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Abstract 

Sustainable urban mobility calls for well-informed design of neighborhoods. 
Although many studies have been conducted in the field, there is little evidence 
about the relationships between design elements, urban quality and behavior. Little 
is also known about residents’ valuation of design and urban quality in this context.  

This study uses a multidisciplinary approach to deal with these issues. The focus 
is on children’s leisure activities, their travel mode and independence of adult escort 
in trips to school. Logistic regression models were used to analyze connections 
between neighborhood design, parents’ satisfaction with urban qualities and 
children’s behavior. The study included socioeconomic factors, parents’ stated 
importance of qualities and travel mode to work. It was conducted in a suburban 
district in the Stockholm region, in three different modernist neighborhoods and 
one traditional villa area.  

The results support the hypothesis that environmental and social qualities, and 
proximity to school, can influence children’s trips to school, and the location and 
frequency of children’s leisure activities. The results confirm and extend earlier 
research. Two separate lifestyles were identified across neighborhoods with differ-
ences in housing type and socioeconomic characteristics. They related to parents’ 
preferences for and priorities of public versus private urban qualities, and location 
of children’s leisure activity and travel mode to school.  

The results suggest that schools should be located in neighborhoods, close to 
both homes and transit, that neighborhoods are car-free or traffic separated and 
that the outdoor environment is stimulating and cycling-friendly. They further 
suggest that a higher quality of children’s environment would be achieved if 
parents’ preferences had greater impact on urban developments, whereas current 
professional design ideals of mixed traffic and high density can be unsupportive of 
these qualities and can increase car escorts. Altogether, the results point to that 
design at the neighborhood scale has significance in relation to mobility require-
ments; and that new priorities are needed in planning and design as part of a 
comprehensive urban and transportation policy.   
 
Keywords: urban design, neighborhood, car use, child leisure activity, school trips, 
lifestyle, perceived environment, importance and satisfaction analysis. 
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1. Introduction and Summary 

This thesis deals with the question how neighborhood design can influence resi-
dents’ activities and car use. The focus is on children’s leisure activities, travel mode 
and independence from adult escorts in trips to school. It takes a multidisciplinary 
approach in dealing with these issues.  

1.1 Background 

The question of how the built environment can influence travel behavior has 
occupied researchers since the 1970s, when attention was directed to energy use in 
transportation systems. New developments with low density on the outskirts of 
cities, so called urban sprawl, were regarded as important contributors to the rapid 
increase of energy use. Several studies were conducted on the connection between 
the built environment and transportation characteristics, specifically at the town 
scale.1 These studies often formed the basis of recommendations on the concen-
tration of urban development around transit nodes and corridors. During the 1980s 
and 1990s, environmental concerns widened and focus shifted to the local quality 
of life (ECMT 1995).  This coincided with a concern for the neighborhood and its 
design, and with new ideals for urban development.  

The new ideals among architects and town planners are critical of car-oriented 
urban development, where large areas are used for roads and parking. They are also 
critical of many of modernism’s design ideals. The new design recommendations 
for the neighborhood scale include balanced density, mixed use development, 
pedestrian-friendly design, reduced speed limits, and the integration of motorists 
and other road users. Advocates of the new ideals say that towns have lost their 
role as meeting places for people and as centers for trade and urban life. Through 
their recommendations, they would like to develop a livable environment for 
residents, and an urban way of life. New design ideals recur in documents under 
headings such as Neotraditional or New Urbanism. The American organization 
Congress of New Urbanism formalized design ideals in 1996 in the ‘Charter of the 
New Urbanism’ (CNU 2009). 

Even older planning and design ideals are linked to contemporary lifestyle ideals, 
based on theories of what comprises ‘a good life’ in terms of residential quality and 

                                              
 
 

1 Newman and Kenworthy (1989) conducted one of the larger studies, which led to 
considerable debate. 
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activity patterns. Yet, changes in people’s values and lifestyles, as well as differences 
between groups and people in various stages of their lives, should be able to 
influence and alter the use of the built environment, which is slower to change. 
Thus, it is crucial to know how different groups use the built environment and the 
significance of the built environment for the behavior of various groups.  

The group in focus in this thesis is households with children. Child households 
have to combine the needs and wishes of both adults and children regarding daily 
activities and residential quality. These different expectations and needs within 
households can place high demands on the characteristics of the residential 
environment.  

Living conditions among Swedish households with children have changed 
considerably during past decades. Both parents now work outside the home to a 
large degree, and most children, from 1-2 years of age up to starting school, attend 
child care centers for a large part of the day. It is commonly acknowledged that 
children’s participation in organized leisure activities has increased. Children are 
increasingly being driven to school and leisure activities by car, which is linked to a 
general growth in car use, and to an increase in traffic risks around schools where 
the children are dropped and picked up by car (Björklid 2002a). Taken together, 
these changes lead to an expansion in car use. Authorities in several countries have 
also pointed out that children’s car trips lead to reduced independence for children 
and to too little physical activity, accompanied by the risk of serious health effects. 
In many places in the USA and Europe, projects are thus underway to reduce car 
use for school trips. Since urban development patterns and car dependence differ 
between the USA and Europe, conditions for coping with these problems also 
differ.  

Swedish urban and regional planning has had relatively strong control over land 
use and urban design during the 20th century. Deregulation in the 1980s and 1990s, 
provided greater opportunities for private actors to influence urban development. 
With deregulation, households’ various preferences for residential quality could play 
a more significant role in urban development through residential choice. In 1992, 
Sweden introduced a school reform that enabled guardians to choose a school for 
their children more freely. The school reform improved the economic possibilities 
for establishing independent schools, as they received about the same reimburse-
ment per pupil as municipal schools (NUTEK & Almega 2007). School as a public 
institution ‘in the center of town’ is no longer self-evident, and in some areas 
children travel long distances to schools in other districts (Bunar 2001). Through 
the free choice of school for children, it is relevant to consider alternative locations 
of schools with reference both to accessibility to schools, effects on the choice of 
travel mode, and children’s independence in school trips.  

