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ABSTRACT

Millions of children travel to and from school each day as part of their daily routine. A large
percentage of children make this journey by car, and the numbers are steadily rising and this is
leading to many environmental and health implications for children.

The current economic climate has persuaded the British Government to look again at policies
relating to all school travel funding to highlight areas where savings and cuts can be made. This is
interesting because the home-to-school transport provision policy has been in place since the
Education Act 1944 and this policy costs local authorities in England over £1 billion a year.
Therefore, the focus of this thesis is threefold.

Firstly, it seeks to determine the main issues within school travel and reports on the views of
current professionals in the school travel industry. Structured in-depth interviews were carried
out with 16 UK and US school travel experts. The questions focused on the current stakeholders
of school travel, issues regarding school travel, bus use in school travel, and the challenges faced
by transport planners to ensure school pupils have a safe and pleasant journey to school.

Secondly this thesis quantifies the traffic and environmental impacts of the school choice policy in
England. It achieves this by analysing School Census data from 2009 from the Department for
Education. Multinomial logit modelling and mixed multinomial logit modelling are used to
illustrate the current travel behaviour of English children in their journey to school and examine
how there can be a significant reduction in vehicle miles travelled, CO2 emissions and fuel
consumption if the ‘school choice’ policy is removed. The results suggest that if all children
attended their nearest school, this would result in reductions in their personal mobility, vehicle
miles travelled and CO2 emissions.

Finally, this thesis examines the policies relating to the funding criteria of home-to-school public
school transport provision. Specifically, the paper employs a multilevel modelling technique to
develop a series of relationships between bus usage by school and the level of spending by local
education authorities on home-to-school bus travel provision while controlling for other factors
such as school quality, land-use patterns and various proxies for household incomes. The results
suggest that there is a significant effect of funding on the total school-level bus passenger mileage
for primary (aged less than 11), secondary (aged 11 to 16) and Post 16 schools.
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CHAPTER 1 INTRODUCTION

1.1 Introduction

In the past, children have been travelling to school traditionally by walking and cycling but in the
last decade travel behaviour has gradually changed and this is having a greater impact on the rest
of society. In the United Kingdom (UK) school travel accounts for 11% of daily trips, and over a
quarter of these trips are made by private car (DFT, 2011).

In the last decade, the numbers of pupils travelling to school by private car has risen to over 30%
whilst the numbers of pupils walking and cycling to school is steadily falling. Only 22% of pupils
travelled to school alone in 2009 (DFT, 2011) and these trends appear set to continue in the
future potentially resulting in significant transport and environmental related problems over time.

However, although there are clear signs that school travel behaviour is changing and becoming
more reliant on car travel; little seems to be in place to counteract this from a policy perspective.

1.2 Increase in car use in society

Transport and travel is essential to our daily lives. Each day people rely on transport to get to and
from a whole range of activities. Without transport, people would be very restricted as to how far
they could travel from their homes. Transport creates more employment opportunities, more
leisure opportunities and increases choice of schools, shops and residence.

Increasingly, these transport trips have been made by the private car, such that last year (2010)
the number of cars globally passed the 1 billion mark for the first time. In terms of how these are
distributed, the United States (U.S.) has the highest car-to-person ratio in the world at 1:1.3
among a population of almost 310 million. Italy has the second highest ratio at 1:1.5, followed by
France, Japan, and the United Kingdom (U.K.) at 1:1.7 (Sousanis, 2011). In fact, in 2009 less than
10% of households in the US did not own a car (NHTS, 2009) while the corresponding figure in the
UK was 23% (ONS, 2009).

This increase in car use has been due to a variety of reasons such as rising income, convenience,
independence and various psychological reasons such as self-image and self-presentation (Van
Acker and Witlox, 2010; Whelan, 2007; Gardner and Abraham, 2008; Davison and Knowles, 2006).
Steg (2005) declares that the personal car is seen to be a status symbol and a representation of
money and success. Moreover, the car is seen to deliver significant benefits (in particular to the
individual).
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Evidence that more children are travelling to school by car can be seen in many developed
countries. In the US, in 2001 50% of young pupils aged 6-12 and 76.9% of older pupils aged 16-18
travelled to school by car (NHTS, 2009). In the UK, 42% of young pupils aged 5-10 and 22% of
older pupils aged 11-16 travelled to school by car (DfT, 2011). In Toronto, Canada travel to school
by car has risen from 11.9% to 25.7% between 1986 and 2006 (Buliung et al, 2009). As a result, in
Sydney, Australia 50% of children travelled to school by car in 2008/09 (TDC, 2010), and in
Auckland, New Zealand 54% of children travelled to school by car in 2005 (ARTA, 2007).

Unfortunately, as school children develop a reliance on car travel they also begin to develop other
problems such as social skills and health issues. Children need to learn some social skills and
independence in order to be able to look after themselves as they get older (Valsecchi et al 2007,
Hillman, 1993). Children are becoming increasingly unhealthy due to lack of active travel and the
encouragement of alternate journeys to school could help. Parents are also becoming more
involved in their children’s travel and their concerns regarding safety, ‘stranger danger’ and traffic
levels is becoming a barrier to children travelling to school by non-motorised travel (Headicar,
2009). Findings in the National Travel Survey (NTS) show that the percentage of children (aged
between 7-10 years) travelling to school accompanied by an adult rose to 80% in 2009 (DfT,
2011). In addition, it has long been a concern in the UK that the ‘school run’ causes problems on
the roads (Moreton, 2006).

In the UK the ‘school run’ is the term to describe the traffic generated by parents driving their
children to school each morning and collecting them from school in the afternoon. It has been
claimed that the school run traffic causes congestion in residential areas, increases carbon
emissions and makes school unsafe for children as a result of increased cars parked on side roads,
cars driving fast, and dependency on car use leading to health problems (Pike, 2003). Finally, the
cost of transporting children to and from school (i.e. through infrastructure, education, marketing
and public transport subsidy) during a time of economic recession (and resulting in cuts to public
expenditure) is proving to be an additional pressure which could potentially lead to more children
travelling to school by private car (LTT, 2010; LTT, 2011).

Overall, existing research demonstrates that car dependence in the daily journey to school is a
global issue and is likely to continue to increase just as car ownership is increasing. It is likely that
as children are brought up to rely on the car, they will also do so when they are able to drive
themselves, thus creating a cycle of reliance of travelling by car only.

1.4 Policy and school travel

Current academic literature concerning school travel (i.e. Ridgewell, 2009; Ahlport, 2008) has
previously focused on travel behaviour from a user point of view. Previous studies (i.e. Hillman,
1993) have investigated the reasons behind why children travel they way they do and looked at
how parents are the main decision makers in how their children travel. However, although
parents appear to be the key stakeholders in travel to school, current policy makers and
practitioners have stressed that current school transport related policies are also responsible for
the current changes in school travel.
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School transport policies are seldom discussed as most of the time they are ‘out of sight and out
of mind’ unless blamed for overspending or the cause of an accident (Thornthwaite, 2009).
However, in the last few years in a time when spending and budgets are closely examined and
analysed, school policies have become more of a focus for the national and local Government.

The current school transport provision policy has been in place in England since the 1944
Education Act and very little has changed since its implementation. Some of the criteria for this
policy are beginning to become very dated the natural and built environment in England has
greatly changed since the 1940s, but local authorities continue to abide by the strict policy
guidelines (Thornthwaite, 2009).

More recent school policies, such as the school choice policy (introduced in the 1980s in the UK)
are also beginning to come under investigation as researchers are highlighting how travel
behaviour is influenced by these policies (Headicar, 2009). The school choice policy in particular
has been shown to encourage more travel to school by private in other developed countries
including the United States (US) and Germany due to children travelling further distances to
school when not restricted to a catchment area (Müller et al, 2008; Marshall et al, 2010). This is a
trend that is likely to occur in the UK also.

1.5 Research Rationale

In research terms, there are many studies relating to the negative impact of increased car use in
school travel, although few exist into the additional reasons for this car reliance and travel
behaviour. Yet, if policy makers and practitioners understand the underlying factors which
influence child travel behaviour more policies and schemes could be developed to encourage
school travel by modes of transport other than the personal car.

One particular research gap appears to be a lack of information as to the transport related and
broader impacts of certain public policy decisions. Specifically, the effects of two topical and high
profile policies – school choice and statutory home to school transport provision – have
apparently been relatively under researched.

1.6 Research aim and objectives

In light of the research problems described above, this thesis seeks to explore the relationship
between policy and school travel (and both traffic and environmental related impacts). There is a
significant body of research pertaining to child travel behaviour and parental concerns and
influences, but less so on the school travel policies themselves which are in place.

