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Abstract: Children’s travel behaviour vary from that of other age cohorts due to security challenges.
In most cases, they are often accompanied by parents or older adults during travel. Hence, this
study examined the travel pattern of children in varying residential density zones. The multi-stage
sampling technique was adopted for the study; the residential zone was stratified into three zones
and political wards were randomly selected from each stratum. Thereafter, the children were
systematically selected from 1 out of every 20 building which represents 5% of respondents in the
study area. The study revealed that variations exist in the socio-economic characteristics of children
in the different residential zones, and mean trip frequency for the respondents were 1.64, 1.75 and
2.56 for children in the core, transition and periphery zones respectively. The result of the stepwise
regression analysis also revealed that three variables (cars in the household, licensed driver and
income of respondents) were significant at influencing trip frequency in the core, four variables
which are income of household head, income of respondents, cars in the household and travel cost
were significant in the transition while the number of cars in the household, income of respondents
and level of education of household head were significant variables influencing trip frequency of
children in the periphery zone. We concluded that children’s travel varies across the zones, and
depend largely on their parents and dependants.
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Introduction
The need for humans to travel from one place to
another is necessitated by the spatial spread of
activities within the geographical space. Children
form an important component of traffics planning
and travel analysis, and they are the key to the
current transportation analysis because they
represent a major transport user. Focusing on
school children who constitute a close knit is very

cardinal because their trips usually take place at
peak times and have the same destination
everywhere (Ipingbemi & Aiworo 2013). The
social ecology perspective recognizes that all
environments which children are exposed to
influence their behavior.  Most researchers have
acknowledged the importance of the family for
understanding children’s behavior, however, there
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are individual factors where one’s behavior is
determined from a set of individual factors to a
model where multiple set of factors operating at
different levels, e.g. individual, family
background and neighborhood affect behavior.
As such, it is necessary to examine the travel
behaviour of children in the different density
zones in order to channel policies to them.

The reality is that an understanding of children’s
travel is necessary to understand adult travel. For
years, researchers have noted how the presence
of children in a household changes travel
behavior and determines travel patterns.
However there is a need to consider the influence
of residential location on travel and mobility
pattern of children.  For all of these reasons, the
study of children’s travel is necessary and timely
in order to formulate sustainable transport
policies with understanding of key factors
influencing children’s travel and their relative
impact on travel patterns. In view of this, it is
pertinent that children be considered during the
transportation planning of any town or city for
sustainable development.

Literature Reviews
General Overview of Children’s Mobility

In most international and national instruments,
children are defined as boys and girls up to the
age of 18. The age of 18 is the generally accepted
age of maturity, though in all countries there are
legal exceptions such as the age at which a child
may be married, make a will, or consent to
medical treatment (Smart, 2003).
Oftentimes, children are not usually considered
the main actors in the domain of transportation,
and when they do, their travel behavior is often
evaluated in terms of their traffic safety and their
health (Mackett,2001), their inability to develop
travel skills and their  desire to travel
independently (Hillman, 1999; McDonald,
2005).
It is broadly accepted that very young children
are totally dependent on their parents when it
comes to organizing their daily life activities, their
nourishment and their travel. Children fully rely