Against this background, several questions arise. How can development 
principles and design ideals contribute to reducing car use and increasing children’s 
independent mobility? Can increased influence of households’ demands on resi-
dential environments contribute to this? In which regard is regulation of urban 
development motivated? 
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The question of how the built environment affects travel behavior was discussed 
in the thesis, ‘The Significance of Urban Form for Travel: With a Case Study on 
Child Families’ Residence and Travel in Four Suburban Areas’ (In Swedish) 
(Westford 2004). The study contains a multidisciplinary literary survey, a pilot study 
that examines parents’ travel behavior and an importance-satisfaction analysis con-
cerning the residential environment. It also includes a discussion of how current 
design ideals may affect travel. The literary survey is edited and presented as 
Chapter 3 in this thesis. The pilot study on adults is fully discussed in the earlier 
report.  

Since the early 1990s, a number of studies of the relationships between urban 
design and travel at the neighborhood scale have been conducted. Neighborhood 
studies often identify urban types and make comparisons with travel behavior or 
gas consumption. It is common to differentiate between traditional urban and 
suburban types. Other studies analyze relationships between measures of the built 
environment and individual travel behavior data. These studies focus on differences 
in density, street patterns and distance to activities (Naess 1995, Handy 1996, 
Bagley and Mokhtarian 2000, Ewing and Cervero 2001, Boarnet and Crane 2001). 
The theoretical basis for analysis in these studies is travel behavior theory, based on 
economic theory. Within this field is a growing interest in interdisciplinary research. 
However, it is insufficiently studied how the experience of qualitative elements in 
the neighborhood influence behavior. Some researchers emphasize the importance 
of residential choice for measured correlations between the built environment and 
travel (Handy 1996, Boarnet and Crane 2001, Krizek 2003). Yet, the significance of 
residential choice has been empirically studied only to a small extent. In recent 
years, the knowledge of these relations has advanced (Handy et al 2008, Cao et al 
2009) 

Studies of children’s behavior seldom occur in traditional travel behavior 
research. One of the exceptions is a study of the importance of school location for 
modal choice (U.S. Environment Protection Agency 2003). A study of children’s 
leisure activity and travel behavior in the different settings of a town, a small 
community and a rural area applied a human geographic perspective (Tillberg 
2002). Studies of the importance of the built environment for children’s physical 
activity, travel mode and independent mobility are mainly dealt with in the field of 
environmental psychology (Hillman et al 1990, Kyttä 2003, Johansson 2004). These 
studies focus on the relationships between experiences of the environment and 
different aspects of behavior. Yet, the significance of the built environment and 
design elements for children’s leisure activity and school trips need to be further 
studied. The influence of parents’ attitudes and residential choice is also 
insufficiently studied in this context.   

1.2 Aim and Method  

The aim of this thesis is to study how neighborhood design and quality elements 
can influence residents’ activities and car use, specifically the type and location of 
children’s leisure activity, children’s travel mode and independence in trips to 
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school. These issues are examined from an urban planning and design viewpoint. 
Characteristic of urban planning practice is synthesizing work, i.e. the balancing of 
many different aspects and qualities in decisions on urban development. Urban 
design ideals are attempts, within the framework of more or less expressed visions 
of society and ways of life, to develop syntheses of different qualities in the built 
environment. To study the significance of individual design and quality elements 
can be difficult, since they form part of the whole. At the same time, separation of 
elements makes it possible to clarify which elements and behavioral mechanisms 
can be used to shift urban development in a desirable direction. This issue is dealt 
with so that the empirical study examines the significance of variations in 
neighborhood types together with experienced design and quality elements. The 
results are discussed in the last chapter of the thesis in relation to current design 
ideals.  

A balancing of different qualities in the built environment also occurs in 
households’ residential choice. Through studying how households evaluate quality, 
in combination with their actual choice of residence, indications emerge of house-
holds’ balancing of quality relative to urban design ideals. The results also give 
indications of which built elements and qualities could be satisfied through the 
housing market.  

The literary survey examines the theoretical and empirical contributions of 
several disciplines in shedding light on the connections between the built 
environment and travel, and on how residential choice can influence these 
connections. It outlines contributions based on economic theory, theory of the 
built environment, social psychology and environmental psychology, and looks at 
how the concepts of lifestyle and way of life are used to explain travel and 
residential choice. The survey also includes an outline of the state of knowledge of 
the built environment’s significance for children’s activities and travel behavior. The 
first part of the survey, Chapter 3, concludes with a model of the connections 
between the design of the neighborhood and behavior. Chapter 4, on children’s 
behavior, concludes with models that form the basis of the empirical study. 

The empirical study consists of a postal questionnaire addressed to one parent in 
each household with children of 0-13 years. It includes a one-day activity and travel 
diary for the children in the household, as well as parents’ evaluation of 
‘importance’ and ‘satisfaction’ with 34 different aspects of design and quality in the 
neighborhood. These were studied using attitude scales. In addition, questions were 
asked on preferences for neighborhood design, income, education, car ownership, 
and trips to work. The study was undertaken in four neighborhoods in a suburban 
district in the Täby municipality in the Stockholm region. Each neighborhood is 
located within pedestrian and bicycling distance from the shopping center and 
stations of the railbound transit system. Each neighborhood represents one urban 
type. Three of the neighborhoods were constructed during the 1950s and 1960s. 
One is largely influenced by the large-scale ideals of modernism and two are 
influenced by neighborhood unit design principles, including an elementary school 
in the neighborhood. One of these has multi-family houses and the other single-
family houses. The fourth neighborhood has a traditional suburban design with 



 
 

 
 
 

5

detached houses from the 1920s and later. The questionnaires were complemented 
through documentation of the area studied, and informal interviews with residents 
in connection with visits to the area and telephonic reminders. 