Accordingly, this thesis aims to investigate some of the current school transport related policies
which could be partially responsible for the gradual change from sustainable school travel
behaviour via walking, cycling and school bus travel to private car reliance. This has been achieved
by conducting a series of in-depth interviews with transport planners, consultants and academics
with an interest in the school travel sector, combined with the application of econometric
modelling techniques to examine the degree to which policy has an impact on school travel.
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Chapter 7 and Chapter 8 present the results from the school choice and statutory bus provision
policy models respectively. Three types of econometric models detailed in Chapter 4 are
developed and tested using the data described in Chapter 5 and the impacts that occur as a result
of these two policies are explored.

Chapter 9 discusses the further impacts of the two main policies which influence school travel in
England based on the results and findings from Chapter 7 and Chapter 8. The overall impact of the
school choice policy and the statutory school bus provision policy is then discussed. The impacts
of these policies based on the findings are also discussed and compared to the previous studies
reviewed in Chapter 2.

Chapter 10 concludes this thesis with a list of recommendations made to policy makers and
practitioners, acknowledgment of the limitations of the research and direction for further
research.
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This change in behaviour is also known as a modal shift or, often also referred to as modal
transfer, which implies a change in transport mode for various reasons (Ryley, 2010). Globally,
the numbers of children walking and cycling to school has fallen over the recent years with
children increasingly being dropped off at school by car (Buliung et al 2009; McMillan 2007) and
parents are taking a more prominent role in deciding how children travel to school.

It has been an issue in the United Kingdom (UK) that the school run causes problems on the roads
(Moreton, 2006). Increased car use can lead to issues such as noise pollution, a decrease in fuel
resources and an increase in road traffic accidents (Ryley, 2008). It has been claimed that as a
result of increased car use, school run traffic causes congestion in residential areas, increases in
carbon emissions, and makes school unsafe for children as a result of increased cars parked on
side roads, cars driving fast, and dependency on car use leading to health problems (Pike, 2003).

School travel is an interesting area of research. One of the key reasons for this is that the main
users (the children) are usually not the main decision makers in how they travel (Leslie et al,
2010). According to Koppleman and Lyon (1981), the study of travel behaviour is traditionally
based on the relationship between observed travel and travel services characteristics. Children
(particularly young children) have very little influence over how they travel. Hillman (1993, p.9)
approaches this issue of parents being the main decision makers in school travel and suggests that
this is a reflection of “parental withdrawal of their children from increasing danger” which, as a
result, reduces children’s freedom and independence outside their home. However, the
underlying theory behind a child’s travel behaviour still remains the same, whereby they want to
receive maximum utility or the greatest benefit from the mode they choose to travel by.

The following sections will examine each of the factors that influence child travel behaviour (as a
result of parental decision making), the modes of transport available to children for the journey to
school and investigate the advantages and disadvantages of each. First, Lin and Yu (2011) suggest
that school travel decisions are influenced by children, their parents, their household, their
neighbourhood, the surrounding built environment and other activities (see Figure 2.1) which
influence the travel behaviour of children.

Figure 2.1 Influences on children's travel by Lin and Yu (2011)
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Second, Fyhri and Hjorthol (2009) draw on a study of Norwegian school travel, noting the
importance of parental attitudes in child travel behaviour. Figure 2.2 elaborates this further,
explaining that the main parental concerns include safety, local traffic, stranger danger and the
distance children are travelling.

Figure 2.2 Structural Model of Factors Influencing Degree of Independence by Fyhri and Hjorthol

In addition, a number of other influences emerge from the literature, namely:

* Child’s ethnicity * Culture
* Parent’s working hours * Topography
* Climate * School travel plans
* Parent’s Education * School choice policy
* School size, type and national curriculum
* Policy issues and influences
* Dedicated school buses
* Home-to-school transport provision
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From the references, it is possible to represent these influences as shown in Table 2.1.
Specifically, three main categories are presented as a means of structuring the literature review:
individual factors, area factors and institutional factors.

Table 2.1 Literature Review Organisation

Category Sub-Category Characteristics Section

1
Individual

Factors

Child
Age 2.3.1
Gender 2.3.1
Ethnicity 2.3.1

Parent
Attitude 2.3.2
Employment 2.3.2
Education 2.3.2

Household
Income 2.3.3
Car ownership 2.3.3
Working Hours 2.3.3.

2 Area Factors
Neighbourhood

Perception of Safety 2.4.1
Local Traffic Levels 2.4.1
Culture 2.4.1
Land Use 2.4.2
Distance to School 2.4.2
Population Density 2.4.2

Natural
Environment

Climate 2.4.3
Topography 2.4.3

3
Institutional

Factors

School
Size, Type, and Quality 2.5.1
Curriculum 2.5.1

Policy

Issues and Influences 2.5.2
School Travel Plans 2.5.2
Dedicated School Buses 2.5.2
Statutory Home-to-School Transport Provision 2.5.2
School Choice 2.5.2

2.3 Individual Factors

This section will explore all the individual factors which affect how children travel to school. The
first part will explore the child related factors such as age, gender and ethnicity.

This will be followed by the parental related factors such as attitude, employment and education.
As already stated, parents play a vital role in how children travel and are usually the main decision
makers in their child’s travel behaviour.

Finally, the concluding section will explore the household factors which can affect how children
travel to school.
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2.3.1 Child Factors

Children are the main focus of school travel. One of the key objectives of school travel is to ensure
that a child arrives at school safely and on time (Thornthwaite, 2009). However, over time the
way children travel has varied greatly when compared to how children’s grandparents and even
their parent’s generation travelled to school.

In a study into the travel of young people in Canada, Marzoughi (2011, p.623) acknowledges that
the travel of adults is a “very saturated area, but researching travel behaviour of younger people is
understudied”. When researching young people, Mazoughi notes that needs and demand
patterns or freedom of choice differs greatly from that of adults, as do the decision making factors
and influences on mode choice.

Age

Age is a key factor in how children travel to school, or to be more specific, in how their parents
allow them to travel. Hillman (1993) states that the independence of younger children is the most
restricted, particularly aged 7 years or younger in which parents usually do not allow them to
travel alone after dark.

Fyhri and Hjorthol (2009) find that in Norway, age and distance are two of the most influential
factors in how children travel to school and add that mobility usually increases as the age of the
child increases (p.381). Cooper et al (2003) add “as children get older they become less active,
raising the possibility that active commuting may be a more-important contributor to daily
physical activity in older children and adolescents” (p.276)

Table 2.2 from McDonald et al (2011) shows data for US pupils in 2009 from the National
Household Travel Survey (NHTS).

Table 2.2 Mode of travel to school in US pupils from McDonald et al (2011)

Mode
Elementary pupils aged

5-11 years
Middle School pupils

aged 12-14 years

Car 47.5 40.5
Walk 12.1 10.7
Cycle 1.0 1.1
Bus 37.9 42.8
Other 1.5 4.9

Table 2.2 shows that most US pupils travelled to school via motorised transport. Car use was the
predominant mode of transport for journeys to school in 2009 for both age groups accounting for
almost half the pupil population, with travel by bus the highest percentage share. The percentage
of pupils travelling via active travel modes (walking and cycling) was much lower at only 1%-12%

Mackett et al (2005, p.216) find contradictory results in an English based study in which older
children travelled more actively (via walking or cycling) than younger children and notes it “is
possible that the children who are aged 12–13 are at or near the peak of their childhood levels of
physical activity”.
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From a 2-year study of Australian school children and documenting how they travelled to and
from school, Hume et al (2009, p.199) found that age influenced how children travelled to school
and concluded as children grew older “parents’ willingness to grant their children independent
mobility following a reduction in their concerns about their child’s safety”.

Overall, age is a significant factor in how children travel to school and the reason for this
(according to previous literature) is that parents associate safety and independence with older
children and only allow them to travel independently as they get older.

Gender

Gender appears to play a key part in how children travel to school. Current research from various
countries suggests that male pupils travel to school more actively than female pupils (Hillman,
1993; Fyhri and Hjorthol, 2009; Loucaides and Jago, 2008; Leslie et al, 2010).

In a comparison study of monitoring physical activity of Danish and English primary school
children, Cooper et al (2005) find that although if both genders actively travelled to school they
were more likely to be active during the day. Boys were seen to be much more physically active
throughout the school day than girls of the same age. The study also states that boys overall were
much more likely to cycle to school than girls. Similar findings are produced by Carver et al (2010)
in a research review. Gender was considered a contributing factor to perceived risk by parents for
children travelling to school via walking or cycling. In particular parents were more concerned
about girls than boys travelling to school via walking and cycling. It is likely this perceived ‘risk’ of
safety leads to the above observations of travel behaviour.

