode (1¼ totally disagree;
5¼ entirely agree)

� PBC:
To me, using (each of the following modes) for my daily
commute would be:
(1¼ extremely difficult to 5¼ extremely easy)

NAMConstructs

� Awareness of Consequences:
How much do you believe air pollution and energy
consumption represent a menace for the biosphere and
for humans?
(1¼ not at all; 5¼ very serious)

� Ascription of Responsibility:

How much do you believe private car use contributes to
such problem?
(1¼ not at all; 5¼ very much)

� Personal Norms:
Do you perceive as a moral obligation the reduction of car use?
(1¼ not at all; 5¼ very much)

4.3. Statistical methodology

We performed correlational and regression analyses to
investigate the determinants of modal choice and, specific-
ally, the antecedents of behavioral intentions and actual
behaviors pertaining the use of sustainable means of trans-
portation, alternative to private car use. We focus on i) TPB
(expression of expectancy-value models) and ii) NAM
(expression of altruistic models), both alone and with the
integration of habits.

To analyze the data we then used logistic regression,
which is useful when dealing with dichotomous dependent
variables (Hair et al., 2010): indeed, the underlying principle
is to link the occurrence or nonoccurrence of an event to
explanatory variables. In our study, the event is represented
by the choice of a sustainable travel mode for future trips
(hereinafter, “sustainable transport”). We focus both on
behaviors and intentions (as treating them as synonyms
would overlook possible intention-behavior gaps), and for
each of the two the dependent variable (y) can assume the

value of 0 (if the commuter does not use sustainable trans-
port) or 1, (if the commuter uses sustainable transport). The
explanatory variables are represented by the TPB constructs
(attitudes, subjective norms and PBC), NAM constructs(per-
sonal norms, awareness of consequences and ascription of
responsibility), and habits. We checked the conditions for
the reliability of logistic regression, and the correlation ana-
lysis confirms that multicollinearity is not present. Figure 1
illustrates the logistic regression scheme for the two behav-
ioral models. With the LOGIT model approach, it is not
necessary to transform data and use normal methods. For
binary data, the most common model to calculate the prob-
ability of a given result is the logistic regression model
(Agresti & Finlay, 2009). Furthermore, a logistic regression
has the advantage of being less affected than a discriminant
analysis when the normality of the variables is not satisfied
(Hair et. al., 2010).

We performed tests on the Self-Reported Habit Index
scale, as habits represent a key-construct of our analysis.
The Kaiser-Meyer-Olkin Measurement of Sampling
Adequacy (MSA) test, which is a measure of how the data is
suited for factor analysis, presented overall MSA value 0.94,
which is positive as MSA is expected to be greater than 0.5
(Hair et al., 2005) or 0.6 (Field, 2009). Further, we per-
formed the Bartlett Sphericity Test, and we found a p-value
of less than 0.001, with chi-square 7805,854 in 276 degrees
of freedom. The Cronbach’s alpha for the Self-Reported
Habit Index on Sustainable Transport was C¼ 0.917, with
excellent internal consistency.

5. Results and policy implications

As a preliminary step, we investigated some key-aspects of
daily commutes of respondents in the sample. It emerges
(Figures 2a and b) that on average respondents travel 28
kilometers a day spending 73minutes to commute (round-
trip), with 50% stating their commute is at least 1 hour long:

Then we investigated the correlations between the con-
structs (see Table 1), using an ordinal measure of associ-
ation, Spearman’s rho (q): according to Barbettai (2006)
correlations below 0.33 are low, between 0.33 and 0.66 are
moderate and above 0.66 are strong.

Tables 2a and 2b summarize the results of the regression
analysis, with respect to intentions and behaviors, respect-
ively (see the Appendix for full details):

We tested the two main models on sustainable modal
choice (TPB and NAM Model), and results suggest that the
former has a higher explicative power. More in detail, the
model has a R2 of .157 and .062 (with reference to inten-
tions and behaviors, respectively), while NAM has a R2 of
.007 and .008, respectively. R2 measures the percentage of
the variance explained by the model. As such, results show
that altruistic stances and moral considerations (as envisaged
by NAM) are largely irrelevant as antecedents of sustainable
transport behavior as they explain less that 1% of the latter.
On the other hand, TPB constructs explain over 15% of the
variability in behavioral intentions to adopt sustainable
transport mode (a medium effect size, according to Cohen,
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[1992], while the numbers are lower in the case of actual
behaviors probably because of the role exerted by habits, as
to be later discussed).