Chapters 7-8 used three logistic regression models for examining relations 
between neighborhood type, quality elements, and children’s behavior. The first 
model examined the relationships between the neighborhood (independent 
variables) and behavior (dependent variables). To verify behavioral mechanisms in 
these relationships, the requirement was made that a statistically significant 
association should exist between experienced qualities and behavior, e.g. between 
the experienced nearness to school and the choice of allowing the child to walk. 
This relationship was examined in Model 2. Model 3 examined the neighborhood’s 
(independent variables) association with quality elements (dependent variables). The 
analyses included variables for household income, car ownership, child age, and the 
importance of quality elements.  

By linear regression, complementary models analyzed associations between 
parents’ experienced quality elements (independent variables) and the experienced 
quality of children’s trip environment and the outdoor environment (dependent 
variables).  

Frequency distribution and cross-tabulation were used to examine the 
importance of and satisfaction with the quality of the different neighborhoods 
(Chapter 6). The results indicate where there are differences in quality between 
neighborhoods, and differences between the experienced quality and the 
importance of quality. This, in turn, suggests in which neighborhood and for which 
elements one can expect a positive or negative effect on behavior. The results of 
importance and satisfaction are further used as indications of how households in 
the different neighborhoods set priorities between qualities in their residential 
choice.  

1.3 Concepts 

Design is used to denote two meanings. It is the action: to design built environment. 
It is also the physical result of the design. As such it is an intentional form. The 
concepts design and form are here used to denote physical elements in the 
neighborhood or district. The traditional definition of urban is, according to refe-
rence works, ‘metropolitan, of or pertaining to a city or town’. By the choice of the 
concept ‘urban’, the point is made that the thesis does not include developments 
outside the metropolitan or town area.  

To denote the various geographic levels of urban design, parts of the academic 
literature employ the value-neutral concepts, ‘micro’, ‘meso’ and ‘macro’. There, 
‘micro’ denotes the most detailed level of design of entrances and distance between 
houses and streets, ‘meso’ is the intermediate level represented by neighborhood 
and districts, and ‘macro’ is the town/city level and the regional level. The 
concepts, however, have vague limits and can be ambiguous, e.g. often the concept 
meso is not used, and then the micro concept becomes more encompassing. Here, 
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focus is on urban design at the meso-level according to the definition above. 
Instead of these concepts, this thesis uses the concept ‘neighborhood level’.  

A neighborhood usually denotes the geographic area within which social relations 
arise, based on proximity and common interests in the near environment. A neigh-
borhood also denotes an area, which is geographically defined by planning or 
design, to have neighborhood functions. The concept residential environment here 
denotes the qualities of residents’ near environment.   

1.4 Results and Conclusions  

Approaches in the Literature 

The relationships between the built environment and travel behavior are normally 
studied with the help of travel behavior theory, based on economic theory. Design 
aspects like street networks and mixed uses are interpreted in analyses as variations 
in distance and time use. According to the theory, reductions of distance may lead 
to shorter trips and thus to a higher share of pedestrians and bicyclists. Yet, 
reductions in distance can also lead to more and longer trips. The literature shows 
that both these mechanisms are active. 

Several disciplines contribute to a more complex picture of the relationships 
between the built environment and behavior.  Theory on the built environment 
categorizes the environment in physical, spatial, esthetic and functional elements; 
categories that are used in professional communications. This theory, however, 
offers little explanation of behavior. An interdisciplinary field between built 
environment theory and behavior theory develops knowledge about the individual’s 
perception of the environment, estimates of environment and behavior. The built 
environment is also conceptualized in social categories. A common subdivision is 
that into public and private space, with reference to whether all or only a private 
group has access to the space.  

Research on children’s physical activity and mobility is found mainly in the 
discipline of environmental psychology. Interest is directed towards individual 
experience of the built environment, and more to environmental elements than to 
design elements. In research on children, attention is also paid to parents’ role in 
children’s behavior, as decision-makers on travel mode and independent trips.  

Behavioral theories in social psychology explain how attitudes are formed in 
relation to the impact of the social environment, and how attitude relates to 
behavior. The theories do not encompass influences of the built environment, but 
could be applied to explain the indirect significance of the environment on 
individuals, through other individuals’ use of the environment.  

The concepts ‘lifestyle’ and ‘way of life’ are mainly used in sociology to explain 
variations in behavior based on values and resources. Lifestyle theory contributes to 
explaining how changes in values and resources can affect the use of the built 
environment. Lifestyle theory, as well as the conceptual model of time-geography in 
human geography, can further explain how traditions and activity habits may have a 
conserving effect on behavior when the built environment changes.  
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Residential choice has significance for connections between the built 
environment and behavior, since it determines the environmental qualities that will 
influence the household’s behavior. In economic theory, residential choice is 
explained as a result of preferences restricted by limited resources and an accessible 
supply. Lifestyle theory, which explains residential choice as an effect of social and 
cultural heritage, complements economic theory with explanation of choice that 
may appear to be irrational.  

The literary survey shows that individual associations are linked to the neighbor-
hood’s cultural characteristics. With this is meant that the individual’s behavior is 
linked to the selection of individuals in a neighborhood and to the activities 
occurring there. At the same time, individual actions contribute to the 
neighborhood’s characteristics. Individual mechanisms are thus difficult to separate 
from the cultural significance of the neighborhood. Theories contribute in different 
ways to explaining these associations. 