In an examination of US children, McDonald (2011) finds that there was no significant difference
in the number male and female pupils walking to school, but boys were 2-3 times more likely to
cycle to school than girls. In an on-line survey, Leslie et al (2010) also determines that gender has
little influence on school travel in a study of Australian secondary school children. A differing
result was gathered by Shi et al (2006) in a Chinese study in which boys and girls had very similar
levels of active travel to school, however it was also noted that emphasis on study and education
as a result of the Chinese culture is likely to contribute towards this result.

It is expected that boys and girls are more likely to travel actively to school if there are perceived
recreational facilities (such as a playground) close by, but that boys require a higher enjoyment
factor to travel actively (i.e. meeting up with friends) than girls who are more likely to actively
travel to school when they perceive the journey to be safe (Leslie et al, 2010). Traditionally, the
journey to school was made by children walking or cycling to school without supervision. Yet, over
time children have become less independent and resulting in the number of children walking and
cycling gradually decreasing, whilst the number of children travelling to school by car is increasing
(Fyhri et al, 2011; Hillman, 1993). Fyhri et al (2011) affirm that the distance travelled for the
journey to school in Great Britain has increased for both primary school children (aged 5-10 years)
and secondary children (aged 11-16 years) in recent decades and that this is parallel with the
increasing number of children in England attending private schools. Thus suggesting that one
reason for this increase in travel distance is as a result of the school choice policy which will be
further discussed in the policy section of this chapter.
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Much, (though not all) of the current literature notes that males travel more actively than females
in the journey to school, this is apparently because females face more opposition from parents
regarding concerns of safety more than males do (McDonald, 2011).

Ethnicity

Less research exists into how ethnicity impacts on how children travel to school. It is likely this is
because specific details about children are difficult to collect in research studies. McDonald (2008)
assumes that children from an ethnic minority background are more likely to travel to actively to
school compared to white pupils as a result of coming from a poorer background, living in a high
density area and having less access to a car.

Using a systematic review technique, Pont et al (2009) find a significant relationship between a
child’s ethnicity and household income with their level of active travel from an analysis of papers
from multiple studies into child travel and health. They conclude that children from an ethnic
background are more likely to travel actively to school than their white peers. Looking at US data,
Hispanic children were 2.5 times more likely to travel to school by walking or cycling than white
children. Dutch and New Zealand data also showed this trend in which children from an ethnic
background were 2.5-3 times more likely to travel to school actively.

2.3.2 Individual Parent Factors

Thus far, the work investigated and reviewed suggests that parents are the main decision makers
in child travel behaviour particularly for the journey to school. The following section explores the
reasons why parents discourage more active and independent travel to school and aims to
acquire a greater understanding into why parents dictate how their children travel to and from
school.

Attitudes and Concerns

As Figure 2.2 shows, safety is dominant in the journey to school, and as a result there is surplus of
research investigating the concerns and influences of safety regarding school travel.

The parental concern with a child’s safety is paramount when determining how a child will travel
to school and is one of the main barriers to them walking and cycling (Ridgewell, 2009). Children
today are much more restricted than previous generations when it comes to travelling
independently (Malone, 2007; Carver et al, 2008) because parents are particularly concerned with
traffic levels which have increased over time and social dangers (Prezza et al, 2005).

On the 8th May 2009, one of the main news headlines was that the UK ‘lags’ on child road safety
(BBC News, 2009) even though the number of deaths are relatively low and has fallen in recent
years. The number of children (up to the age of 15) killed or seriously injured as a result of a road
accident fell by 5% to 2,671 in 2008, including 1,660 pedestrians (a fall of 7% from 2007), and 81
children were killed on the roads (one third or 43 fewer deaths than in 2008). Against the 1994-98
average, which is commonly used to chart the longer-term trend, these latest statistics show a
61% fall in the number of road-related deaths and serious injuries among children (CAPT, 2008).
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Hillman adds that this means the children have little exposure to the natural / outside world and
finds that while most children researched owned a bicycle, not many were allowed to use it as
their main means of transport regardless of the health benefits.

Research shows that parental travel behaviour is usually mimicked or repeated by children. For
example, Emond and Handy (2011) state that if a parent was a regular cyclist, children were more
likely to cycle to school. It is reasonable to assume that if a parent is a regular car user, the child
will also be likely to be reliant on travelling by car.

Parental Employment

Recent research from around the world shows that parental work schedules and time limitations
can result in children travelling to school in the quickest and most convenient ways, although this
may not necessarily be the healthiest or more enjoyable modes of transport. Lin and Yu (2011,
p.251) state that higher levels of employment lead to increased pedestrian numbers and level of
activity on the streets and “thus encourage children to travel by walking”.

O’Fallon et al (2004) find in a survey-based study that children are less likely to walk to school
when parents work. They explain that in New Zealand current policies are trying to discourage the
rise in car use (e.g. through workplace travel plans). However, policy makers do not always
understand the needs of transport users and therefore behaviour does not always change, no
matter what kind of ‘carrots’ or incentives the Government offers.

Cross-sectional research carried out in the US by McDonald (2008) highlights the significant
impact a working parent had on a child’s travel behaviour, finding that the likelihood of children
walking or cycling to school decreased when their mother commuted to work (although this was
not the case for children whose mother did not work outside the home). There was a less direct
impact on travel when the child’s father worked outside the home.

Gliebe and Koppelman (2005) confirm from a Seattle-based US study that parental employment
directly influences how a child travels to school, noting that the younger a child is, the more likely
they are to be dependent on their parents to drive them. This suggests that if McDonald’s US
trend continues, as more mothers become employed; the number of children travelling by car to
school is likely to increase also.

Education

As already investigated, parental employment is a significant influence on how children travel to
school, but in the research analysed, this appears to be more as a result of work schedules and
timetables rather than income or education related. It is a common assumption that employment
is linked to education levels. However, research undertaken by Kantomaa et al (2007) realise a
positive relationship between parental education and how physically active a child is. The findings
of Glick and Sahn (2000) also determine that the more educated a child’s father was, the higher
the academic achievement of the children.
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Although still a contributing factor to school travel, parental education levels are a less researched
area in child travel behaviour and appears to be less significant than the other factors which have
been explored.

2.3.3 Individual Household Factors

This section aims to explore how the household in which a child lives influences how they travel to
school because this determines how parents are likely to travel.

The following sections will explore how the household factors can influence travel behaviour to
school.

Income

A higher income is usually associated with employment and thus longer working hours. While
little research exists into how income affects school travel, it is likely all these factors that make
up a child’s parental structure affect a child’s travel behaviour.

In the case of work based travel, Giuliano and Dargay (2006, p.18) state that income and
employment notably increase daily travel, but note that travel per person decreases as the
number of people living in a household increases “presumably because household maintenance
activities are shared”.

In school based travel, Kantomaa et al (2007, p.414) has conducted research into parental factors
and school travel and whilst looking at levels of physical activity finds that “high family income
seemed to be a stronger determinant of sports club membership than parents' level of education,
although this remained significant only in boys with respect to father's education after
adjustments”.

Although not directly affecting how parents travel themselves, the level of physical activity
demonstrated by the parent by means of joining a sporting organisation is usually determinant on
their level of income and education. As already seen in other sections of this chapter, parental
influence is one of the strongest affecting child travel behaviour. This is supported by a study of
adult health in which Frank et al (2007) find there is a link between low income and obesity
because those with lower incomes are less likely to travel actively. A further key finding was that
white, higher income earning females, who moderately or strongly prefer a more pedestrian-
oriented neighbourhood tend to have a lower likelihood of being obese (p. 1908).

In a New Zealand survey-based study, Collins and Kearns (2005) note that child pedestrian
casualty numbers were higher in socio-economic deprived areas, suggesting that as well as
parental income influencing children, higher incomes may also be linked to safety. Another
explanation for this could be that in areas of higher socio-economic levels, car use is much higher
thus reducing the number of child pedestrians and reducing the risk of injury.

It is also likely that high income leads to high car ownership, either as a result of having to travel
more for work purposes, or by having more finances available to indulge in more non-work
activities that require travel.
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Car Ownership

It is a common assumption that higher levels of car ownership lead to higher levels of car usage or
mileage. When the car is more available and easily accessible it is likely that both parents and
children will tend to use this mode more frequently than other modes of transport. Research into
trying to reduce car use goes back over 40 years (Fishman and Wabe, 1969). In recent years car
use has steadily risen throughout the world for a variety of reasons such as rising income,
convenience, independence and various psychological reasons, such as self-image and self-
presentation (Van Acker and Witlox, 2010; Whelan, 2007; Gardner and Abraham, 2007; Davison
and Knowles, 2006). Steg (2005, p.148) declares that the personal car is seen to be a status
symbol and a representation of money and success and uses adjectives such as “power,
superiority, arousal, adventurous, thrilling and pleasurable”, to describe attitudes to owning a car.