on their parents to drive them or to escort them
to where they want to go, which in turn strongly
influences parents’ travel behavior and intra-
household decision-making (Copperman & Bhat
2007). At a certain age, children are considered
able and old enough to travel independently by
bicycle or on foot. The child’s age at this turning
point has been increasing in recent years, which
in turn has led to a dramatic decrease in children’s
independent travel (Hillman, Adams &
Whitelegg, 1990; Hillman, 1997; Pooley
,Turnbull & Adams 2005).
The Federal Highway Administration (1997)
provided basic data on children’s travel. Social
and recreational activities accounted for about
40% of children’s travel, while trips to and from
school represented about a quarter of all trips.
Travel as a passenger in a motor vehicle
dominated modal choice, representing about 80%
of trips to and from school. However, the
percentages for  non-motorized forms of
transportation were higher than in the general
population.
The Organization for Economic Cooperation and
Development (1998) reviewed children’s
mobility in Great Britain and found that walking
accounted for some 40% of all journeys by
children. Children aged 11 to 15 years walked
more than any other age group. More than half
of journeys by children aged 5 to 15 to and from
school were on foot, nearly five times the
percentage for American children. However,
walking to or from school declined between 1975
and 1994, mainly in journeys of 1.5 to 3
kilometers in length, a decline that reflects a
significant shift from walking to driving (U.K.
Department of Transport, 1995).
In Canada, the 1998 national survey contained a
sub-sample of parents of school-aged children,
some 36% of the parents surveyed stated that their
children were allowed to walk to school. Of these,
86% of those lived within 1 kilometer and 50%
lived within 3 kilometers of school. Rates of
bicycling to school were much lower, with only
5% being allowed to take a bicycle to school most
of the time. Safety issues dominate the literature
on children’s travel. Because children perceive
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the environment differently from adults, are
smaller in size, and lack experience in traffic
situations, children are frequently the victims of
traffic accidents. Although pedestrian and
bicycling fatalities involving children dropped
between 1980 and 1990 in OECD countries
(OECD, 1998), the number of accidents involving
children was still significant. Epidemiological
studies have consistently shown that lower-
income children, and especially children of lower-
income minorities, are injured and killed more
often while walking and bicycling than are
middle-class and upper-income children (Durkin
et al. 1994; Forkenbrock & Schweitzer 1997).
A major study of the effects of safety on children’s
travel was conducted by Hillman, Adams and
Whitelegg (1990), children aged 7 to 11 years
and 11 to 15 were explored. The authors found
that British children were allowed to travel on
their own consistently less than German children.
The withdrawal of parental permission to walk
or bike to school or other destinations was
accompanied by a modal shift from walking to
public transportation and private car. The study
by Hillman et al,  (1990) also included data on
parents’ concerns about the travel of their
children. More than 40% of the parents surveyed
listed traffic danger as the reason given for
restricting the younger children (ages 7 -11) from
coming home alone after school; about 20% said
their children were unreliable or they feared
molestation; about 15% said the distance home
was too great. From the various studies on
children’s travel, it can be deduced that variations
occur in different parts of the country on the
pattern of travel by children. While some children
were allowed to travel on their own, others rely
on parent to make trips because of some factors
such as safety, security, and age.
In the developing countries, children’s travel
varies across age groups, a study conducted by
Amalan, Yoo and Kumarage (2017) revealed that
car, motorcycle, and non-motorised transport
were the predominate modes. Public transport
such as bus share is very low among all the age
groups and it is a popular mode for those above
19.  About 30% trips were made by car and

average of 27% by non-motorised modes such
as walking and cycling. The study opined that
children who walk were escorted by their parents,
friends or siblings or walks themselves.  The study
further asserted that non-motorised mode
dominates the mode distribution for children in
low-income background.
Daodu and Said (2019) examined the mobility
of children in Nigeria, and discovered that
independent mobility of children indicators in
barrack included the destination accessibility,
home range, travel time, and population density.
The travel mode choice behaviour in Nigeria’s
military barrack is affected by factors that
continuously reduced active and independent
mobility of children. Eight travel mode choice
behaviour factors that could jeopardize
independent mobility of children in barrack were
further included. These consist of the distance to
school and playground, age, gender of children,
and availability of cars. Others are traffic safety
fears, danger of strangers, fear of injury to
children, perceived environment, and policy
environment. The study showed that travel
behaviour exogenously predicted children’s
independent mobility with six factors.
Ipingbemi and Aiworo (2013) in the study of
school children in Benin, Nigeria discovered that
walking accounted for 65% of the mode to school;
the main reason for walking among children were
short distance and high cost of transportation. The
study established that significant differences exist
in the mode of transport to school by children.
Based on the studies above, it can be inferred
that variations often occur in the travel pattern
among children depending on the socio-
economic background and respective location
which may result in one risk or another as noted
in the studies above. These variations are
responsible for changes in their travel behavior.