Pilot Study of Adults 

The pilot study examined parents’ trips which started or ended within the district, 
as well as the importance of and satisfaction with the design and quality elements.2 
Frequency distributions and simple cross-tabulation were used in the analysis. A 
total of 166 trips were made, of which 62 % occurred by car and motorcycle, 13 % 
by public transportation, 22 % on foot and 2 % by bicycle. The results indicated 
that there were clear differences in modal choice between neighborhoods. The 
clearest difference was between one-family houses and multifamily houses, which 
indicated that socioeconomic factors were determinants of travel mode choice. The 
study also indicated that the school location might have significance for the parents’ 
escorting of children. A difference in walking frequency was found between men 
and women. At least once during the day, 1 of 15 men and 7 of 14 women walked 
in the district.  

Respondents were positive both to driving the car and to walking. The attitude 
to cycling was less positive. Yet, many respondents were positive to walking 
without it being expressed in action. Attitudes to walking in the neighborhood were 
more positive than to walking outside the neighborhood, which indicated that the 
environment outside the neighborhood supports the choice of walking to a lesser 
extent.  

The results of the study of importance of neighborhood elements indicated that 
qualities related to children, like traffic safety, nearness to school and child care, and 
a stimulating outdoor environment had great significance for parents’ valuation of 
residential quality. Quite large differences in qualities were found between the 
neighborhoods.  

                                              
 
 

2 There were 29 respondents in the pilot study. The response rate was 73 %. 
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The Study of Children 

The following questions have directed the empirical study of children in this thesis. 
• How do variations in the design and quality of the neighborhood influence 

children’s leisure; how does it affect the choice of activity type and the location 
of activity?  

• How do variations in the design and quality of the neighborhood influence 
children’s travel mode and independent trips to school? 

• How important are design and quality elements to parents, and how satisfied are 
they with these elements? 

The results support and extend results from previous research. They showed that 
environmental and social qualities and proximity to school can influence children’s 
travel mode and independence from adult escort in trips to school; the location of 
children’s leisure activity in the neighborhood or outside; and their outdoor play 
frequency.  

Differences in leisure activity associated with a combination of quality elements, 
attitudes and resources. The frequency of the activity type ‘outdoor play’ differed 
significantly between neighborhoods. The large-scale modernist neighborhood had 
the lowest frequency of outdoor play. Nearness to nature, a stimulating outdoor 
environment and conflicts/criminal behavior associated positively with outdoor 
play frequency. The results controlled for the influence from income, education, 
importance of quality, child age and gender.  

The results concerning location of activity showed that organized leisure activity 
largely took place outside the home neighborhood, whereas outdoor play and visits 
to friends most often were reported to be in the home neighborhood. Recreation 
activity with the family occurred half of the times in the home neighborhood. A 
comparison between neighborhoods showed that there was a more neighborhood-
oriented everyday leisure activity pattern among children in the neighborhood unit 
designs, compared to the traditional suburban one-family house neighborhood and 
the large-scale modernist neighborhood (not tested for significance). A stimulating 
outdoor environment, access to many families with children and nearness to school 
(nearly significant) associated positively with the frequency of leisure activity in the 
neighborhood. Results verified that deficiency in the stimulating quality of the 
outdoor environment is compensated by more frequent activity elsewhere. Cycling-
friendliness tended to increase leisure activity outside the neighborhood. The results 
controlled for the influence from income, education, importance of quality, child 
age and gender.  

A stimulating environment associated with several other quality and design 
elements, including a positive association with a beautiful environment, proximity 
to organized leisure activities, access to private yards and public parks, and high 
quality of the design and maintenance of parks and shared yards. Negative 
associations were found with traffic risks and traffic noise.  

The results on travel mode to school verified that neighborhood design 
influences travel mode through satisfaction with nearness to school and the 
environment allowing children to walk alone. Attitudes, child age, car ownership, 
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work trips by car, and educational level contributed in various ways to travel mode 
choice. The neighborhood unit designs with an internal school, in combination with 
car-free zones or traffic separation contributed to a low share of car escorts and a 
large share of walking or cycling to school, compared to the traditional suburban 
villa design, with a peripheral location of schools and mixed traffic. This difference 
was significant when individual and household factors were controlled for. 
Nearness to school associated with the choice of all modes. The quality of the trip 
environment was significantly related only to walking.  

The results indicated that decisions on children’s independence and travel mode 
for trips to school involve considerations of nearness to school both for the child’s 
school trip and the parent’s escort trip. They suggest that parents balance the good 
of escorting the child against their own transportation costs. This suggests that 
longer distances to school, besides the effect on car escorts, may also increase risk-
taking in relation to children’s school trips.  

The results for parents’ statements on importance and satisfaction with 
neighborhood qualities suggest there is a tendency, in all neighborhoods, to adopt 
quality preferences including a high quality of a safe and stimulating environment 
for children, freedom from traffic noise, nearness to nature and public transit. Two 
different lifestyles were identified, underpinned by neighborhood design and 
quality. The neighborhood unit designs related to stronger preferences for and 
priorities of public quality elements, in combination with more leisure activity in the 
home neighborhood and school trips on foot. The traditional suburban 
neighborhood and the large-scale modernist neighborhood related more to 
preferences for and priorities of private property, more frequent leisure activity 
outside the home neighborhood and school trips by car.  

There seem to be no contradictions between parents’ preferences and objectives 
to increase children’s independent mobility, reduce car escorts and improve the 
stimulating quality of the outdoor environment. This is because parents highly 
valued quality elements that support these objectives, at the same time as they 
valued car friendliness and nearness to parking as much less important. Yet, child 
quality elements were among the least satisfactory of all qualities, specifically when 
seen in relation to their importance.  