Thus in the US, 4.6% of households owned three or more vehicles in 1969, but this figure has risen
to 22.7% of households owning three or more vehicles in 2009 (NHTS, 2009). A similar trend has
been seen in the UK with households owning three or more cars increasing from 4% in 1999 to 6%
in 2001 (ONS, 2003)

Consequently, Giles-Corti et al (2011, p.549) state “transportation planning that facilitates driving
for the convenience of busy parents wishing to drop their child(ren) at school en route to work,
increases traffic congestion on roads near schools reinforcing parental concerns about traffic
safety and decreasing the safety of school routes”.

In a Swedish study of over 300 parents and pupils, Johansson (2006, p.167) finds that the most
important socio-demographic variable which influenced how children travelled to school was the
number of cars in the household “which correlated positively with the attitude towards
chauffeuring and the relative frequency of car journeys. Moreover, it correlated negatively with
the attitude towards independent travel”.

As higher levels of car ownership continue to rise around the world, it is likely that more children
will be transported to school by car than by other modes of transport because of convenience,
cost and trip chaining purposes.

Working Hours

Getting children to and from school is usually part of a parent’s daily routine. If parents have to
travel to and from work, they need to combine getting their children ready for school alongside
getting themselves ready for work or other activities they are partaking in that day. Ahlport et al
(2008) state that time management, such as their work schedule or the need to transport siblings
to other schools, can be some of the barriers to allowing their children to walk or cycle to school
as opposed to driving them.

If children do not, or cannot, walk or cycle to school then they are usually driven by car or travel
by bus (Wilson et al, 2007). The decision to choose the car as the main mode of transport for the
journey to and from school is likely to be largely based on the parent’s daily routine. McDonald
(2008, p.324) says that “parental time constraints need to be addressed if policymakers hope to
increase rates of active school travel”.
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Usually parents try and incorporate the school run into their daily journey to work. McDonald’s US
research shows that working mothers within families have the most impact on a child’s travelling
pattern. McDonald’s analysis of the National Household Travel Survey (NHTS) shows that there
has been a rise in the number of working women in recent years, with employment amongst
mothers rising the most rapidly.

Using discrete choice modelling, Srinivasan and Ferreira (2002) find that families with children
have higher levels of “non-work” travel and activity times than those without children and that
single parent families and families in which both parents work usually have shorter non-work
travel than households with one-worker. This could be a result of non-work travel taking place
mostly on the weekend when everyone in the home has more time. This study suggests that
when a family has a parent that works, trip journeys may be shorter as a result of time limitations
but are also spread out more throughout the week and weekend than those of households with
non-working parents. This is also supported by the findings of Chen and McKnight (2007) in which
those who are unemployed generate less travel because the majority of their activities take place
within the home unlike those who are employed and therefore have to leave home and commute
to work.

Lastly, Pooley et al (2011, p.6) suggest that “policy should focus on ways of making walking and
cycling both easier and more ‘normal’ so that it can be more conveniently fitted in with necessarily
complex household routines”.

Overall, children with parents who work are more likely to travel to school by car, as this is
perceived as the most convenient mode to fit in with parents’ routines. However, as Pooley et al
(2011) point out, if policy makers focus on making it easier for parents to fit in active travel modes
into the daily routine, the car may no longer be seen as the most convenient mode of transport.

2.4 Area Factors

The environment which children live in is a strong influence on how they travel to school. Area
factors in this case include the type of region children live in, which determines the population of
an area, the level of transport available and how accessible this transport is to children trying to
access education.

Figure 2.2 highlights the area factors which influence how children travel to school. Factors such
as distance travelled or journey length also links back to the safety issues explored in the previous
section, but there are obviously trends in how children travel based on the distance they travel to
school.

Table 2.3 shows how mode of travel and average distance travelled to school in the UK changes
depending on the type of region which children live in. As expected, in more rural areas, where
less transport is assumed to be available, the average distance children travel in higher than in
other denser areas of England.
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Napier et al (2011, p.45) add that “Societal pressures have created the expectations that children
do not walk to school, in part due to parental and child perceptions that walking to school is
neither safe nor convenient”.

This section shows that there is a significant difference between a child’s perceived safety and a
child’s actual safety in the journey to school. Previous research suggests that perceived safety
appears the more dominant factor for parents when deciding how their children will travel to and
from school.

Local Traffic Levels

As safety and parental perception of safety is very important in school travel, it is important to
understand the reasons behind these safety concerns. Giles-Corti et al (2011, p.549) find that
“the impact of traffic on children’s walking behavior is amplified positively or negatively,
depending upon neighborhood street network design”. The higher levels of traffic in an area
surrounding a school, the less likely children are to travel to school via walking or cycling due to
safety concerns.

Morrongiello and Barton (2009) find that parental beliefs of the potential injuries that could occur
to child pedestrians whilst crossing the road is one of the main barriers stopping them from
letting children walk to school. Although traffic levels and road safety are often highlighted as one
of the main concerns of parents, the level on injuries in children travelling to school is probably
not as high as expected. Even though traffic levels rise, the number of child related injuries does
not always reflect this (Kingham et al, 2011) In the UK ONS results show that very few child
pedestrians are killed or injured in the UK. In 2006, 299 children in the UK under the age of 15
died as a result of injury or poisoning (CAPT, 2006).

Accidental injury is one of the biggest single causes of death in the UK but these figures are
steadily declining. Although thousands of children are injured at home, around 1.1 million
children were injured outside of their home with more than 360,000 of these accidents occurring
at school. It is understandable that parents and guardians are concerned over their child’s safety
but also need to be concerned over their health and mental development, both of which benefit
from physical activity and independence.

In Hillman’s (1993) survey of school travel in the United Kingdom, only half the number of
children in 1990 were allowed to cross roads on their own than in 1971, and even less were
allowed to ride on the bus on their own.

Fyhri et al (2011, p.709) state that the main reason parents are concerned over children travelling
to school is traffic danger and fears of assault, yet note that:

“Traffic danger as a reason is a paradox, since most of the local traffic around the schools is
often generated by the parents themselves. By taking their children by car, other parents
may feel obliged to do the same to avoid the risk of their children of being involved in traffic
accidents by letting them walk or cycle”.
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Children are not necessarily safer in a car compared to being a pedestrian and can lead to a catch
22 situation. Lang et al (2011, p.513) illustrate this by saying “the heightened risks for child
pedestrians in turn contribute to more parents driving their children to school”. Schofield et al
(2008, p.75) find that cycling does have the highest safety risk in pupils travelling to school
followed by walking (although wonders if high car activity is related to this) and warns that “it is
not risk-free, representing similar risk to walking, and is less safe than public transport”.

Panter et al (2010) find that in the UK, busy roads and direct routes are two of the main barriers
to walking and cycling to school. Fotel and Thomsen (2004) ask: have dangers in neighbourhoods
and cities increased so much that children need to be monitored in order to care for them
properly, or is the monitoring of children’s mobility done on behalf of parental perception with
negative consequences to children’s perception of space and place as a result?

Fotel and Thomsen (2004, p.2) acknowledge that trying to keep children safe from potential
neighbourhood dangers can cause more damage by restricting children from travelling alone.
Part of the decline in walking to school may be related to an overall decrease in children’s
“independent spatial mobility” (McDonald, 2008, p.325).

Lang et al (2011, p.513) also states:

“When a parent perceives the journey to school to be unsafe for a child to walk alone,
whether they choose to drive their child or accompany them. Walking appears to be
influenced by a perception of which option is more convenient. Most drivers perceived car
use as quick and easy, despite time-consuming parking strategies”.

In a Swedish study of over 300 parents and children, Johansson (2006, p.166) found that “a traffic
environment characterized by few cars, low speeds, presence of pedestrian crossings and/or
tunnels, correlated with a negative attitude towards chauffeuring, fewer car journeys and more
independent travel”.

In a Canadian study conducted by Fusco et al (2011) even children have been found to express
concerns about safety regarding the journey to school. Fusco et al (2011, p.6) reports:

“While cars were thought to be a necessary and important feature of social life, many
children worried that drivers could hurt children by speeding or engaging in drunk driving.
For some children (travelling to school actively and not travelling actively), cars were
thought to make the travelling environment hostile, and for others (actively travelling to
school) cars were just another part of their urban or suburban landscape”.

Overall, the previous two sections show that safety, and the perception of safety, are significant in
determining how children travel. Much of the existing research finds traffic levels to be one of the
main concerns parents have for their children’s safety, or to be more precise, the risk of injury as
a result of higher traffic levels. Paradoxically, this concern acts as a barrier to allowing their
children to walk and cycle and usually results in parents taking their children to school by car thus
adding to the current traffic levels. If this cycle continues, the likelihood of traffic levels reducing
enough to decrease concerns regarding traffic levels seems rather improbable.
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Culture

Stough and Reitveld (1997, p. 207) define culture in transport terms as “a slow changing stable
platform of values and rules upon which much faster economic and technical processes and
activities occur”. This suggests that they way people travel is highly influenced by external effects.

