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Abstract: This paper reveals the travel characteristics; direct and indirect costs and travel times; users’ perceptions with respect to
reliability, comfort and safety; and impact of travel on the quality of academic performance for students in the Centro Académico do
Agreste of UFPE (CAA), located in Caruaru - PE (140 km from the capital) which has 3,000 students from 70 municipalities. Almost
50% of these students live in cities located within 100 km of Caruaru and commute for three hours on average (round-trip). These trips
are mostly performed on non-regular intercity transportation, chartered by users or municipalities. This kind of transport, apparently
inadequate in operational terms, makes access to higher education possible for a significant proportion of students, keeping them

residents of their hometowns.
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1. Introduction

Brazilian public university education has a past
characterized by centralization of higher education — it
is generally located in large urban centres, with a limited
amount of courses offered. Access to higher education
institutions represented a major obstacle to be
overcome by students living in areas remote from these
centres due to, among other things, travel expenses and
living and other costs during the period in college.

Over the past ten years, however, the internalization
of public higher education’s educational structures has
been followed by an increase in new places, showing
that higher education has become a priority of the
national education policy. It has without doubt changed
the dynamics of access to university for young people
in the interior of Brazil. Since the Federal Government’s
establishment of a programme called REUNI, 126 new
university campuses have been created in the country.
In 2002, Brazil had 174 public university campuses;
this number had reached 274 by the end of 2010. Today,
federal universities operate in 237 municipalities. The
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number of places offered grew from 109,200 in 2003 to
222,400 in 2010 [1]. This new reality, however, is still
poorly studied in the literature on transportation
accessibility to rural campuses.

This decentralization of public higher education
made it possible for the Federal University of
Pernambuco (UFPE) — which until then had only one
campus, in the capital of Recife — to expand its operations
to the hinterland of the State of Pernambuco by opening
two new campuses: the Centro Acadénico do Agreste
(CAA) in Caruaru, 140 km from Recife, and the Centro
Acadénico de Vit&ia (CAV) in Vitoria de Santo Ant&,
60 km from Recife.

The regional character of these new campuses
reveals, as a key issue, the importance of studying the
accessibility conditions of students, understanding their
needs and perspectives, their socioeconomic background
and the spatial distribution of their origins.

The UFPE Campus in Caruaru serves students from
about 70 municipalities of Pernambuco. About 50% of
these students live in cities within 20 to 100 km of the
campus and make daily round trips of two to three
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hours’ duration. The public transport network available
for regular intercity trips does not attend to student
needs in terms of quantity of supply and adequacy of
schedules. The use of alternative modes of transport is
the solution for those students who do not have access
to private car so as to attend their travel needs.

The Caruaru campus is located close to an
intersection of two major federal highways (BR-232
and BR-104) and is additionally served by a network of
state complementary roads, allowing easy access from
many different localities. This road network operates in
general at a reasonable level of service and presents
good spatial distribution. In this region, the use of vans
and adapted vehicles which operate as non-regular
means of public transport is very popular, mainly for
intercity trips. Due to the convenience of time
scheduling, its affordability for users and its economic
viability for situations of small and dispersed demand,
the use of this means of transportation, mainly
chartered, has become the main solution to students’
mobility needs.

Currently, trips to CAA mostly use non-regular

intercity transportation chartered by users or municipalities.

This type of transport, which is apparently operationally
inadequate, makes access to higher education possible
for a significant proportion of students within the
region, keeping them residents of their hometowns as
well as reducing their families’ expenses.

In taking a deeper look at these issues, the aim is to
improve the transport conditions for students who live
outside Caruaru in their operational and institutional
aspects. This paper also aims to outline public transport
policies so as to support the internalization of higher
education in Brazil — such as, for example, the
provision of subsidies for transport and the
implementation of appropriate regulation of this means
of transport.

Further, it reveals the reasons for and consequences
of the choice to use chartered transport as a means of
access to the CAA campus, UFPE at Caruaru on the
part of about 47.5% of the 3,000 students who attend

classes in the day and evening periods.