Study area and Methodology
Akure became the capital of Ondo State in 1976
and as well serving as the local government
headquarters of Akure South Local Government
Council since its creation. As at 1966, the city
occupied an area extent of 36.55 square
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kilometers, 274.93 square kilometers in 1986 and
531.09 square kilometers in 2002 (Ogunbodede,
2007). The dual political roles of Akure have
since acted as impetus to the influx of people into
the city. Population of the city grew from 38, 852
in 1952 to 71,106 in 1963. Its population was
estimated to be 144,544 in 1987, 148,880 in
1988, 153,347 in 1989 and 157,947 in 1990
(Ondo State Government, 1990 cited in
Ogunbodede, 2007). The 1991 national
population census however, put the population
of Akure at 239,124 and its estimated population
in 1996 was 269,207 (NPC, 1996) and increased
to 360,268 according to year 2006 census
estimate. This influx was necessitated by the
development attracted to the state capital.
The age structure of the population in the state
signifies that children constitutes 38% of the
population being in bracket (0-17). This implies
that children constitutes about two-fifths of the
population in the state. It is therefore necessary
to understand their travel pattern in order to
influence decision making process and the
achievement of a sustainable mobility policy.

Methodology
Data for the study were obtained through
questionnaire administration. Questionnaire was
administered in the three identified residential
zones in Akure South Local Government Area as
explained by Olujimi (2010). Akure was stratified
into three residential zones. These stratifications
are as follows:

The Core Zone: This area is predominantly made
up of old structures, whose construction predates
the colonial period in Nigeria (i.e. pre-1914). The
high residential density referred to as the core
area of Akure. These areas do not have layout
development and comprises old buildings where
the early settlers in the town are located.

The Transition Zone: This is an extensive post-
colonial development, spreading to all directions
from the boundary of the city core. The zone is
characterized by a strong mix of land uses such
as commercial, administrative and residential.
Unlike the core area, most of the residential
properties enjoy fair accessibility.

The Peripheral Zone: These areas are post 1976
development (i.e. after the creation of Ondo
State). They are located at the outskirt, and the
residential properties in the areas are mostly of
modern design and are physically sound. Most
of residential properties were built on approved
private residential layouts.
The multi stage sampling technique was adopted
for this study. The first stage involved the
stratification of residential areas into three
different zones which are the core, transition, and
the peripheral zone including the Government
residential layout. Stratification of the area
revealed that there are 2 wards in the core, 4 in
the transition zone and 5 in the periphery making
a total of 11 political wards in the study area.
50% of the wards were randomly selected. Using
this method, one ward was selected in the core
and two in the transition and three in the periphery
making a total of six political selected for
sampling.
Information from the Akure South Local
Government revealed that there are a total of 34
streets in the selected area in the core, 67 in the
transition, 106 in the periphery including the
government residential quarters totaling 207
registered streets in the selected areas. Simple
random sampling was used in selecting 7 streets
in the core, 13 in the transition zone and 21 in
the periphery representing 20% of the total
streets.
Further information from the local government
revealed that there are  698 registered buildings
in the selected streets in the core, 1256 in the
transition, and 1972 in the periphery. In selecting
residents for sampling, systematic random
sampling was adopted and respondents (children)
were selected from 1 out of every 20 building.
This represents 5% of the total number of
buildings in the study area. Using this procedure,
35, 63 and 99 buildings were selected for
sampling in the core, transition and periphery
zones respectively. Thus a total of 197 buildings
were surveyed and a child between the age of 10
and17 years were sampled. Where the
respondents were not available, the next building
was selected for sampling.
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The formula for the sample size in the study
location:

K= N/n…………………………i

Where K= sample size

N= Number of registered building/dwelling
unit/household

n= represents 5% of all households per
settlement in the urban and rural areas,

respectively.

The questionnaire designed for the research had
two main sections. Section 1 comprised
information relating to the socio-economic
characteristics of the respondents. They included
gender, age, education, income, marital status,
occupation of household head, and car ownership
while section 2 focused on the travel
characteristics of the respondents and
information such as trip frequency (Average
number of round trips), travel time, transport
mode and travel cost were acquired.

Results and Discussion
Socio- Economic Characteristics of
Respondents

Introduction

The socio-economic profile of residents in the
study area can be explained empirically using data
obtained from the survey. This profile includes
gender, age, educational attainment, income of
parents or guardian, household size among others.
These socio-economic characteristics were
considered important for this study as similar
works on travel behaviour such as Giuliano
(2003), Newbold (2005), Fadare and Alade
(2010), argued that travel pattern within a given
geographical area can be explained on the basis
of the socio-economic and demographic
characteristics of the residents in the area. The
above listed socio-economic and demographic
characteristics of the residents were thus
considered in this study.