Johansson (2006, p.166) states that

“The social urban environment i.e. sense of community ,was positively correlated with the
attitude towards chauffeuring as well as car usage” because “neighbourhoods with a
strong sense of community families may have better communication, which in turn could
facilitate the organization of carpooling to children’s leisure activities”.

Yet when comparing travel behaviour of people living in an urban area (i.e. New York City) to
people living in a more suburban area, Chen and McKnight (2007, p.393) find that respondents
living in the city performed less “dropping off / picking up” activities than suburban respondents.

Culture and social appearance also play a part in how children travel to school. According to
Emond and Handy (2011), social environment factors are very important. In a study into cycling to
school, Emond and Handy (2011, p. 4) explain that “peer influences work both ways. Bicyclists are
more likely to agree that their friends also bicycle and disagree that driving is the coolest way to
get to school”. However, it was also noted that parental influence was much stronger than peer
influence.

2.4.2 Area Factors – Built Environment

Where children live and their surrounding environment is another determining factor in how
children travel. Over time as the global population increases, residential areas around schools are
becoming more densely populated resulting in more homes, roads and traffic present.

All these elements together increase parental concerns over safety and therefore create more
barriers to children travelling to school by walking or cycling than would have been the case in
previous decades.

Handy et al (2002, p.72) suggests that more needs to be done to improve journeys for pedestrians
through mixed use development, street connectivity and good design and adds that this would
enhance the feasibility and make walking and cycling appear more attractive to potential users by
“reducing the physical and psychological barriers” in an attempt to improve the health and quality
of life of residents.

In a UK based study, Panter et al (2010) find that (when distance is not a considered factor)
children travel less actively (by walking or cycling) to school in areas which are highly connected
and more deprived with a route from home to school which was short, direct and included a busy
road.
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Kerr et al (2007) also finds that children who live in denser areas are more likely to travel actively
than those who do not. Müller et al (2008) acknowledges the benefits of active travel in Germany
but reminds us that this is not always possible for children living in rural areas. However, this is
still an option for those living in urban and suburban areas. Johansson (2006, p.167) suggests that
“Urban planners should therefore aim to reach a standard where the majority of parents would
come to trust the environment. Parents with a high level of trust in road users expressed a more
favourable attitude towards independent travel”.

Johansson (2006, p. 167) concludes that:

“...planners and policy-makers should focus on improvements in the traffic environment
and the promotion of a favourable attitude towards independent travel in order to
decrease car usage and increase children’s independent travel. Although it is vital to
continue the on-going efforts to increase traffic safety, they are not likely to be sufficient
to reduce the trend of chauffeuring children”.

Emond and Handy (2011) find that children are more willing to cycle to school provided there is a
safe and direct route from their home to school. However, according to Gallimore et al (2011,
p.184) adds “residential density brings more students within walking distance of their school, and
pedestrian-friendly street designs allow for short and convenient walks. Land use diversity,
although important for adults’ walks to multiple destinations, might be less important for
children’s walks to school”.

As Gallimore et al (2011) suggests, although land use is important in how children travel, the
distance they travel is perceived to be more important and more of a contributing factor to which
mode of transport children use to travel to school.

Distance to School

Distance to school usually helps determine mode choice in the journey to school; cycling is seen
as more appropriate for shorter distances, but public transport is seen as more appropriate for
longer distances to school (Müller et al, 2008). For instance, Marshall et al (2010, p.1539) report
that in the US, when a child’s school is close to home (approximately 1 mile) the likelihood that
they will walk increases, but “the odds of walking decline rapidly at longer travel distances: for
travel distances greater than 1.6km”. This is also supported by the findings of Davison et al (2008)
in a literature based study, in which children who live 1 mile (or 1.6km) from their school are 3-5
times more likely to walk to cycle to school than those who live further away.

In a study of pupil’s travel behaviour in Davis, California, Emond and Handy (2011) determine
(using bivarate analysis) that the distance children are willing to cycle to school varies between
cyclists and non-cyclists. 67% of non-cyclists interviewed stated that 2.5 miles was too far to cycle
from home to school, however only 23% of cyclists felt this too far to cycle to school.

When travelling further distances to school, children are more likely to use motorised transport
than other modes.
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In a German study, Müller et al (2008, p.342) state that “[journey] distance strongly influences the
travel-to-school mode choice, students switch from modes appropriate for short distances like
cycling to modes appropriate for longer distances like public transport”. Rosenbaum (1994)
acknowledges that the car does provide utility to the user and can have benefits for children as it
can allow more accessibility as parents or guardians can drive them to places public transport may
not go, as the car is also a more convenient for transporting particularly very young children.

Lang et al (2011) also link distance with time constraints in Australian pupils, and state that
parents make their decision on which mode children will use in their journey to school based on
how far they have to travel and how long this journey will take them by certain modes and state
that an important factor is ‘convenience’ (p.513).

This section shows clear relationships between mode choice and distance to school. Active travel
through walking and cycling (1 -2.5 miles) are more common transport modes for shorter
distances whilst motorised transport is used more for further distances.

Population Density

To aid accessibility, schools are usually located in more densely populated areas. This generally
leads to increased and complex traffic patterns involving both car drivers and buses leading to
pedestrians and cyclists being more vulnerable (LaScala et al, 2004).

Falb et al (2007) have shown using Census data from 1700 schools in the state of Georgia (by
means of multivariate regression analysis) that high population density, smaller schools and high
street connectivity can lead to more children walking to school. Lower population density can
lead to more safety concerns in areas which have reduced transport accessibility and less
infrastructure and facilities available for pedestrians and cyclists (such as road crossings,
pavements and cycle lanes) can lead to increasing safety concerns of parents and thus creating
barriers to sustainable travel to school.

In contrast, the findings of Panter et al (2010) in the UK in which children who live in highly
connected, but more deprived areas with short direct routes to school, which included busy roads
are less likely to walk and cycle to school. According to Gallimore et al (2011, p.187) urban routes
are considered more ‘walkable’ for children travelling to school than suburban routes based on
“traffic safety, accessibility, pleasurability, crime safety, and diversity but less housing density”.

Boarnet and Crane (2001) add that people who prefer not to drive, tend to live in areas of higher
density as mixed use neighbourhoods offer more transport alternatives which are readily
available. Dalton et al (2011) support this and learn that pupils are more likely to travel actively to
schools located in areas with higher residential densities (which hosted on-street parking,
sidewalks or curbs, tall buildings and fewer trees).

Lin and Yu (2011) also determine that pupils are more likely to travel to school actively in denser
urban areas than in rural areas as a result of safety concerns, vehicle speed and travel distance.
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It is interesting that the previous studies discussed above find that parents claim that they feel
children are safer in areas which are more densely populated, yet this has also been highlighted as
a safety concern as higher population levels usually leads to increased traffic levels, which is yet
another barrier to walking and cycling to school. Tranter and Whitelgg (1994) found that even in a
city such as Canberra in Australia (which has been designed around the safety of pedestrians and
cyclists) concerns of parents regarding traffic and ‘stranger danger’ still exist. This suggests that
even if a residential area has low population density, or has sufficient pavements and cycle lane
facilities, the parental concerns of attack or injury outweigh the population density factors.

2.4.3 Area Factors – Natural Environment

The surrounding natural environment in which children travel is another important aspect of
travel behaviour. For example, in a Canadian study into active school travel Fusco et al (2011, p.4)
find that is children are very aware of their surrounding environment, and feel safer and more
willing to travel actively in an environment in which they feel comfortable as places such as home
and school “conveyed a sense of safety”.

However, changes to this environment can result in barriers to walking and cycling to school and a
change to motorised transport. The following sections will explore how climate and topography
affect travel behaviour.

Climate

Few of the studies on travel behaviour note the time of year the data collection took place. Only a
few studies have taken place more than once a year to allow for seasonal comparisons to be
made in travel (e.g. Kilpeläinen and Summala, 2007; Koetse, and Rietveld, 2009; Keay and
Simmonds, 2005). However, it is common to assume that during warmer and drier weather, the
likelihood to walk or cycle increases and when the weather is cold and wet travel via motorised
transport increases.

In school travel, the weather influences walking and cycling to school the most as pupils tend to
use the bicycle as opposed to car for travelling shorter distances to school depending on the
weather as determined in the results of Müller et al (2008). This study focuses on distances
travelled to school and models the impacts of changes in distances and climate on mode choice.
Using a multinomial logit model the research was conducted using the details of 4,650 pupils from
colleges from Dresden, Germany to determine the factors which influence mode choice. The
results show that pupil’s travel was influenced by distance and the weather (the number of pupils
cycling particularly falls during colder weather) but the car gave the users maximum utility
regarding both of these factors.