Whereas results indicated a strong support for changes related to children’s 
environment, it indicated a weaker support for proximity between residences and 
services, at least if this would be linked to more car traffic. Among car free 
households, on the other hand, preferences for proximity were significantly 
stronger. The suburban district studied, however, lacked the combination of 
proximity and environmental qualities that were important to car free households.  

Implications for Urban Planning and Design 

If urban quality can be more than a supply of opportunities for or limitations to 
realizing residents’ preferences, which is indicated by recent research, and by this 
study, this supports the notion that urban quality can give further impetus to 
behavior. The practical implication of such relationships could be significant, since 



 
 

 
 
 

10

planning and design would affect behavior, through not only restricting behavior 
and satisfying existing wishes directed at the environment, but also by giving further 
incentives to lifestyles that residents did not themselves wish for.  

The results suggest that a higher quality of child environment would be achieved 
if parents’ preferences were allowed a greater impact on neighborhood develop-
ments. One of the possible obstacles to imposing behavior change through a better 
supply of quality would be the group of households which, in contrast to their 
importance statements, tend to prioritize private property to public child environ-
ment elements in their residential choice.  

However, current professional design ideals may lead in the wrong direction. 
The results suggest that the positive effects of residential density can be overruled 
by other mechanisms leading to lower access to service and child-friendly qualities 
in a dense neighborhood, whereas a low-density neighborhood can have better 
qualities in these respects. The recommendation on mixed traffic can lead to more 
car escorts and less independent mobility for children. It can contribute negatively 
to the frequency of leisure activities in the near environment, which if indications 
are right, can result in compensation activities elsewhere. Furthermore, mixed 
traffic was unattractive to the suburban child households.  

Current design ideals do not encompass an analysis of child friendliness 
specifically. An adaptation to children and their independent activity would, 
according to the results, include recommendations of a stimulating outdoor 
environment and pedestrian and cycling-friendliness for children. It would include 
proximity to leisure activity, and a location of schools near both the homes and 
public transit.  

One of the uncertainties about the effects of changes in neighborhood design is 
the relationship to other driving forces of behavior. The results support that 
changes in attitudes and mobility conditions would influence behavior and the 
effect of planning and design. Altogether, the results suggest that the built 
environment at a neighborhood scale has significance, not only to residents’ self-
interest, and the public interest of an environment that supports residents’ well-
being, but also a public interest with respect to objectives of reducing the use of 
cars and increasing children’s independent mobility. The results point to a need for 
new priorities in planning and design as part of a comprehensive urban and 
transportation policy.   
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2. Shifts in Planning and Design Ideals 
Regarding Traffic and Environment  

This chapter describes the planning ideals and design guidelines that have had a 
strong influence on the development of Swedish suburbs up to today. It presents a 
brief background to the shifts in suburban neighborhood design, including the 
challenges that were met with previous guidelines and the goals underlying current 
design ideals. It puts an emphasis on how transportation, traffic and environment 
issues have been dealt with. The chapter composes a background to the empirical 
study of suburban neighborhoods in Stockholm, and to the discussion of how 
current neighborhood design ideals can be used as a policy tool to influence 
residents’ activity and travel behavior in Chapter 12.  

2.1 Modernist Ideals and Guidelines  

The urbanization that accompanied industrialism entailed that large groups moved 
to urban areas, which led to housing shortages and overcrowding. Industrialization 
also brought with it a greater demand for street space. The reconstruction of 
Stockholm in the 1800s to include taller buildings and a grid street system entailed 
better accessibility, higher population density and higher rents. Overcrowding, 
sanitary problems in the towns, and the high rents led to settlements on the 
outskirts of the towns in the form of wooden houses without water and sewerage 
systems. Linked to the development of private railways, private houses for the 
middle-class also began to emerge on the borders of the towns (Rådberg 1988, 
Eriksson 1998).  

The problems in the towns and the spontaneous moves outwards led to 
planning and design policies beginning to be implemented around 1900. They were 
largely inspired by Ebenezer Howard’s book, ‘Garden Cities of To-morrow’ 
published in 1898. The garden city meant that new independent towns would be 
built at some distance from the cities. In addition to housing, they would have a 
varied commercial life and other activities, as well as services. These satellite towns 
would be surrounded by a green belt, some of which was to be agriculture. The 
buildings would be a mixture of two to three stories and with gardens. Railways 
would connect the satellite towns with the mother city. The English towns of 
Letchworth and Welwyn, built outside London under Howard’s leadership, 
together with German examples, served as models for Swedish planners. According 
to the Comprehensive Plan for the City of Stockholm (1952), many suburbs were 
inspired by the outer design of the garden city, while more basic ideas were not 
implemented (Stockholms stads stadsplanekontor 1952).  
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In the 1920s, a more large-scale ideal emerged. Light, air and greenery were, as in 
the garden city, slogans of new urban development. Yet, rational building methods 
would be employed and urban functions would be streamlined. High-rise buildings 
would accommodate many people and at the same time would provide space for 
large green areas. The design was rational, rectilinear, and simple. Buildings’ 
function would be emphasized and plain facades replace earlier ornamentation. 
Modernism’s ideas were internationally articulated at the Congrès Internationaux 
d’Architecture Moderne (CIAM), which in 1933 developed the so-called Athens 
Charter. It presented a general scheme for analyzing the problems of different cities 
and for finding means to resolve them. The publication advocated that towns be 
analyzed on the basis of functions like residence, recreation, work, and 
transportation. Recommendations on planning measures also accorded with these 
functions. It was thought that the hitherto uncontrolled urban growth and activities 
and public services needed to be located to appropriate places, taking into account 
both transportation and disturbance from industry. Areas with natural vegetation 
should be protected from exploitation. Recreation centers for weekends should be 
planned and place should be reserved for preschools, libraries and meeting halls. 
Land use zoning and legislation were proposed as regulatory tools. According to 
the Athens Charter, the large number of traffic crossings and the narrow streets in 
traditional towns would make it impossible to drive at high speeds, and led to 
traffic accidents. A new transportation system classified according to speed was 
proposed for cars, buses, and trucks. For this purpose, statistics to predict traffic 
flows were needed. Special pathways would be designed for pedestrians, which did 
not necessarily follow the rest of the system. Streets would be classified according 
to their function as residential, industrial, and commercial streets (Franzén and 
Sandstedt 1981).  