Interviews were carried out with a sample of students
and questions about the impact on school performance
as a result of transport conditions, with respect to
reliability, comfort and travel safety, were undertaken.
The answers to these questions will enable UFPE
managers to propose to transportation authorities
measures to increase efficiency in the operation and
regulation of public transportation. Additionally, the
research results may highlight ways to improve the
financial assistance that the university provides to
students from low-income families.

This paper is structured in five sections. Following
this introduction, there is a brief description of the
region where the Centro Acadénico do Agreste (CAA)
is located, and where the empirical work was
undertaken. Then a brief characterization of the CAA
as a trip generator site is presented. The third section
describes the methodology used in the research. The
results are shown in sequence. The final section
outlines the main conclusions.

2. Regional Socioeconomic Characteristics

This region is characterized by contrasts, due to the
wide socioeconomic diversity of its population.
According to the classification proposed by the
Secretaria de Assuntos Estratégicos, 53% of the
population of the Agreste region is considered middle
class — almost the same as the national average.
However, the average ratings for the poor and very
poor vary, at approximately 44.8% of the population
of Agreste, compared to 34% across all of Brazil.
The household income distribution pattern according
to the 2010 Census is shown in Table 1. Figure 1
shows the location of the CAA in the State of
Pernambuco.

Regarding education, in 2008 the region housed 15
institutions of higher education, including universities,
colleges and technical institutes, under the responsibility
of the federal, state or municipal governments or
the management of private or social organizations.
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Fig.1 CAA campus location related to Pernambuco and Brazil.

Table 1 Household Income Distribution in minimum wages (*)—

Metropolitan Region

Agreste Region of Pernambuco.

lessthan1  1-2 2-3 3.5  5-10 m°r:0tha"
Minimum Minimum Minimum Minimum Minimum L Total
Minimum
wage wage wage wage wage
wage
Households 290,197 192,048 75,418 52,367 27,490 10,200 647,720
Income Distribution 44,80% 29,64% 11,64% 8,08% 4,24% 1,57% 100,00%

Source: IBGE Census — 2010 (*) In Brazil the minimum wage is fixed annually by the Federal Government, in 2010 it was about

US$ 330 [2, 3].

Table 2 Number of formal employees by minimum wages (2009).

<1 1-3 3-5 5-7 7-10 >10
Region Total  Minimum Minimum Minimum Minimum Minimum Minimum
wage wage wage wage wage wage
Agreste 188,936 32,832 133,587 10,684 3,273 1,769 1,910
Source: CONDEPE FIDEM, 2011a
Table 3 GDP per capita (in R$) of Agreste Region (2001-2008).
Region 2001 2002 2003 2004 2005 2006 2007 2008
Agreste 6,159 6,863 7,564 8,400 9,507 10,851 12,354 13,575

Source: CONDEPE FIDEM, 2011b

Nevertheless, the region presents a situation of low
levels of formal education. Based on 2010 data, almost
70% of the population over 10 years of age has not
completed primary school-level education or are
illiterate, and only 3% have completed higher
education [4].

From the employment point of view, it is observed
that only about 10% of the region’s population is
formally employed, but the wages are low (88% of

workers earn less than three times the Brazilian
minimum wage) (see Table 2). Moreover, it is a region
that is experiencing high growth rates. The Gross
Domestic Product (GDP) in this region grew during the
past seven years at rates higher than the state average
and Brazil as a whole, as shown in Table 3.

Economic growth in this particular region has tended
to increase the population’s demand for access to
higher education so as to attend to the demand for
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qualified workers capable of dealing with advancement
in new technologies and management processes. This
fact highlights even more strongly the strategic
importance of public higher education institutions in
the region in supporting the sustainability of this
ongoing development process.

3. CAA Campus as a Trip Generator

CAA is situated on the northern edge of the urban
area of Caruaru, 8 km from the city centre and 140 km
from Recife, the state capital of Pernambuco-Brasil.
The campus is served by only one regular bus line, with
a maximum of four hourly operations connecting it to
the city centre. The UFPE Campus in Caruaru currently
offers 10 undergraduate courses and three graduate
programmes, attended by about 3,000 students. In
addition, 180 teachers and 60 administrative

technicians compound the campus staff.