However, Nankervis (1999) states that a change in weather does not necessarily mean a user will
switch from cycling to other modes of transport and that many cyclists will still cycle regardless of
weather or climate.
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Changes in the weather do not just affect the comfort levels of travel but wet weather reduces
the level of safety, travel speeds and volume of traffic (Kilpeläinen and Summala, 2007; Koetse,
and Rietveld, 2009) for all modes.

In a study of travel in Melbourne, Australia, Keay and Simmonds (2005) find that in many
countries increased rainfall usually leads to an increase in road accidents. It is likely that this
trend would also increase the parental concerns of children’s safety in the journey to school. Keay
and Simmonds (2005) find that rainfall in winter / spring has the highest impact on travel and
reduces traffic volume and increases the risk of accidents and also note the reduction increases
further when comparing day time travel and night time travel.

While researching travel behaviour in Brussels, Khattak and De Palma (1997) find that 69% of the
total 1,218 respondents had access to an alternative transportation mode as well as their normal
mode of travel, but that only 5% would actually change between transportation modes according
to season. They also learned that if the accessibility of transport is high for school children
(because their common modes of travel are always available), changes in the weather are less
likely affect travel routines (e.g. time of departure).

Weather patterns between summer months and winter months appear to only have a small effect
on mode choice, because many users do not change their travel habit during the year. However
Koetse, and Rietveld (2009, p.216) note that such findings suggest there is a “limited substitution
between car and public transport”.

Topography

As already explored, parents prefer their children to have a safe and direct route to school when
walking or cycling. However, not all areas can have a direct or straight route from home to school,
particularly in rural areas. For example, when investigating travel behaviour in Northern England,
Pooley et al (2011) found that walking and cycling rates reduce in areas with varying surfaces and
which comprises of hills.

When the natural environment around a child’s home and school does meet the idealised ‘flat
and straight’ preferences, it is likely they will begin to rely on motorised transport especially
during the winter months (Dalton et al, 2011). Typically, rural areas consist of more hills, winding
roads and uneven surfaces than urban and suburban areas, and it would be expected that as a
result the number of children travelling actively would be less in a rural area than an urban area.

Yet, in a literature review study conducted by Sandercock et al (2010), it appears that children
who live in rural areas are significantly more physically active than children living in urban areas as
a result of more open areas, but that rural children are less physically active than suburban
residents. The authors suggest this could be due to parks, fields and sporting activities being more
accessible to suburban children than for rural children. Less research has been carried into the
natural environmental factors which affect school travel, however it is likely this is because there
is very little policy makers and planners can do to encourage sustainable travel when poor
weather or uneven terrain are a barrier to walking and cycling to school. However, it is still
important to note that these factors influence school travel and that more motorised travel is
expected in these less built up areas.
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2.5 Institutional Factors

The previous sections of the literature review have explored the individual and area factors which
influence school travel. However school and policy factors are also important elements in child
travel behaviour.

Where and how children travel is often determined by the school they attend and the local
authority policies available to them. The following sections will explore the school based aspects
which influence school travel focusing mostly on school type and size. The second part of this
section will explore the current school travel policies in place which affect how children travel and
how policies are changing to try and reduce children’s reliance on car use.

2.5.1 School Factors

From the literature, most of the studies focus on the individual pupil related factors in travel to
school, but only a few investigate the school related factors which influence school travel.

The following sections will look at how school size and type influences child travel behaviour and
how the school curriculum could help to encourage less car reliance and more physically active
travel.

School Size, Type and Quality

In the past decade, the distance children (both primary school aged and secondary school aged)
travel to get to school in Britain is gradually increasing (Fyhri et al (2011). This increase is at least
partly as a result of “bigger units and more children in private schools” combined with “an
increase in car use and decrease in bicycling and walking” (Fyhri et al, 2011, p. 703).

There are few studies into school size and type and the impacts this has on other areas. Newman
et al (2006) note that the average secondary school size in England was gradually increasing from
820 pupils in 1992 to 1000 pupils in 2002 and the average number of pupils in a US high school
had also risen from 684 pupils to 2000 pupils over the same timescale.

Findings from modelling exercises conducted by Foreman-Peck and Foreman-Peck (2006, p.157)
suggest that larger schools have poorer public exam results in the long run and perhaps as “school
size affects attendance rates as well, and since attendance contributes to exam outcomes, there is
an additional small indirect impact of size”. These findings are also supported by Jones et al (2008)
in which larger schools also had higher dropout rates and poor attendance.

Kerr et al (2006) link back to the issue of distance and mode of travel and suggest that if more
schools were developed within local neighbourhoods and communities, the shorter distances to
school would allow children to have the opportunity to walk and cycle to school each day.
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Currently, there are many different types of schools available to pupils. Parents are no longer
restricted by catchment areas in many countries when choosing which school to send their child
to (i.e. in the UK, US or Australia) and therefore have more choice in where they attend. Usually
parents wish to send their children to the schools deemed the ‘best quality’. Gibbons and Silva
(2011, p.325) define school quality as “measured by test scores tends to dominate parental
perceptions of educational excellence”. This is also supported by the findings of Bast and Walberg
(2004, p.438) which find “parents put academic achievement at the top of their list of concerns
when choosing a school, meaning they presumably are acting in their children’s long-term best
interests”. The importance of school quality is voiced by O’Shaughnessy (2007) adding that it is
not only the quality of the school which parents consider, but also the quality of pupils each
school attracts.

According to Gibbons and Silva (2011) when choosing which school to send a child to most
parents consider academic performance and their child’s welfare to be the most important issues
to address. Using regression analysis, the study finds that a school’s academic achievement or
‘quality’ is usually the main reason for selecting a school even though this does not directly affect
how happy a child will be at the chosen school.

Gibbons and Silva state the school quality “only moderately correlated with their child’s
enjoyment. More generally, most of the correspondence between child and parent perceptions is
more easily explained by shared family attributes and experience, than by the observable
characteristics of the school” (p.325).

Walker and Clark (2010) find that in rural communities school choice can be a very complex
process as some parents have familial ties with the local school in their local community and that
they had a sense of duty to support that community and those travelling ‘out-of-catchment’ feel
like ‘outsiders’. However, other parents who did not feel the local school as ‘right’ have concerns
over the incurring costs that required more flexibility particularly for the mother of children (who
traditionally took the children to school).

From a negative point of view, Burgess et al (2005) note that school choice can also lead to too
much demand on certain schools forcing them to have to ration places. Burgess et al (2005) add
that originally value of homes would increase around schools considered to be ‘high quality’ but
with the introduction of school choice in some cases this has changed. Finally, the school choice
policy may lead to lesser quality schools not being monitored or receiving the attention needed
when parents can choose for their children not to attend them. Burgess et al (2005) suggests
there needs to be regulations or standards enforced to ensure this does not happen.

Burgess and Briggs (2010) state that the policy also opens up to parents trying to ‘work’ the
system to ensure their children attend a certain school and not necessarily following the rules as
others.

School size and quality link back to school quality and whether schools are perceived by parents
to be of good quality. Schools of higher academic achievement and higher quality are seen as
more attractive to parents who are willing to travel further to enable their children to attend. This
is one result of the school choice policy which will be explored in more detail in the Institutional
section of this chapter.
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School Curriculum

Some studies touch on the issue that when pupils are physically active during the day (either by
free play or sports or physical education lessons) they are more likely to be willing to travel
actively to school.

Chodzko-Zajko et al (2008, p.605) list the main barriers to active travel as:

“Lack of funding for PE and physical activity programming in the school setting, lack of
safe and affordable opportunities for afterschool physical activity, poor communication
between the school and parents, and between the school and local community partners,
environmental constraints that limit physical activity such as lack of sidewalks, traffic,
unsafe conditions, lack of equipment, and inadequate/improper facilities”.

Merom et al (2006, p.685) adds that “schools could take a leading role in educating children and
parents and other members of the community of the transport options available and the multiple
health benefits of active transport”. This is confirmed by Hammerschmidt et al (2011, p.63) who
add that schools are a “natural way” to promote active travel.

Cooper et al (2005) suggest that children are more likely to travel to school by walking and cycling
when they are more active in other areas of their daily life (e.g. lunch time activities or after
school activities). If children are encouraged to be active in all aspects of their life by parents and
school, it is likely that they will be more willing to travel to school in a more sustainable way.
However, if the area in which children live in is more pedestrian friendly and thus accommodating
the parental concerns, children are more likely to actively travel to school (Kerr et al, 2006).
Hume et al (2009, p.199) add that “programs that aim to increase active commuting throughout
childhood and in adolescence may have a positive effect on children’s accumulated physical
activity”.