Gender of the residents
Researchers have argued that variation in travel
pattern within a locality can find explanation in

the gender of residents (Fadare & Morenikeji,
2001; Odufuwa 2008). Based on the findings
from the study, it was revealed that female
respondents outweighed their male counterparts
in all the zones in the study area. This could be
attributed to the fact that household chores are
roles ascribed to female gender in the African
society which made a larger proportion (53.5%)
of them available for sampling.

Age Distribution of respondents by age

World Bank (2008) identified age as one of the
determining factors in assessing the level of
vulnerability of people and group, the age at
which people are excluded from being engaged
in certain jobs or activities, the age at which one
is able to make decision among others explain
how vulnerable they are. In order to present this
particular socio-economic characteristic in the
study area, children between the age of 10&17
years were purposively selected for sampling
because it is assumed that children at that age
will be in secondary school and are matured
enough to be sampled. In a study by Hillman
(1999) on how children view their travel pattern,
he identified children in this category as those
graduating to another grade of education
(secondary school) seeking autonomy in different
aspect, especially their travel or trip making
pattern with the parents being more protective
because of the perception of risks and difficulties
associated with travel. This necessitated the need
for the age consideration. From the study, the
majority (91.7%, 96.9%, and 59.2%) of the
children in the core, transition and periphery
zones respectively were teenagers. This is a result
of the level of maturity of the children as majority
of them were in secondary school, thus allows
them participate effectively in the questionnaire
answering without involving their parents.

Income distribution of children by Income
(Stipends from Parents)

Income of residents is another important variable
in the explanation of their travel behaviour.  It
can be asserted from this study that children earn
below the minimum wage as they all rely on their
parents for their wellbeing. In addition to this, it
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was stated by these children that their monthly
income comes from their parents mainly for
transport and lunch fee especially when in school.
The minimum monthly stipend received by the
children from the parents is 200 naira while the
maximum was 20000 naira. The average monthly
stipend for the study area is 3272 naira. Therefore,
the income range is low. This can be attributed
to the fact that children do not have
responsibilities which may demand huge income
as they depend on their parents and close relatives
for their wellbeing.
From the study, children receiving below 5000
naira monthly as stipends are 47.1% of the
respondents, and those receiving below 1000
naira were 38.5%. 14.4% of those sampled
receives 5001 and 10000 naira while others
receive more than 10,000 naira. However, income
of respondent varies across the zones. A larger
percentage (55.1%) of the children in the
periphery zones received 1001- 5000 naira while
a larger percentage (54.2%) of their counterparts
in the core areas received below 1000 naira
monthly.  This is also not different from what is
observable in the transition zones as a larger
percentage (50.8%) of them also earn below 1000
naira as opposed to the (40.0%) of their
colleagues in the periphery who receive the same
amount. The mean income for the children are
2333, 2684 and 5888 naira in the core, transition
and periphery zones respectively. This confirmed
the variation in the income level of children in
the different zones. The mean income in the core
and transition zones earn is lower than the average
monthly income in the study area. The result of
the analysis of variance (F=5.666, p=0.00) also
confirmed the variation in the income of residents
in the identified residential areas in Akure. The
observed variation in income is most likely to
affect their travel behaviour as will be verified
later.
Income Level of Household Head
In order to present this, income group for federal
tax rating was adopted to illustrate the income
distribution of the aged in Akure South Local
Government Area. As indicated in the study, the
majority (54.2%) of the household heads in the