If we look more in detail at the different TPB constructs,
results suggest that for Florian�opolis commuters the choice
between private car and sustainable transport modes shows
higher correlations with PBC and lower correlations with
attitudes and subjective norms, compared to most evidence
available in literature (see Lanzini & Khan, 2017). The cor-
relation between PBC and intentions to adopt a sustainable
transport mode is .446 (p<.01), outperforming both attitudes
(.262, p<.01) and subjective norms (.161, p<.01). A possible
speculation is that commuters might be willing to adopt sus-
tainable mobility patterns, yet they are hindered by a perceived
inadequacy of available options, so they recover to car use in
the absence of valid alternatives (results show how indeed only
19% of the sample used public transportation over the last
year). At the same time, the marginal role played by subjective
norms suggests that campaigns angled toward the social aspect
of sustainable mobility would be scarcely effective, since com-
muters do not consider social pressure as a relevant driver of
their choices, thus not being affected by the behaviors of
friends, colleagues and family members. While TPB proved to
be an effective framework to analyze the behavioral antecedents
of sustainable behaviors across countries and behaviors, the
salience of the specific constructs might vary according to the
socio-cultural context being investigated (Elhoushy & Lanzini,
2021; Mancha & Yoder, 2015; Morren & Grinstein, 2016): for
instance, subjective norms play a relevant role in Confucian
culture that are rooted in Far East countries, compared to
western contexts (Chan & Lau, 2002). It is somewhat surpris-
ing, however, since Latin America citizens typically value rela-
tions with others and expectations of relevant ones more than
citizens in individualistic communities (Corral-Verdugo &
Pinheiro, 2009), and as a consequence higher relevance of sub-
jective norms could have been expected.

As regards NAM constructs, the results are somehow sur-
prising. Unlike TPB, indeed, the model has its own roots in
sustainability-related research, as it pertains to an altruistic

vision of the world where people act with the goal of pre-
serving the environment and society at large, other than
focusing on self-interest. Environmental concern and aware-
ness are relevant dimensions of such vision, and individuals
in the Florian�opolis sample show high maturity with refer-
ence to these aspects. On the other hand, the correlation
between NAM constructs and behavioral intentions and
actual behaviors pertaining to sustainable transport modes is
extremely low: for instance, the correlation between personal
norms and green behavior is .022, and not significant. This
has impacts also on the effectiveness that awareness cam-
paigns could have, since Florian�opolis commuters appear to
be educated on the topic, and willing to give a contribution
if only they were put in the conditions to do so. Compared
to western-based literature (Lanzini & Khan, 2017;
Hoffmann et al., 2017), the relevance of NAM constructs is
lower and this could be ascribed to the lack of alternatives
that are offered to the citizens of Florian�opolis.

The most striking result emerging from the analysis is
represented by the role exerted by habits in shaping behav-
ioral patterns. Indeed, including habits as a further ante-
cedent highly increases the predictive capability of existing
models. For instance, if we focus on actual behaviors (Table
2b) adding habits to TPB leads to an increase of R2 from
.062 to .296, while in the case of NAM the increase is from
.008 to .285.

The prevalence of TPB constructs over NAM constructs
in predicting the adoption of sustainable means of transpor-
tation, as well as the crucial role exerted by habits once inte-
grated in the model, is also confirmed by odds ratio
analysis. If we focus, for instance, on behavioral intentions
(Table 2a), we see that the probability of choosing sustain-
able means of transportation in case all TPB constructs have
high scores is 57.28%, while the same probability is lower
(43.24%) if all NAM constructs have high scores. In both
cases, adding habits to the model sensibly increases such
probability, to 99.54% and to 90.28%, respectively. This
means that individuals scoring high on both TPB constructs
and habits toward sustainable transport modes will almost

Figure 1. Logistic regression scheme. Source: own elaboration
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certainly develop the intention to act consistently, while
individuals scoring high on both NAM constructs and habits
will likely do so, yet with less certainties.