Strongly influenced by modernist ideals, Swedish planners endeavored to 
promote city development through rationally functioning satellite towns built round 
a centrally located service hub, surrounded by residential and activity zones. This 
principle was called ABC, for work (arbete), residence (bostad), and center 
(centrum). The ABC-town became a model for how a satellite town ought to be 
built. The model included railbound transportation to and from the mother city. 
Vällingby, situated in Greater Stockholm, was an early example of this planning. 
These plans were based on few residents having access to a car. In 1945 there were 
9 cars per 1000 people in Stockholm (Hall 1997).  

As an early criticism of modernism, an urban design ideal was formulated for 
how the neighborhood should be organized. It was called the ‘neighborhood unit’. 
Nylund (1995) describes this as modernism’s internal criticism and regards the 
neighborhood unit as nuanced modernism. In 1929, the sociologist Clarence Perry 
presented this concept in a book, ‘The Neighborhood Unit, A Scheme for 
Arrangement of the Family-Life Community’ (Perry 1929/1939). The book was 
part of extensive studies that formed the basis of the comprehensive planning of 
the New York region. The idea of the neighborhood unit already existed in 
Howard’s garden city, but was further developed by Perry. 
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According to Perry, the formula for the neighborhood unit consists of six 
principles:  
• Taking economy and educational quality into account, the number of children 

who are of suitable age for an elementary school determines the size of the unit.  
• Traffic routes that lead through traffic outside the area determine the 

boundaries of the area.  
• A network of small parks and recreational spaces should be offered to the 

residents of the neighborhood. 
• Institutions like schools and churches should have a central location in the 

neighborhood.  
• From a commercial viewpoint and with regard to offering residents a greater 

choice, grocery stores should be located on the boarder of the unit, close to 
intersections of through roads and other neighborhoods.  

• The internal road network should be designed so that each street is adapted to 
the expected traffic. Before deciding on the street network, the residents’ main 
destinations should be known. Street networks should not appeal to through 
traffic. 

The aim of the neighborhood unit was to make life more convenient for the 
average family. Traffic safety within the area was regarded as the most important 
aspect in the formula, with the aim of enabling residents to move more freely. The 
grid pattern was seen as leading to unnecessary travel to reach destinations. Schools, 
playgrounds, and retail stores were important functions that should be found within 
walking distance. (Perry 1929/1939) 

The overall political motive for the neighborhood unit was to create a 
democratic society. The democratic person was seen as developing through sense 
of community and cooperation, which would be fostered by the neighborhood unit.  

The neighborhood unit was discussed among architects in Sweden. Inspiration 
was also sought from English and German town planning. Different variations of 
the neighborhood unit were developed, while embracing the common basic 
principles (Franzén and Sandstedt 1981). 

In Sweden, the original modernist ideals were largely formalized by a group of 
researchers in 1968 in a document called SCAFT3, commissioned by the Swedish 
Planning Authority (Statens planverk 1968a). SCAFT included a detailed method 
for the planning of neighborhoods and traffic, based on research of, among other 
things, traffic safety. The publication was primarily intended as recommendations 
for traffic planners. The general principles included:  
• Location of activities and functions so that traffic volumes are reduced and 

thereby the possibilities for conflict and disturbance. 

                                              
 
 

3 Stadsbyggnad, Chalmers, Arbetsgruppen for forskning om trafiksäkerhet. (Urban 
planning, Chalmers, Working Group for Research on Traffic Safety.) 
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• Separation of different types of traffic in time and space to remove conflicts 
between them. 

• Differentiation within each traffic network with regard to uses and 
characteristics, to achieve maximum homogeneity in traffic flows. 

• Assurance of free visibility, simplicity, and uniformity in the design of the traffic 
environment, to facilitate decision-making and reduce unpleasant surprises. 

A specification for the street network was that the start and destination for each 
type of traffic should be located so as to minimize potential for conflict. For 
example, the entrances to dwellings, schools, stores, and bus stops should lead onto 
paths. Parking should be located between the street and the dwelling. To achieve 
free visibility, the area adjoining streets or roads should be cleared of bushes, trees, 
and other objects that might block the view. This is specified in detailed 
measurements of the distance between the street and vegetation for different street 
types. To be inviting to pedestrians, paths should pass through interesting 
surroundings, preferably close to buildings. They should be as direct and conven-
ient as possible, be maintained during winter, have street lighting, and if possible, be 
protected against rain (Statens planverk 1968a). 

The Swedish National Board of Planning issued guidelines for planning of 
parking places (Statens planverk 1968b). A few years later, the National Road 
Administration and the Swedish Association of Local Authorities published RIGU, 
guidelines for the dimension of roads (Statens vägverk 1973). Through these 
documents, motorists were given a great deal of space in urban development. 