The CAA has characteristics of a trip generator site,
defined as a location where activities are developed in
size and scale, capable of exerting great attractiveness
to the population and producing a significant number
of trips. Trips generated by educational institutions
such as CAA occur on a regular and programmed basis.
The most significant trips for these institutions are
those undertaken by its regular users: students,
teachers and administrative staff. Normally the peak
hours coincide with the peak times of moving from
home to the workplace via the access roads and
transportation systems (PORTUGAL and DIAZ,
2012). In Figure 3, three peak periods of different
intensity can be observed at the CAA site, which
correspond exactly with the beginning and ending of
class shifts.

Fig. 2 Location of Caruaru in Pernambuco and the site of CAA within Caruaru.
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Fig. 3 Flow rates and peak times in access to CAA.
Source: Field research [5].
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Fig. 4 Isochrones related to the CAA campus.
Source: [5].

The boundaries of a trip generator site’s influence
area are determined by variables such as size of facilities
and places offered, access roads and transportation
networks, geographic city density, physical barriers,
travel times and distance travelled and costs involved
in reaching destinations. Usually, a contour line
highlighting isodistances and/or the isochronous is
adopted [6-10], as defined below:

Isochrones: lines that connect points with equal
travel time to the project site. These lines are drawn
based on travel times of the major routes providing
access to the site, considering the time taken in the
normal flow of vehicles and observing the speed limit
of the road;

Isodistances: circular lines, representing a given
distance (in kilometres) to the location of the trip
generator site.

Figure 4 shows the city and access network around
Caruaru and CAA, highlighting the isochrones with
time journeys varying from 30 minutes to two hours

and 30 minutes, then encompassing almost all of the
trips attracted. The data shown were obtained in an
origin and destination survey held in 2011 [5] with a
sample of campus users (students, teachers, technicians
and service providers).

The travel time distribution (one way) in all modes
of transport to CAA shows that more than half of the
trips are carried out in less than one hour, and that 80%
of those trips take less than 90 minutes. The longer trips
with more than two hours of travel time represent only
8% of total trips (see Figure 5). Regarding the
distribution of distances, observed in Figure 6, almost
57% of the students’ travel distances were less than 20
km (originating in the Caruaru area), about 80% of trips
were of distances below 60 km and only about 10% of
trips exceeded 100 km.

It is also observed in Figure 4 that trips are more
strongly concentrated in cities crossed by highways
with better mobility levels, such as BR-232 (Recife,
Gravatd Bezerros, Belo Jardim and S& Caetano), BR-
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Fig. 5 Travel time distribution to CAA in all modes.
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Fig. 6 Travel distance distributions (all modes).
Source: [5].

104 (Toritama, Taquaritinga do Norte, Santa Cruz do
Capibaribe and Agrestina) and BR-423 (Cachoeirinha,
Lajedo and Garanhuns).

One of the reasons that explain the CAA travel
attraction over greater distances, as in the case of CAA,
is the high average speed of journeys and the flexibility
of travelling from point to point in accordance with a
schedule suitable to the user’s demand. Figure 7 shows
that despite variations when considering all modes of
transportation, the average speed increases at a rate of
3.5 km/h with every 10 km of increase in travel distance

to the CAA. For example, the average travel speed for
a distance of 20 km (within the city of Caruaru and
surroundings) is 24 km/h, while for a distance of 140
km (from the Metropolitan Area of Recife) the average
speed is about 67 km/h. Shorter distances with a high
percentage of urban traffic induce low operational
speeds, while larger distances on unobstructed
highways and without intermediate stops produce trips
of acceptable travel times, enabling, under this
particular approach, students to continue living in their
place of origin.
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Fig. 7 Variation in travel speed related to travel distances (all modes).

Source: Author’s estimates.

The distribution of the CAA trips’ origins
demonstrates the regional character of this campus.
From the study held in 2011 by Andrade, Meira and
Maia, it can be seen that the CAA campus is accessed
daily by 55% of students living in Caruaru, with a
transport distance of less than 20 km, and by 45% of
students from the other 41 municipalities, with
transportation distances ranging from 20 to 40 km (10%
of the total), 41 to 60 km (15%) and 61 to 80 km (6.5%).
Furthermore, 10% of the students travel over 100 km
every day. The average travel distance calculated from
the sample was 35.5 km.