Based on the analysis of the results, some policy implica-
tions and suggestions are set forth to support decision mak-
ers in the difficult choices that loom at the horizon. First,
we perceived that “people cannot see options”. Due to
deeply rooted car habits, commuters do not perceive the
availability of convenient alternatives, since the rational pro-
cess of info seeking and processing gets deactivated; there is
a sort of communicational barrier preventing individuals
from reacting to communication campaigns, so that mes-
sages do not effectively reach the target. Yet, it is essential to
envision a path of commuters’ education, on the range of avail-
able alternatives, and the (often overlooked) benefits they would
bear. Further information and guidance on how to exploit the
existing PT network should be for example provided.

Secondly, it is necessary to observe that “new models
need to be considered”. The increased awareness about sus-
tainable mobility options represents a necessary yet not suf-
ficient condition for a promotion of a thorough shift in the
paradigm in Santa Catarina’s capital. New models such as
those envisioned by PLAMUS represent examples of innova-
tive alternatives that should be implemented and leave the
early stages of the design phase that to date still hinder a
broad uptake from the community. Maritime transportation,

for one, could strengthen the offer of alternatives to private
mobility, and the insular nature of the city of Florian�opolis
well explains the benefits of an integration into the existing
network of a system of ferryboats for the transportation of
both passengers/pedestrians and vehicles. A hindrance could
hide in the aversion of commuters perceiving ferryboats as a
modal choice for tourists on holiday rather than for employ-
ees on a tight schedule. Furthermore, an improved integra-
tion between heterogeneous modal alternatives should score
high on the priority list, with a holistic vision of the system
trespassing the narrow boundaries of the single pieces of the
picture, as to exploit beneficial synergic effects of inter-
modality. An example is represented by buses and bikes:
while Florian�opolis cyclists could count on a developed net-
work of bike lanes, some neighborhoods are poorly con-
nected and it is difficult to park bicycles at bus terminals to
shift transport mode and exploit above-mentioned inter-
modal opportunities.

The third implication in public mobility policies refers to
policy makers: “hard choices on the horizon”. A shift to
more sustainable mobility paradigms calls for a long-term
vision which is often at bitter odds with short-term political
payback. Unpopular decisions might represent the most
effective option, like for instance the partial closure to
vehicular traffic of central areas, with only residents being
allowed to circulate. Although wide pedestrian areas

Figure 2 a. Daily commute (km). Source: own elaboration. b. Daily Commute (time). Source: own elaboration
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represent a common occurrence in many Countries, this
would represent a disruptive policy in Brazil, likely to
encounter strong resistance from a large share of the com-
munity and dissatisfaction among commuters, given the
need to reconsider and change their behavioral patterns.
Yet, this might open what Verplanken et al. (2008) call
“windows of opportunity” for behavioral changes, with citi-
zens spurred to consider alternative routes and modes that
might in turn prove to be more convenient, increasing over-
all trip satisfaction. While an initial period of adjustment
would be a necessary toll to pay, the authors believe that
commuters and the broader community would in the longer
run appreciate the new scenario, which entails benefits
deriving from decreased pollution and road congestion.