The guidelines on the dimension of roads were transferred to a document that 
had a further aim. The publication, Bostadens Grannskap (The neighborhood of 
the residence), issued in 1975, provided advice and planning directions for housing 
development. The purpose of the publication was to present the neighborhood 
qualities of a dwelling that were regulated by plans and that satisfied the demands 
on the physical environment of building regulations of the time. It was based on 
modernist ideals combined with a strong emphasis on the individual’s living 
environment and the neighborhood as a coherent unit. It also reflected the changes 
brought about through the gainful employment of women outside the home and 
prolonged time for leisure. It contained a rather profound discussion based on 
research of children’s living conditions as a point of departure for planning of open 
spaces, daycare centers, schools and investment in facilities for indoor leisure 
activity and outdoor recreation. It was also strongly influenced by the neighbor-
hood unit as an ideal for urban development. Access to premises for elementary 
schools, daycare centers, leisure premises for residents’ activities and grocery stores 
were regarded as having great significance for the quality of life. Open areas for 
play, exercise and recreation were also regarded as essential. It was seen as 
important that these functions could be reached on foot from the dwelling. Thus, 
the directions contain precise guidelines on the acceptable walking distance and 
requirements for the dimensions of space for outdoor activities. To counteract 
segmentation of open spaces, previous recommendations on distances to car access 
and parking were revised (Statens planverk 1975).  
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2.2 The Impact of the Ideals  

Modernist design ideals, including the neighborhood unit, had an important impact 
on urban development in several countries and dominated Swedish planning 
between the 1940s and 1980s (Hall 1997). The literature describes how the 
authorities among architects themselves advocated the acceptance of these urban 
planning and design ideals. In reality, it appears as though norms and regulations 
were unnecessary for their implementation. That this at least concerned the ideals 
represented by SCAFT is confirmed by its coauthor Olof Gunnarson (2002), who 
points out that SCAFT’s guidelines did not have a notable impact on urban 
development during the housing expansion of the 1960s and 1970s, since the ideas 
were so well established. Yet, the ideals received strong public backing through 
several channels. In addition to the national advice and guidelines described here, 
conditions were set up for issuing national loans for new developments in 
accordance with these design principles.  

The impact of the ideals is, to a considerable extent, explained by the general 
increase in income during the period, which, together with state loans to housing, 
made it possible for people to demand larger and more modern dwellings. Between 
1965 and 1975, a program to build one million dwelling units aimed at improving 
housing conditions and at coping with the housing shortage. The program was 
crucial to the impact of the ideals. Many towns undertook reconstruction in central 
residential zones and traffic was regulated in the streets to reduce conflicts in the 
street network. At this time, many towns began a transformation of historical inner 
city areas to pedestrian zones (Hall 1997). 

During the period, substantial investments were made in the road network. 
Improved purchasing power led to an increased demand for car ownership and for 
new and better roads. Expansion of the transportation infrastructure was effected 
along the principle of ‘predict and provide’, i.e. road capacity was extended to 
correspond to the predicted increase of car ownership and travel in the population 
(Owens 1994b).  

With increased car use, the satellite towns were in reality not used as local 
workplaces and service markets, as foreseen in the plans. Instead, commuter traffic 
to central town increased. To meet the growing demand for transportation, and the 
overall objectives on economic growth and social welfare, Swedish authorities had 
the ambition to direct demand to public transportation by coordinating planning of 
traffic and transportation infrastructure with urban development. One example of 
coordination was the plan to direct the growth of Stockholm to satellites along 
underground and commuter rail systems. Thus, in Stockholm a traffic profile 
evolved with a relatively high share of public transportation for trips to work (Hall 
1997). 
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2.3 New Ideals and Design Guidelines 

Ideals 

A consequence of increased mobility was that the concentration of development to 
towns broke up. Mobility provided opportunities for larger and cheaper housing to 
be built outside urban areas with retained access to work and an urban supply of 
different goods and services. Many activities were located close to major roads and 
junctions, with a relatively low cost of land, on the outskirts of the towns. This is 
regarded as having contributed to many neighborhoods losing local services. The 
accessibility gains that were achieved with the help of the car, have thus increased 
distances and reduced accessibility, particularly for people without a car (ECMT 
1995). 

The construction projects of the 1960s and 1970s led to extensive criticism of 
the consequences of the rational building methods and the large-scale residential 
environments of concrete. Criticism was also strong of the way in which vehicle 
traffic was permitted to dominate the towns.  

In the wake of the energy crisis of the 1970s, discussions began on the 
significance of the increasing urban sprawl for traffic and energy use. Several 
studies were initiated to investigate these links. During the 1970s, urbanization 
slowed down. The Green Wave denoted a re-awoken interest in rural living close to 
nature among certain groups. In suburbs, new development of low-rise buildings in 
disconnected neighborhoods was common. Often these developments presuppo-
sed a high degree of car dependence.  

Towards the mid-1980s an increasing interest in city life emerged, which has 
subsequently escalated. The new economy, based on information technology, is 
described in the literature as the underlying driving force of a new wave of 
urbanization to city areas and university towns. Urban development was at this time 
characterized by modernization and in-fill projects in central parts of the cities. The 
new interests in cities are part of the new shift in urban planning and design ideals, 
described on the following page. 

At this time, construction of a new type of development also began, 
characterized by experimental building. Among them were residential areas with 
ecological features, so-called ecological villages. These usually private initiatives 
were constructed to facilitate an environmentally-friendly small-scale way of life. 
Among other things, they apply and test old and new building technologies, heating 
and waste disposal. The concept did not, however, aim to find a solution to the 
problem of car dependence.  