Initial consideration of the types of vehicles that
access the campus provides the observation that despite
the high prevalence (73.2%) of individual transport
vehicles (cars and motorcycles) compared to public
transport vehicles (regular urban buses, chartered buses
and vans), they correspond to only 23% of users. Public
transport, in turn, represents 22.8% of the total but
carries 76.7% of CAA users. This means that the
majority of users access the CAA campus travelling
predominantly in collective chartered vehicles.

Another important aspect is that the number of trips
to the CAA by chartered bus or chartered vans
represents 82% of total access by public transport
vehicles, compared to about 18% by regular urban bus

services, as can be seen in Table 4. When analysing the
number of passengers travelling by the various
collective modes, the figure rises to 44.3% using urban
and/or regular interurban transport and 55.7% chartered
vehicles.

As shown in Table 5, the distribution of modal
choices in relation to distance travelled in home—school
trips reveals that use of private transport and transport
by regular bus service is concentrated basically on
shorter trips. It also shows that 70% of the students who
use chartered buses live in cities with greater transport
demands, with distance varying from 40 to 80 km. The
use of vans is well distributed across all travel distances
because it depends more on the size of the demand;
therefore one can argues that small vehicles are best
suited to meet low transportation demands of smaller
communities.

Chartered transportation to CAA, and its division
between buses and vans (low capacity passenger
vehicles), can be further classified by the number of
seats offered. This subdivision characterizes the
diversity of sizes in the region’s transportation market,
emphasizing situations of greater or lesser spatial
concentration of demands. Table 6 shows the
percentage use distribution of these vehicles by type
and the quantity of available seats per vehicle.
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Table 4 Mode distribution of the attracted travels to CAA (vehicles/users).

Pr|C \;arte Taxi Motorcycle Mottc;r;iycle U;t;i n Cha Br:zred Ch?/ ;t:sred Other Total
Vehicle 543 5 142 27 39 49 127 6 938
Percentage 57.9% 0.5% 15.1% 2.9% 4.2% 5.2% 13.5% 0.6% 100.0%
Users 487 3 119 3 893 350 772 3 2630
Percentage 18.5% 0.1% 4.5% 01% 34.0% 13.3% 29.4% 0.1% 100.0%
Table5 Modal distribution in relation to travel distances.
Distance (km) Private car Motorcycle Urban Bus Chalratuesred Cha\;:ired
<20 75.0% 91.6% 85.8% 13.8% 24.5%
21to 40 3.4% 2.8% 7.6% 9.5% 18.6%
41 to 60 5.4% 5.6% 4.7% 41.2% 22.8%
61 to 80 1.3% 0.4% 28.4% 9.7%
81to 100 2.7% 0.3% 5.8% 2.5%
>100 12.2% 1.1% 1.0% 21.9%
Average (km) 12.2 12.4 14.4 52.4 59.4

Table 6 Distribution of available passenger vehicles and its characteristics.

Passenger vehicle type

Percentage — vehicle used

Number of seats available

Standard bus 23.75%
Micro bus 10.25%
Van 57.25%
Jeep Toyota (modified) 8.75%

30-50
15-25
10-15
8-12

These figures show the importance of chartered
transport to the case study analysed due to the diversity
of locations where the users live, with consequent
demand dispersion on routes and schedules appropriate
to small groups of students. This peculiarity is the key
aspect related to the accessibility of the CAA campus
and makes this distinct from other studies reported on
the literature, which focus mainly on university
campuses located in greater urban agglomerations or
metropolitan areas.

4. Methodology

The quantitative and qualitative methodology is based
on a sample survey of users of non-scheduled charter
transport, and aims to discover their socioeconomic
profile, the reasons for their modal choice and the
characteristics of travel concerning transport costs and

type of vehicles used. Additionally, the research
identifies the user’s perceptions of the quality and
convenience of the transport service, and the impacts
that this type of transport may have on their regularity,
punctuality, assiduity and physical and emotional
motivation to participate in academic activities.