core earn below 20,000 naira while  the majority
(43.9%) of those in the periphery zone earn above
100,000 naira and majority (29.2%) of those in
the transition earn between 40,001-60,000 naira.
The mean income for the household head in the
core were 26,625 naira while those in the
transition and periphery were 43,000 naira and
63,653 naira respectively. It was deduced from
this study that household head in the periphery
earn more than those in the transition while
household head in the transition have higher
income than their counterparts in the core areas.
This may also explain why variations exist in the
income of the children in the varying residential
zones as they rely on their parents and guardians
for their wellbeing. This may also have effect on
their travel behaviour as explained by scholars
such as Pucher and Renee (2005).
Number of Cars in each Household
The availability of cars for a household is a
function of the income earned by the household.
It is thus given all things being equal that
household with higher income are likely to be
able to afford cars to ease its movement. This
can be established from number of cars in each
household in the different residential zones. From
the study, majority 11(45.8%) of the households
in the core areas do not own a car against the
8(12.3%) and 3(3.1%) of the households without
a car in the transition and periphery zones
respectively. In the same vein, majority
31(31.6%) of the households who have more than
five cars were observed in the periphery against
the 0(0%) and 1(1.5%) of the counterparts in the
core and transition zones respectively. Further
analysis from the study explained the variation
in car ownership of each household as the mean
household car in the core is 0.7 while the
transition and periphery zone has 1.46 and 2.84
respectively. It is clearly evident that periphery
households cannot be compared with transition
zone as much as also transition zones households
cannot be compared with households in the core
areas in terms of the availability of and
accessibility to cars to aid movement. A study by
Fadare and Alade (2010) asserted that the higher
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the income, the higher the number of vehicles
per household.
Travel Characteristics of Respondents
Analysis of Trip Frequency of Respondents
Analysis of general purpose trip (daily round trip)
frequency indicated that a greater proportion of
respondents (53.1%) who make 3-4 trips are
found in the periphery zone of the study while
those who make 1- 2 trips (70.8% and 67.7% )
concentrated in the core and transition zones as
opposed to the 36.7% of  their counterparts in
the periphery zones. The study further revealed
that the average trips made by children in the core
are 1.64 while that of the transition and periphery
zone are 1.75 and 2.56 respectively. This may be
due to the level of income of the respondents of
each household in these areas as well as the
number of cars in the households as observed
earlier in the study. This suggests that trip
frequency of people is a function of income, car
ownership among other factors.
Trip Distance and Travel Time of Respondents
The propensity of households to generate trips is
a function of accessibility. Accessibility factor
must thus be taken into consideration, and this is
done by an analysis of the distance (trip length)
and travel time to the different trip purposes.
Analysis of trip distance revealed that children
travel shorter distance to all the identified trips.

A larger proportion (46.5%, 41.2%, 51.3% and
48.7%) makes trips of less than 1km to school,
health facilities, shopping, and recreational
facilities respectively. Similarly, children have
shorter travel time, majority travel between 10-
20 minutes to the entire identified trip (school,
health, shopping and recreational trips. This is
due to their accessibility to all these facilities and
the decisions of their parents, who may not want
them travelling far. In addition, the levels of
autonomy children have over their choices make
them stay within the available options. Overall,
we found that irrespective of their location,
children generally travel shorter distances to the
different trip activities.
Respondents trip mode in the residential zones
Analysis of trip mode of respondents in the
residential zones revealed in Table 1 indicates
that 91.7% of the children in the core walk, as
opposed to the 53.8% and 15.3% of their
counterparts in the transition and periphery zones
respectively. More than 60% of the children in
the periphery had access to a car and used private
car for their daily activities as opposed to 0%
and 10.8% of their peers in the core and transition
zones respectively. This corroborates the study
of Towner, et al (1994) which opined that children
from deprived background were less likely to
travel in cars and more likely to walk compared
with their more affluent counterparts.

Source: Author’s Field survey

Table 1: Transport mode of respondents in the different residential zones
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Analysis of Factors Influencing Trip Making
of Children in the Varying Residential Zones
A stepwise regression analysis to determine the
factors influencing trip generation of children in
the residential zones was carried out. The formula
for this is:
Y = a + b1 x1 + b2 x2 +.........+ bnxn + e

Where Y represents the dependent variable. The
dependent variables, in this case, represents Y=
Trip frequency.
x1, x2, x3........xn represent the independent
variables
a, b are constants
e is the error term.

Table 2: Summary of Regression Coefficients for trip frequency of children in the core areas
of the study

Source: Author’s Field survey (SPSS Result)
As revealed from the stepwise multiple
regression, a total of three variables have
significant influence on trip frequency of the
children in the core areas. The variables are cars
in the household, licensed driver and income of
respondent and is significant at P<=0.05. This is
similar to the study by Ryley (2005) who stated
that income and cars in the household are some
of the factors influencing travel behaviour of
households with children. It can therefore be

asserted that income, cars in the household and
licensed drivers are among the factors influencing
the number of trips generated by children in the
core area of the study area. The R2value which
represents the coefficient of determination
(59.6%) is low for any model to be developed
but provide a useful basis for explaining the
factors that affect children trip frequency in the
core area of the study.