It is also necessary to consider that the Covid-19 pan-
demic is changing the rules of the game: during the pan-
demic, the use of PT dropped to minimum levels, being
only used by health workers for a few months, and at the
peak of the emergency there was a 58% decline in human
mobility at PT terminals in Brazil (Betarelli Junior et al.,
2021), while similar figures affected also other transport
modes encompassing the sharing of spaces and/or vehicles,
including taxis. Barbieri et al. (2021) in a study on the effects
in different Countries including Brazil, confirm a change not
only in modal shift but also in people’s cognitive behavior, as
cars and motorcycles are now considered as safer at the det-
riment of public transportation, where social distancing can-
not be always guaranteed. There is indeed a growing body of
empirical evidence which, consistently with Protection
Motivation Theory (Rogers & Prentice-Dunn, 1997), suggests
that the pandemic is triggering relevant attitude and behav-
ioral changes (Aaditya & Rahul, 2021; Scorrano & Danielis,
2021; Thomas et al., 2021). Unfortunately, while the need to
avoid crowded places and to guarantee social distancing is
spurring a segment of commuters to shift (even once restric-
tions are lifted) to active transport such as walking or cycling
to work, most commuters are likely to shift to private mobil-
ity and namely to cars and motorcycles, exacerbating prob-
lems such as road congestion and polluting emissions
(Harrington & Hadjiconstantinou, 2020). A key aspect that
needs to be investigated in months and years to come refers
to the persistence of such changes, once the pandemic is
under control: that is, whether new attitudes and habits will
evaporate so that old habits are retrieved or whether they
show strong persistence, becoming structural changes (de
Haas et al., 2020; van Wee & Witlox, 2021). The challenge
for policy makers is hence to turn a problem into an

opportunity: consistently with the windows of opportunity
concept, Barbieri et al. (2021) use the term “catalyst for
change” as to stress the necessity for transit operators to
strive to re-gain the trust of citizens, making public transpor-
tation mobility less risky.

Finally, considering the findings of this research and the
local history of urban mobility management, a “new
approach to mobility” is needed. There is a widespread mis-
conception (even among policy makers) about mobility,
which is sometimes simplistically viewed as a synonym of
traffic rather than a multi-faceted construct, encompassing a
complex network of environmental, social and economic
issues. Consequently, it is a myopic assumption to believe
that focusing on infrastructures and traffic management
alone could represent an effective approach. Furthermore,
the traditional top-down approach where all decisions are
taken upstream with no involvement of citizens and com-
muters should leave the ground to a new concept of shared
planning, where the community is actively involved from
the early stages of discussion till the practical steps of imple-
mentation. Active involvement entails structured procedures
to hear their voice (surveys, public meetings, etc.) and to
gain better understandings about concerns, needs and
motives underpinning modal choices.

Table 1. Correlation analysis – alternative mode choice [Spearman’s q].

Beh Int Att SN PBC PN AC AR H

Beh 1
Int .481�� 1
Att .090 .240�� 1
SN .066 .106� .343�� 1
PBC .216�� .307�� .335�� .319�� 1
PN .022 -.001 .112� .074 -.001 1
AC .013 -.065 .047 .051 -.043 .293�� 1
AR -.007 -.042 -.016 -.003 -.032 .309�� .431�� 1
H .462�� .436�� .124�� .031 .214�� .119� .069 .049 1

Table 2a. Regression analysis (intentions).

Dimension Variables Sig. Exp(B)
P(Y¼ 1)

when all X¼ 0
P(Y¼ 1)

when all X¼ 1

TPB ATT 0,001 2,245 17,08% 57,28%
SN 0,499 0,821
PBC 0,000 3,530

TPBþHabits ATT 0,001 2,568 77,14% 99,54%
SN 0,553 1,219
PBC 0,000 3,375
Habits 0,000 6,013

NAM AC 0,698 1,612 18,32% 43,24%
AR 0,186 2,488
PN 0,621 0,847

NAMþHabits AC 0,785 0,713 46,05% 90,28%
AR 0,212 2,540
PN 0,672 0,854

Habits 0,000 7,036

ATT¼ attitudes; SN¼ subjective norms; PBC¼ perceived behavioral control;
AC¼ awareness of consequences; AR¼ ascription of responsibility;
PN¼ personal norms.

Table 2b. Regression analysis (behaviors).