To answer these questions, a questionnaire was
developed to be applied exclusively to students who
were users of charter transportation. The sample size of
this qualitative study was based on quantitative
research into the accessibility of the CAA campus
conducted by Andrade, Meira and Maia in 2011. At that
time, three surveys were conducted. One counted
vehicles by type and another counted people accessing
the campus; both of these were undertaken over three
days from 7:00am to 22:30pm. The third included
interviews to discover the trip’s characteristics, such as
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origin, transportation modes used and times of leaving
home, arrival at and departure from CAA.

The 2011 survey has guaranteed results within a
confidence interval of between 93 and 94% and
statistical error between 6 and 7%. Interviews were
conducted with 806 campus users in general. Among
the respondents, 42.7% reported using modes of charter
transportation. Thus, within the same confidence
interval, new qualitative research with a sample of 345
students was programmed. However, during the survey,
a strike began at the CAA and the number of interviews
was reduced to 265. Despite this problem, the research
reached a confidence level of 90%, within a statistical
error margin of 10% (as demonstrated below), which is
considered acceptable for its intended purpose.

N.o?. (=%
n= 2
(N - 1).E2 + 02.(2)
Where:
n = sample size for a finite population, calculated
equal to 266
N = population size = 345 students using

transportation by charter

s = standard deviation = 39 km (distance travelled
variable obtained in the research)

zal2 =1,645 ( critical value to 90% of confidence level)

E= statistical error margin (10% of the mean of 35
km, also obtained in the research)

The structure of the survey questionnaire was
divided into topics and is presented below:

Student identification: gender, age, course and class
schedule;

Student household income, classified into 10 income
groups related to the Brazilian minimum wage;

Travel characteristics: origin, time of departure, time
of arrival on campus and type of vehicles utilized (standard
bus, micro bus, van or any other adapted vehicle);

Monthly transport costs, ways of payment and
responsibility for payment (direct user, university
student assistance or the municipality);

Reasons for modal choice, considering the relevance

of attributes related to travel costs, comfort, regularity,
direct trip, convenience of schedule, length of journey,
travel with colleagues and a lack of better options;

The possible consequence of using this kind of
transport in terms of time and convenience, in relation
to frequency of late arrival, reduced attendance,
physical and emotional stress or reduction in
motivation to pursue studies;

Users’ own declaration of transport by charter
relative to its impact level (high, medium, low or
nonexistent) upon their school performance.

In order to identify student users of chartered
transportation, interviews were conducted upon their
arrival at the campus. To better distribute the sample,
we chose at random two individuals arriving in small
vehicles (vans and Toyotas), three in medium vehicles
(minibuses) and up to five in larger vehicles (standard
buses). The number of interviews conducted was
proportionally divided based on the number of students
enrolled for an academic period (60% at night and 40%
during the day).

5. Results / Findings

The household income of users of chartered transport
to CAA differs strongly from the household income
distribution in the Agreste region. While 74.4% of the
region's population has a family income of up to two
times the Brazilian minimum wage, only 12.7% of
students lie in this income group. Furthermore, the
average household income for this group is more than
twice the average of the general population’s income.
This may be explained by the fact that there is a strong
correlation between the level of formal education and
the family income. The household income of CAA
students can then be considered as a high within the
region.

Another interesting finding is that the chartered
transport users are well distributed over all income
levels, allowing us to reach a preliminary conclusion
that the choice of this modes is based more on
convenience than on the financial capacity to support
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private modes of transport, mainly for those whose
families earn more than six or seven times the Brazilian
minimum wage (15.3%; see Table 6).

Among users of chartered transport, almost 70% pay
the transport operator from their own resources, 14%
have payment provided by their municipalities and
16% have their costs paid by the university through a
special assistance fund for students.

It can be observed that only one third of students
from families with incomes of up to three times the
Brazilian minimum wage who are users of chartered
transportation receive transport assistance. To meet the
long-distance transportation demand in this income
range, it is estimated that financial support is needed by

660 students, which is equivalent to one quarter of the
students enrolled at CAA. As in 2012, the UFPE was
granting transport aid of between R$ 50 and R$ 150 for
642 CAA students and about 200 students (approximately
14% of total chartered transport) benefit from
transportation provided by the municipalities, the
amount of support offered by the programme is
sufficient to meet the current demand.