Zenzen and Kridli (2008, p.242) take this even further in their American study and declare,
“Schools are a critical part of the social environment that shape children’s eating and physical
activity patterns”. Procter et al (2008) also confirm this view of schools having a strong impact on
child health. Their UK based study states that children spend much of their waking hours at school
and that more focus needs to be in promoting healthy lifestyles within the curriculum.

More research could be done to determine how schools can encourage more walking and cycling
to school as opposed to car travel. Although schools take responsibility for children’s level of
physical activities during the school day, it does not appear that schools do much to encourage
active travel to school.

2.5.2 Policy

The last major subcategory identified in this review concerns policy influences. Within this, it is
perhaps logical to first outline the issues that emerge from the literature before commenting on
the effects of some of the policy solutions that have directly and indirectly affected school travel.
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Stranger danger and bullying is a great concern as found by Carver et al (2008) and Timperio et al
(2004) and school travel policy makers need to have contingency plans in place to deal with issues
as well as doing all they can to ensure children feel safe whilst travelling to and from school.

Health

Interestingly, the ONS and DfT (2008) note that while 18% of traffic is made up of home-to-school
trips at 08:45, between 08:00 and 08:59 the proportion is just 15%. Moreover, during school
holidays not only does home to school trips disappear from the network, but adult commuting
trips in the peak hour fall by 15% too. The main health concerns relating to school travel include
obesity, mental well-being / independence and air pollution.

Stough and Reitveld (1997) note that transport policies are heavily influenced by the interests of
stakeholders in the decision making process. One of the main stakeholders in school travel is the
school children themselves. The numbers of children travelling to school via healthy or active
methods (such as walking or cycling) has fallen gradually over the last few decades. As a result,
children are becoming more reliant on motorised transport resulting in an increase in health
issues (Christie et al, 2011; Dreyer and Eagan, 2008) and declining independence (Johansson,
2006). School travel is a popular topic as childhood obesity is an increasing issue.

Many children are travelling by car and have high car dependency and some studies suggest that
this could lead to numerous health and mental issues (Carver et al, 2008, Ells et al, 2005, Fyhri and
Hjorthol, 2008, Hillman et al, 1993; Limbers et al, 2008; Mackett et al, 2005, and Wen et al, 2008).
The car can been seen to offer more freedom and flexibility for the journey to school (Hillman,
1993) but this can lead to children becoming increasingly dependent on this mode of travel.

Ridgewell et al (2009) defines being car dependent as “where driving has become a habit and
often a perceived necessity” (p.44). Ells et al (2005, p.441) acknowledge that obesity is a “complex
disease with different genetic, metabolic, environmental and behavioural components”.
Therefore, lack of exercise cannot be blamed for all cases of childhood obesity, but it certainly
plays an important role in keeping children fit and healthy.

However, Ells et al (2005) do state that less than 1% of obesity cases are a result of a direct
generic disorder and that the main causes are from parental role models, physical activity, diet
and psychological factors.

Once again, even though children are the main users or travellers, they still have less influence
over how they travel than their parents. Even regarding safety Carver et al (2008, p.224) note that
“The limited evidence suggests that parents’ views rather than children’s are stronger influences
on children’s physical activity, including independent free play and active transport within the
neighbourhood”.

McDonald (2007) notes that active school travel globally has taken a dramatic fall (particularly
between 1969 and 1983 in the US), yet the rate of children being overweight grew during the
same timescale.
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Table 2.4 Public funding regimes for home-to-school transport provision in selected countries

Sources: Thornthwaite, 2008; Zwerts et al, 2010; Citizens Information, 2010; US Department of Transportation, 2008; Department of Infrastructure, Planning and
Natural Resources, 2004; NSW 2008/09 Household Survey, 2010; Ministry of Transport, 2009.

COUNTRY UK IRELAND BELGIUM NETHERLANDS GERMANY FRANCE USA AUSTRALIA NEW ZEALAND
SCHOOL

POPULATION
12,671,000 700,000 2,428,000 3,380,000 14,065,000 12,265,000 68,041,000 700,000 900,000
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Meanwhile, Hine (2009) investigates the home to school transport policies in Northern Ireland.
This study highlights the issue of cost in school policy (around 5% of the annual education budget
is spent on school transport at around £65 million in 2008 as stated at the beginning of this
section) and how local authorities are struggling to fund this policy even resorting to some travel
rules which can be debated as unsafe (such as the 3 for 2 seating rule on buses in which one pupil
stands on the bus for every 2 seated). Hine explores the concern regarding this policy but does
not fully research the types of pupils travelling on Government provided transport. A greater
understanding into which pupils rely on this policy to access education may help to re-assess the
policy to ensure only those who cannot access education any other way still benefit, but others
who could perhaps walk or cycle to school, find alternative routes to reduce overcrowding on the
school buses.

The statutory home-to-school transport provision policy has been in place all over the world for
many years. Although there are subtle differences, most developed countries around the world
offer a similar policy with similar criterion. Even though these policies are in place, there is still a
gradual rise in car travel in the journey to school occurring globally even though millions is
invested into funding this policy. Considering this policy exists in developed countries, only Hine
(2009) and Thornthwaite (2009) have explored this policy in detail.

Dedicated School Buses

When Government organisations provide transport to school, it is usually in the form of a school
bus. School buses are delivered as either a ‘dedicated school bus’ (DSB) (which can be either
owned or run by the school or neighbourhood authority) or a ‘public service bus’ (PSB) which
serves the local community but where a pupil is provided with a bus pass or means of
identification to allow them to travel on this service without paying a fare each day.

Meanwhile in England, DSBs were not so widespread until after the Transport Act 1980 councils
were able to obtain permits to run their own DSBs and then when these are not in use, the
vehicles can be utilised for others services during the day (White, 2009). Leicestershire County
Council for example, in 2005 introduced a 70-seat yellow coach to transport school children to a
Leicestershire village, but outside of the morning and afternoon service hours, it is available for
other schools in the county to hire for school trips. (Leicestershire County Council, 2011).
However White (2009) explains that after the Transport Act 1985 counties were required to
consider school and public services together for best value for money.

Perhaps the most well known example of the use of the DSB occurs in the United States, where it
is known as the Yellow Bus. The DSB in the US is a service provided, owned and operated either by
school districts or by private contractors (McGuire and Van Cott, 1984). When travelling to school
by bus, US pupils in urban areas tend to walk short distances to a bus stop to be picked up and
pupils living in more rural areas are picked up at their homes (Riera-Ledesma et al, 2011). This
style of bus travel is copied all over the world as varied as Dubai, China, Hong Kong and the United
Kingdom.
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The DfT (2003) evaluates:

“Initial reactions to the yellow bus schemes in all the areas were broadly positive from
students, schools and parents. The commitment to improve quality was appreciated and
the introduction of the schemes seen as being a very visible commitment by the local
authority. Initial concerns largely related to operational issues such as timings of services.
Overall, awareness of the schemes was high at all the schools in the three pilot areas, with
few parents/pupils unaware that yellow buses were serving their school” (p. 2).

The evaluation made by the DfT states that there was a modal shift experienced when the Yellow
Bus scheme was introduced into an area and that the piloted areas saw bus use rise, but by May
2003, some of the rise was a shift from walking and cycling (rather than the car) to using the bus.

Although the Yellow Bus scheme offered everything that parents wanted for their children,
parents were only willing to contribute around £1.00-£2.00 per day for the service. The Yellow
Bus Commission Report recommends that “Bus Service Operations Grants” should be made
available to help with the costs of Yellow Buses. Yet, in the current economic climate, it is very
unlikely this will be made available.

Overall, the school bus offers one of the most sustainable modes of travel over long distances and
a healthier and more environmentally friendly alternative to the personal car. Yet, there are
health and safety concerns which arise through use of the school bus. When offering a bus
service, schools, the Government and bus operators need to ensure that safety is maintained at
all times. If more children were willing to travel to school by bus, the amount of car use, CO2

emissions and congestion / traffic levels could be reduced thus giving a safer journey to school for
pupils whose parents are concerned about their safety as pedestrians and cyclists.

School Travel Plans

Travel plans are a means of delivering sustainable transport measures through the organisations
that generate the trips in the first place. For example, work place-related travel plans in particular
are fairly common in several countries throughout Europe, North America (Enoch, 2012).
Companies have developed travel plans to try and reduce car use and encourage more
sustainable travel. Businesses are encouraged to promote a ‘greener’ image and believe this
benefits them in the long run (Rye, 2002; Coleman, 2000; Dickinson et al, 2003).

In England, since the Education Act of 1996, school travel policies have evolved with much work
undertaken to develop initiatives in a similar way. One area which attracted attention was the
idea of “sustainable school travel” which includes both environmentally and physically healthy
modes of transport such as walking and cycling.