Dimension Variables Sig. Exp(B)
P(Y¼ 1)

when all X¼ 0
P(Y¼ 1)

when all X¼ 1

TPB ATT 0,669 1,103 40,18% 63,50%
SN 0,853 0,952
PBC 0,000 2,468

TPBþHabits ATT 0,924 0,976 65,94% 97,27%
SN 0,535 1,206
PBC 0,008 1,936
Habits 0,000 8,085

NAM AC 0,657 0,579 83,24% 54,25%
AR 0,161 0,381
PN 0,831 1,075

NAMþHabits AC 0,271 0,256 54,04% 45,85%
AR 0,071 0,262
PN 0,672 1,176

Habits 0,000 9,139

ATT¼ attitudes; SN¼ subjective norms; PBC¼ perceived behavioral control;
AC¼ awareness of consequences; AR¼ ascription of responsibility;
PN¼ personal norms.
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6. Conclusions

The steady rise in urbanization, coupled with rapidly
increasing numbers of the circulating fleet in Brazilian
metropolitan areas, made the issue of sustainable mobility a
key-aspect that policy makers are bound to deal with in
years to come. Acknowledging the complexity of the process
needed to trigger a shift to a new mobility paradigm, we
argue that a pre-requisite for the implementation of holistic
and effective policies is represented by a deeper understand-
ing of the motives underpinning travel mode choices
of citizens.

We performed a cross-sectional survey on commuters
and analyzed the drivers of cars/motorcycles vs sustainable
transport modes via a LOGIT model. Although LOGIT
models have a long track of empirical investigations in the
domain of modal choice (Shamshiripour et al., 2019;
Shanmugam & Ramasamy, 2021), the current paper provides
a contribution to the literature insofar it focuses on the
Brazilian context, which has been mostly overlooked by
international social-psychology literature analyzing western
or Far East Countries. Latin America societies share collect-
ivistic traditions and holistic views of the world, probably
stemming from diffused social and environmental problems
such as poverty, inequity and environmental devastation.
These common traits, notwithstanding some obvious differ-
ences between national contexts, make Latin America a
homogeneous macro-region where shared socio-cultural
contexts shape attitudes and behaviors of citizens, distin-
guishing them from individualistic western societies (Corral-
Verdugo & Pinheiro, 2009). Furthermore, most contribu-
tions focusing on modal choice in Brazil do indeed delve on
traditional variables such as socio-demographics, customer
satisfaction, travel time, travel costs or comfort, while we
focus on the psychological correlates of travel mode choice
as derived from three theoretical families focusing on inten-
tions (TPB), personal values (NAM) and habits.

The results of our Florian�opolis based study suggest that
there is a mature and aware market, with commuters show-
ing an interest for sustainable travel options, alternative to
private vehicles. Yet, reaping the fruits of such awareness is
seemingly hindered by multiple factors. The first one is con-
nected to the key role exerted by PBC, and is represented by
the perceived inadequacy of PT system to face the challenges
of modern mobility, with schedules not fully reliable and the
integration between different bus lines not optimal (this
negatively affecting travel time and the overall trip experi-
ence). A second factor reflects the diffusion among
Florian�opolis commuters of deeply rooted travel habits that
are difficult to disrupt. Such habits deactivate the search for
information about alternatives (and even the willingness to
consider new options that might come along), representing
a harsh obstacle for policy makers, being commuters a diffi-
cult target for communication campaigns focusing on the
benefits of alternative transport modes or on the improve-
ments of PT system.

The results of the study showed that, while on the one
hand there is a generic predisposition toward clean and
environment-friendly transport modes, from a practical

standpoint there still is an obstacle separating the commu-
nity from the vision of more sustainable and integrated
options, which could bear the potential of reducing the
dependence from traditional motor vehicles ensuring an
improvement of road congestion and the achievement at
once of heterogeneous goals from an environmental (less
pollution), social (improved accessibility) and economic
(increased productivity) standpoint. With the active involve-
ment of citizens and commuters, urban mobility could be
re-organized adopting a multi-modal perspective where
maritime transport and multimodal nodes connecting PT
with the safe use of bicycles interact with (and integrate)
existing infrastructures. In this strategic effort aimed at a
thorough shift of paradigm in urban mobility, citizens are to
be a key-actor rather than simple targets of a traditional
top-down approach.