Despite the sufficient financial support for the
students’ transportation needs, it has been verified that
some students in the relevant income range do not
receive it. It is possible that less needy people are
benefiting, to the detriment of others who should be
entitled to receive support.

Table 7 Comparison in household income — Users x general population.

Household Income Distribution

Charteder Transport Users

Population in General

<1 Minimum wage 4.98% 44.80%
1.1 to 2 Minimum wage 7.69% 29,64%
2.1 to 3 Minimum wage 33.94% 11.64%
3.1to4 Minimum wage 12.67% 3.08%
4.1to 5 Minimum wage 19.46%
5.1to 6 Minimum wage 5,88%
6.1 to 7 Minimum wage 7.24% 5.08%
>7 Minimum wage 8,14%
Avarage im Minimum wage 3.75 1.80

Source: Chartered transport users (the authors) and population [11].
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Fig. 8 Monthly transport costs by charter x daily travel distances.
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In analysing the costs of transport for the CAA
students, as observed in Figure 8, it can be seen that
even the highest monthly amount of transport aid
provided (R$ 150) is, on average, not sufficient to cover
distances of over 60 km, which, in turn, concentrate
about 35% of chartered transport demand. Smaller
values of between R$ 50 and R$ 100 only cover part of
the students’ mobility costs, independent of the
distance travelled.

In the survey, chartered transport users considered
the following aspects most relevant: modal choice,
operational travel attributes such as regularity, point-to-
point travel, scheduling convenience and safety. The
hierarchy of these and other attributes, especially those
regarding costs, depends on the user's condition to
assume their travel expenses. However, to CAA
students the importance attributed to travel costs
depends neither on the student’s family income nor on
transport distance, but probably, on the available
alternative.

To prove the practical unfeasibility of daily use of
private transport to CAA based on the economic profile
of the students that lives outside Caruaru, one can
compare the private average costs per kilometre to
chartered transport costs based on the same travel
distance. If a distance of 50 km is presumed, the cost
per kilometre of transport by charter is R$ 0.08 (from
the formula in Figure 8). The estimated cost per
kilometre of R$ 1.20 for private cars takes into
consideration the use of a standard vehicle with a
purchase price of R$ 35,000, depreciated to R$ 27,500
after three years of use, running 10,000 km/year,
considering an opportunity cost equivalent to an annual
yield of 8%, insurance, maintenance and licensing costs
of $3,500 a year, fuel price at R$ 2.50/1 and an average
consumption of 9.2 km/I. Based on these parameters for
a transport distance of 50 km, the monthly expense of
private transport is estimated at R$ 2,400, which
represents approximately four times the Brazilian
minimum wage or 15 times more than the cost of
transport by charter per passenger. Even if these costs

were shared by four students, the cost of private
transport would still be almost four times higher.
Observing the distribution of income among students
who use chartered transportation, it is seen that only
8.14% (with incomes exceeding seven times the
minimum wage) would be able to afford the cost of
travelling daily to CAA via private transport.

The differences in average speed, at 56 km/h for a
private car and 42 km/h for transportation by charter,
which were captured in the survey show, for example,
that the time saving on a 50 km trip, which stands at
around 17 minutes, obviously does not compensate for
the large differences in travel costs between the two
modes. This fact makes the option of a chartered
transportation even more advantageous, mainly due to
the relatively low average CAA student’s household
income.

For economic reasons, the level of importance given
to the issue of transport costs is less relevant for non-
paying users (transportation provided by the
municipality) than for those receiving student aid
(partial funding). This last group ascribed less
relevance to costs than those who pay the full trip costs
(compare the histogram bars of Figure 9).

The three groups of chartered transportation users
ordered the four attributes considering their importance
in terms of modal choice, as follows:

Transportation provided by the municipalities:
regularity, schedule convenience, lack of options and

safety;
Transportation subsidized by the student assistance
programme: Safety, no travel stops, schedule

convenience and regularity;

Transportation paid by the user: no travel stops,
regularity, schedule convenience and costs.