Table 3: Summary of Regression Coefficients for trip frequency of children in the transition
areas of the study

Source: Author’s Field survey(SPSS Result)

As presented in Table 3, income of
household head, income of respondents, cars in
the household and travel cost were significant
factors influencing trip frequency of respondents
in the transition zone. Most especially, the income
of parents is seen to be significant and one of the
factors influencing trip generation of children in
the transition zone. This corroborates the study
of Copperman and Bhat (2007) who asserted that
children’s travel is dependent on the socio

economic indices of their parents, income being
one. In the same vein, the significant and negative
unstandardized regression coefficient recorded
for travel cost indicates that a unit increase in
travel cost will decrease trip frequency of children
by 1.045. This is an indication that increase in
travel cost will ultimately reduce the number of
trips embarked upon by children as their travel
pattern is dependent on their parents.
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Table 4: Model summary for trip frequency of children in the transition zone

Source: Author’s Field Survey(SPSS Result)
Table 4 disclosed the R square value of the
regression model for the trip frequency of
children in the transition as 56.7%. Income of
household head recorded the highest with 39.4%
contributing factor influencing trip frequency of
the children in the zone. It was however
discovered that there was no statistically

significant increases in R square between cars in
the household and travel cost. In summary, the
four variables (income of household head, income
of respondents, cars in the household and travel
cost) jointly account for 56.7% of the factors
influencing trip frequency of the children. These
variables are significant at P<=0.05.

Table 5: Summary of Regression Coefficients for trip frequency of children in the periphery
zone of the study

Source: Author’s Field Survey(SPSS Result)

As revealed from the stepwise multiple
regression, a total of three variables have
significant influence on trip frequency of the
children in the periphery zone. The variables are
cars in the household, income of respondent, and
level of education of household head. The
summary of the regression coefficients for the
children could be used to develop a multiple
linear regression model as follows
Y= 4.425+2.156(cars HH)+1.095(Income
R)+1.010(Edu).

It can thus be inferred from the regression analysis
that an increase in the number of cars in the
household, income of respondent and education
of household head will increase trip frequency
for the children by 2.156, 1.095 and 1.010
respectively. It can thus be asserted that
availability of car in a house will propel the trip
making behaviour of children in the study area.
Likewise income is another similar variable
influencing trip frequency for the children in the
core, transition and periphery zones of Akure
South Local Government Area.

Table 6: Model summary for trip frequency of children in the periphery zone

d

e

Source: Author’s Field Survey(SPSS Result)
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As indicated in the model summary in Table 6,
three of the independent variables (car in the
household, income of respondent and education
of household head) account for 66.3% of the total
factors influencing trip frequency of the children
in the study area. Cars in the household had the
highest contribution with R2 of 58.2%. It
increased to 62.4% and 66.3% with the inclusion
of income of respondent and education of
household head respectively. From the study, it
was discovered that factors influencing trip
frequency of the children vary across the zones.
However, cars in the household and income of
respondent were the only constant variables
influencing trip frequency of children in all the
zones.

Conclusion
The study concludes that children have unique
and distinct travel behaviour, and differences
exist in their trip making across the residential
zones. It was also discovered that children travel
pattern is greatly influenced by their parents
which are indications of the socio-economic
characteristics and location attributes of the
households. Based on this, we proposed that
transport managers, government and relevant
stakeholders in the built environment make
provision for suitable and affordable transport
such as cheap, convenient and accessible public
transport in all the zones especially the core zone
where the socio-economic characteristics of the
parents and standard of living is quite low
compared to their counterparts in the transition
and periphery zones. Also, children in the core
areas travel more on foot than their colleagues in
other zones, hence a need to provide better
transport services to enhance their mobility. This
will ensure that children from low-income and
deprived backgrounds have access to good
transport infrastructures which can favorably
compete with other locations interims of
availability, accessibility and affordability.
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