Albeit much work has to be done, improvements are on
the way, such as for instance the possibility to use apps that
trace the position or the occupancy level of buses, thus pro-
viding a fairly accurate estimate of the waiting time at each
bus station and a perspective for the comfort level of the
trip. Moreover, there are plans to introduce innovative solu-
tions such as the BRT (a rapid transit system for buses),
though they are still in the design phase and it is not clear
when the new system will come into force, and what could
its effective impact be. PLAMUS (Plano de Mobilidade
Urbana Sustent�avel, a local plan drawn up in 2014 by urban
planning authorities and local organizations for the imple-
mentation of sustainable mobility systems in the metropol-
itan region, to date only partially implemented) represents
an overarching attempt at analyzing urban mobility in the
Great Florian�opolis area, as to reshape the system focusing
on the improvement of PT network and infrastructures as
well as on a new institutional framework. Some proposals,
like BRT or Maritime Transport, and an improvement on
the local integration system with neighboring cities’ trans-
port systems, are currently in the early stages of planning,
yet rely on heavy infrastructural public (or private) invest-
ments. Recently, some conclusions of this study were pre-
sented to the local Mobility Observatory, that is
implementing specific parts of PLAMUS to local authorities,
to help them planning new solutions.

However, such efforts might not stand up to the chal-
lenge as more radical changes are needed, especially in a
scenario where future years are likely to be characterized by
an increase of population on the one hand and circulating
fleet of private vehicles on the other, with the consequent
stress on key traffic nodes such as the bridge to mainland.
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Appendix

Regression analysis (intentions)

Regression analysis (behaviors)

TPB B S.E. Wald df Sig. Exp(B)
Nagelkerke
R Square

P(Y¼ 1) when
all X¼ 0

P(Y¼ 1) when
all X¼ 1

ATT ,809 ,246 10,840 1,000 ,001 2,245
SN -,197 ,291 ,458 1,000 ,499 0,821
PBC 1,261 ,246 26,379 1,000 ,000 3,530

,157 17,08% 57,28%
TPBþHabits

ATT ,943 ,279 11,.445 1,000 0,01 2,568
SN ,198 ,333 ,353 1,000 ,553 1,219
PBC 1,216 ,278 19,180 1,000 ,000 3,375
Habits 1,794 ,233 59,355 1,000 ,000 6,013

,355 77,14% 99,54%
NAM

AC ,478 1,233 ,150 1,000 ,698 1,612
AR ,911 ,690 1,745 1,000 ,186 2,488
PN -,166 ,336 ,244 1,000 ,621 0,847

,007 18,32% 43,24%
NAMþHabits

AC -,338 1,238 ,075 1,000 ,785 0,713
AR ,932 ,748 1,555 1,000 ,212 2,540
PN -,158 ,375 ,179 1,000 ,672 0,854

Habits 1,951 ,228 73,384 1,000 ,000 7,036
,251 46,05% 90,28%

B S.E. Wald df Sig. Exp(B)
Nagelkerke
R Square

P(Y¼ 1) when
all X¼ 0

P(Y¼ 1) when
all X¼ 1

TPB beh
ATT ,098 ,228 ,183 1,000 ,669 1,103
SN -,049 ,265 ,034 1,000 ,853 0,952
PBC ,903 ,223 16,452 1,000 ,000 2,468

,062 40,18% 63,50%
TPBþHabits

ATT -,024 ,253 ,009 1,000 ,924 0,976
SN ,188 ,302 ,385 1,000 ,535 1,206
PBC ,660 ,248 7,089 1,000 ,008 1,936
Habits 2,090 ,247 71,776 1,000 ,000 8,085

,296 65,94% 97,27%
NAM

AC 5,547 1,232 ,197 1,000 ,657 0,579
AR -,965 ,689 1,961 1,000 ,161 0,381
PN ,072 ,336 ,046 1,000 ,831 1,075

,008 83,34% 54,25%
NAMþHabits

ATT �1,362 1,237 1,212 1,000 ,271 0,256
SN �1,341 ,743 3,258 1,000 ,071 0,262
PBC ,162 ,383 ,179 1,000 ,672 1,176
Habits 2,213 ,251 77,500 1,000 ,000 9,139

,285 54,04% 45,85%
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