In analysing the attributes that influenced modal
choice, considering the distance of 70 km from CAA,
it can be seen that there is not a great discrepancy
between the groups (see Figure 10). Regularity, non-
stop travel and the lack of other options are considered
slightly more relevant for long trips, while aspects of
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cost, safety and travel time have greater dominance in
choices regarding journeys of smaller distances.

In general, the students surveyed reported that use of
chartered transport rarely produces delays and emotional
stress or reduces attendance and motivation to pursue
studies. Nevertheless, physical stress is the condition
most often reported by users as a result of the type of
transport chosen. For 30% of users, the trips produce
physical stress always or almost always; 23% of the
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respondents reported this occurring at least once a week.

Despite the importance ascribed to regularity in
modal choice, about 15% of users reported the frequent
occurrence of lateness in service and 18% said it
occurred sporadically. From these figures, one can see
that for almost 2/3 of students, the trips are always
completed within the scheduled time. This fact explains
the importance ascribed to the regularity of non-stop
travel to achieve the desired transport efficiency.

Very Important

Important

Fairly Important

Little Importance

Irrelevant

M Transport provided by municipalities

W Users subsidized by the University

M Paying users

Fig.9 Comparison of travel choice attributes by group of users.

Source: Author’s field research.

Very Important

Important

Fairly Important

Little Importance

Irrelevant

M Travel distance > 70 km

B Travel Distance < 70 km

Fig. 10 Choice attributes’ relevance in relation to distance travelled.

Source: Author’s field research.
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Always
> 1 aweek
>1 a month
Rarely
Never
Physical Stress Delays Emotional Stress Reduced Reduced
motivation assiduity
B Transport provided by municipalities M Private Charter

Fig. 11 Comparison of users’ average perceptions of chartered transport promoted by private and public institutions.

Always
> 1 a week
>1a month
Rarely
Never
Physical Stress Delays Emotional Stress Reduced Reduced
motivation assiduity
M Travel distances > 70 km M Travel distances < 70 km

Fig. 12 Consequences of modal choice in relation to distance travelled.

Larger transport distances produce different
consequences with regard to the choice of transport by
charter, as can be seen in Figure 11. This leads to a
conclusion already expected: that there are limitations
in the transport distance for daily trips, to the
achievement of user satisfaction on efficiency and
effectiveness based on the type of transport chosen.

Physical and emotional stress or reduced motivation
to attend class are quite often reported for travel times
of over 3 hours and 30 minutes (round-trip) and for
travel distances of over 70 km. Impacts on students'

academic performance (medium to high) were
commonly reported for travel times of up to three hours
(round-trip) and distances exceeding 60km.

6. Implications for Research/Policy

The research results on the modal split in access to
the CAA campus demonstrate the great importance of
informal transportation by chartered bus or van to the
viability of university education, especially for
students living outside the city of Caruaru. This is a
mobility characteristic not previously observed in
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accessibility studies regarding higher education
institutions in Brazil, which usually focus on large
urban centres. These features should be repeated in
other regional campuses located in hinterland Brazil,
making the methodology and results of this work also
useful for similar situations.

In CAA, transportation by charter is not only used
as it is the more viable and practical alternative of
transport available, but also because it is the
cheapest option and is compatible with the per capita
income profile of the students in the Agreste of
Pernambuco.

Therefore, considering the overall content discussed
above, the majority of users ascribe high value to
attributes related to the effectiveness of the chartered
transport and report that its consequences for school
performance are acceptable, especially for travel
distances below 70 km.

Despite the relative acceptance of the transportation
conditions offered, this research indicated the need for
a better understanding of students’ concepts of safety
and comfort of travel, since a considerable proportion
of the vehicles currently used are old and poorly
maintained. An issue to be explored is how to balance
the improvement of transport service with the low cost
of transport. The need to introduce a framework of
regulation to the service may also be another issue to
be considered. Further studies can be undertaken on the
appropriateness of students’ transport assistance
programmes and rules of eligibility and real market
service charged by operators.
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