From this, came the concept of the school travel plan as an aid to educate parents of children (as
already noted, parents are the main decision makers in how children travel to school) on how to
reduce car use in the journey to school and promote healthy lifestyles and active travel.
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“A school travel plan is a document setting out a package of measures for reducing the
number of car trips made to a school or a group of schools by parents and staff and for
improving safety on the school journey. No two school travel plans are likely to be the
same. They may range from a very simple statement of school policy through to a
comprehensive document which deals in detail with every aspect of the journey to school
and its consequences.

(DfT, 2002)

School travel plans (STP) have been encouraged to reduce car use and promote healthier travel to
school both for children and for the environment, and school travel advisors were funded to work
together with school to develop adapted plans and schemes to suit individual schools and pupils
to try and maximise the effectiveness of STPs all over the UK. It has been shown that school travel
plans can be very effective in reducing motorised travel to school (Hinckson et al, 2006 and
Hinckson et al 2009) by comparing the travel of pupils from five primary schools both before and
after school travels were introduced.

The UK Government enforced the policy that all schools would have an active school travel plan in
place by 2010. Table 2.5 provides some examples of STPs from around England. Each example
represents one of the geographical areas of the country.

The results of Table 2.5 support the findings of Hinckson et al (2006, 2009) in which STPs can help
reduce motorised transport to school through educating children and parents in transport
alternatives and by offering schemes to encourage sustainable travel.
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Table 2.5 Examples of STP initiatives in England

Type Council Benefits of STP Initiative Details of Initiative
1 Rural Leicestershire By the end of the Summer Term in 2010, 80%

of Leicestershire schools had a travel plan in
place trying to reduce car use in the journey to
school.

The Star
Walker
Scheme

Encourages pupils to walk to school. ‘Star Walker’ schools can
identify and promote a ‘Star Zone’, an area surrounding the school
where drivers are encouraged not to park, but care is needed to
avoid moving the school gate congestion problem to another part
of the neighbourhood.

2 Urban North
Lincolnshire

As a result of STPs, North Lincolnshire has
claimed to have improved footpaths,
improved road signs and markings, changed
road layouts, put in safety zones, increased
road safety training and reviewed parking and
speed regulations.

Cycle
Training
Schemes

North Lincolnshire offers cycling training to primary school children
in Year 5 or Year 6. The courses usually take place over a six week
period and are run by trained volunteers within the schools. Most
of the training takes place on road centred on a "T" junction. The
course gives basic cycling and roadcraft skills, leading to safer
cycling.

3 Metro-
politan

Manchester Schools within the local authority are running
Walk Once a Week schemes such as Walk on
Wednesday or cycle, scooter and bus, walk to
school weeks, sustainable travel schemes that
encourage all non-car modes running once a
week, all week, all term, or all year.

Green Miles
Competition

Established in Manchester in March 2005. The aim of the
competition is to reduce the number of cars on the school "run"
and to increase the number of pupils walking and cycling or
catching public transport to school. Pupils collect "Green Miles"
every day they travel to school in a sustainable mode. Each class
uses these miles to "walk" around a map of Britain, stopping off at
places on the way and learning about them.

4 Outer
London

Kingston upon
Thames

STP engineering projects have been running
successfully in the Royal Borough since 1999.
To date, the Council has worked with over 30
schools.

Debra the
Zebra

The borough's Walking to School mascot, Debra the Zebra, has
successfully been encouraging more children to walk and cycle to
school in a safe manner. She has also launched her two story
books - Debra To The Rescue and Debra Has A Plan

5 Inner
London

Camden Camden claims their STP target will “help to
reduce traffic congestion and air pollution to
make London a liveable city. Camden’s LIP
priority target seven, ‘to maintain or increase
the proportion of personal travel made by
means other than the car”.

WoW
Walk on

Wednesdays

Camden’s chosen initiative to raise travel awareness and reward
sustainable travel behaviour.

Sources: Leicestershire County Council, North Lincolnshire Council, Manchester City Council, Royal Borough of Kingston-Upon-Thames, Camden Council
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School Choice Policy

As already seen in previous sections, the role of the parent is becoming more prominent in
education and that parents are now expecting more involvement and choice schemes are “now so
widespread that parents are coming to more options variety” particularly in the US and UK
(Cooper, 1991, p.247). Cui et al (2011) suggest that parents today are more willing to drive their
children further to school if it means they can attend a better quality school or a school with
higher achievement rates.

In many countries across the world, ‘school choice’ policies have been established which allow
parents to choose to send their children to any school instead of being restricted to sending their
children to the school closest to their home (O’Shaughnessy 2007; Barrow 2002). The rationale for
this approach is that encouraging school to become more diverse and to compete with one
another for students raises the quality of education provided across the sector as a whole
(Burgess et al 2006) and proponents would argue this is what has happened. Burgess and Briggs
(2010, p.83) state that “doing well at school is helped by attending a good school”, adding that
originally only the children from richer backgrounds had access to better quality schools.

As a result, it is likely that the children and their parents take advantage of the school choice
policy (and so are usually not eligible for free bus travel) and that this school is outside practical
walking and cycling distances of 1-1.5 miles (Müller et al 2008; van Sluijs et al 2009) and therefore
are increasing nationwide VMT and CO2 emissions. Overall, studies have been conducted that
investigate the ‘success’ of ‘school choice’ (i.e. Burgress et al, 2005; Burgess and Briggs, 2010), but
one area that does not appear to have been widely explored is the impact that the parental
choice agenda has on travel patterns and the resulting impacts.

Müller et al (2008) models behaviour based on pupil-specific factors to determine which mode of
transport offers the pupils in the sample the ‘highest utility’ or benefit to them. The main modes
of travel to school analysed include the person car / motorcycle, walking, cycling and public
transport and determines which factors lead to pupils receiving the highest utility from that mode
and compares travel behaviour between the summer and winter months.

Two further exceptions to this have examined these issues in detail in the United States, both in St
Paul, Minnesota. Marshall et al (2010) examined the effects of a school choice policy on CO2

emissions using a multinomial logit model. The results show that children travel to schools further
distances from home as a result of the school choice policy. In the study, parental school choice
significantly increased CO2 emissions – by between four and seven times. In a further study
Wilson et al (2007) also explored this by analysing data from the US Census and timetables and
details of local bus services, then using a proof-of-concept model technique to simulate changes
in school travel when the school choice is offered and removed. The study concludes that changes
in children’s travel behaviour can result in considerable transportation and cost implications
including pollution such as emissions. For example, in one scenario, if the bus was removed from
school travel, cost, distance travelled and CO2 emissions all rose by 4.5 times.

Therefore, as governments continue to push the school choice agenda, the time would seem right
for assessing what the wider transport-related impacts of the policy may be as a consequence.
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Wilson et al (2010, p.2181) state that:

“school choice substantially influences school commuting travel behavior, mainly by
increasing travel distance, and subsequently, mode choice. School commute mode may
also be influenced by urban form (specifically, local road density), demo-graphics, and
parent mode choice. Our findings have direct implications for school district transportation
budgets and parents, but also speak to local traffic congestion, childhood exercise levels,
urban air pollutants, and greenhouse gas emissions”.

This research shows that policy, and the school choice policy in particular, has significant impacts
on how children travel to school in the United States, but little research has been done into
whether this is also the case in the United Kingdom.

2.6 Literature Review Summary

Getting children to and from school in a safe and sustainable way is often one of the most
important objectives for school transport policy makers. In order to understand why children
travel by certain modes, it is important to understand the underlying factors of their mode choice.
Despite utility maximisation being at the forefront of most aspects of our daily lives, no current
research exists into the factors which investigate utility maximisation in the common daily journey
to school. Research into the policies behind why children travel they way they do remains fairly
under researched.

This chapter has offered a broad review of the current literature on various factors affecting
school travel, including the main influences on child travel behaviour (i.e. individual, area, and
institutional policy factors) and the reasons and barriers to modal choice (especially looking at the
personal car, walking and cycling and bus usage and finally examining the main policies which has
had impact on school travel (including school travel plans, dedicated school buses, the home-to-
school transport provision, and the school choice policy). It can be seen that the main factors
affecting school travel include individual, area and institutional factors.

Overall the following research propositions emerge from this review as a result:

Proposition 1
Age appears to be a recurring issue surrounding school travel. Children travel less independently
when aged 7 years and younger (Hillman, 1993) and are restricted in their mobility, thus resulting
in the car becoming their main mode of travel (Rosenbaum, 1993; Cooper et al, 2003). Research
conducted by Mackett et al (2005) also suggests that older children travel more actively (by
walking and cycling) than younger children. From this, Proposition 1 has been developed to
investigate this assumption that younger pupils are more reliant on motorised transport modes
than older pupils.

Younger (primary) pupils are more likely to travel by motorised modes of transport in their daily
journey to school than older (secondary / Post 16) pupils.