During the 1980s, the view of the impact of traffic was successively broadened 
in relation to the discussion on energy of the 1970s. The 1987 report of The World 
Commission on Environment and Development, ‘Our Common Future’, or 
Brundtland Commission, was recognized as the starting point for a new global 
environmental involvement, and established the concept ‘sustainable development’. 
The 1992 UN Conference on Environment and Development (UNCED), held in 
Rio de Janeiro, marked the introduction of state initiatives for local work on 
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sustainable development, named for the plan of action of the conference, Agenda 
21. The plan of action, signed also by Sweden, points to the need for sustainability 
regarding cities’ economy, physical planning and administration, among other 
things. It also makes demands on integration of planning for transportation and 
urban development. Sweden also signed the UN Convention on Climate Change, 
according to which signatories agree to adopt measures to reduce emissions of 
carbon dioxide and other greenhouse gases (European Commission 1996).  

The establishment of the concept of sustainable development entailed, both in 
Sweden and elsewhere, a great number of commissions and various research 
programs on sustainable transportation systems and sustainable cities. The 
description of the complex of traffic problems encompassed the emission of 
carbon dioxide and its impact on global warming, which has largely replaced 
interest in energy use. Other factors included air pollution, noise, congestion, 
casualties, barrier effects, the land claims of infrastructure, implying loss of cultural 
and historic values and natural assets, and urban sprawl with automobile-
dependence and loss of accessibility. The consequences for society are presented as 
economic, social and environmental. The understanding is that new methods for 
transportation and traffic planning are needed (ECMT 1995, ECMT 2002).  

The traditional ‘predict-and-provide’ way of planning within the transportation 
sector, is based on predictions of future traffic, with the goal to maintain and 
improve the flow of traffic. This has often led to expansion of the transportation 
system. This way of planning has shifted into the official view that the expansion of 
car traffic should be managed to uphold other welfare values. Several measures 
have been used, including technology for Traffic Calming, like speed bumps and 
narrower streets, car-free zones and speed control. Transportation Demand 
Management (TDM) and Mobility Management are names for measures that 
directly aim to redirect and reduce vehicular traffic, through traffic information and 
traffic regulation. The expansion and increased service of public transportation is 
part of the package (ECMT 1995, ECMT 2002, Newman and Kenworthy 1999).  

The shift in the view of transportation and traffic has also made pricing topical 
to regulate the negative effects of car use. Pricing is proposed to aim at reducing 
congestion and air pollution. This includes fuel taxes, local congestion and 
environmental fees, and parking fees. Among experts it is a common judgment that 
current pricing policies undervalue environmental and social costs. The question for 
transportation policy has become how correct pricing can be achieved (∅stmoe 
2001, ECMT 2002).  

National and European policy reports since the 1990’s regard the location of 
activities and design of urban development as regulatory tools to battle car 
dependence and reduce  problems related to the use of cars (ECMT 1995, ECMT 
2002, Boverket 1994, Boverket 1995, SOU 1995, Naturvårdsverket 1996, Européan 
Commission 1996). The most common recommendations include concentration of 
new developments to public transit nodes, densification of urban areas and local 
design that encourages walking and cycling. 

In the profession of urban planning and design, a movement emerged in the late 
1980s that advocates an urban development using historical examples. Neo-
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traditional, as this ideal was first called, or New Urbanism today, is inspired by 
traditional towns, by Ebenezer Howard’s garden city and elements of the 
neighborhood unit. Architects and planners in the USA articulated new urbanism’s 
ideals in 1996 in the Charter of the New Urbanism (CNU 2009). The complex of 
problems described starts with the far-reaching American urban sprawl and the 
land use claims of the car. A difference in the description of problems, compared to 
official transportation policy reports, is the emphasis laid on a visually rich, 
multifunctional living environment, pedestrian-friendliness, sense of community 
and social integration. Design principles have been worked out for the regional and 
neighborhood scales, and for the detailed design. Recommendations for the 
neighborhood scale include appropriate local density, mixed uses, continuous road 
networks, differentiation of traffic with high and low speeds, and an integration of 
pedestrians, cyclists and motorists in streets with low speeds. According to the 
Charter, metropolitan regions should be built up around a larger center surrounded 
by multiple centers (CNU 2009).  

A European expression of New Urbanism’s ideals is the Council of European 
Urbanism (CEUD 2009). The critical view on the modern, car oriented city is 
shared by The Slow City Movement (Cittaslow 2004). This is an association of 
municipalities in Europe that uphold the people-friendly town and the urban 
qualities that are regarded as having been lost when many cities adapted to the 
demands of vehicular traffic. 

Guidelines 

Changed ideals of urban planning and design are reflected in the various versions of 
guidelines for the planning and design of urban areas that have been published by 
the Swedish Planning Authority. The basic principles from SCAFT were later 
transferred to a new book of advice called the National Advice for Traffic Planning 
(TRÅD), worked out in conjunction by the Swedish National Board for Planning, 
The National Environmental Protection Agency, the National Road Safety Board 
and the Road Administration (Statens planverk 1982). The principles of SCAFT 
were complemented with advice on how to plan bus routes, or develop a good 
environment with respect to noise, vibrations, air pollution, and for attractiveness 
and convenience along the streets. A subsequent edition of TRÅD (Boverket 1991) 
was never published, yet widely spread. This version had complementary advice in 
respect of the urban environment. It included the ‘living space model’, a method 
for balancing different road-users’ demands in the streets where they often meet. A 
subsequent working report of TRÅD (Boverket 1995) presented a method for 
analyzing the barrier effects of traffic. In time, however, TRÅD came to be 
regarded as difficult to apply and out of date.  

A demand for modernized guidelines for traffic planners, led to that the Swedish 
Association of Local Authorities published guidelines for a planning process for 
safer, environment-friendlier, pleasanter and more attractive urban streets (Svenska 
kommunförbundet 1998). The book ‘Lugna Gatan!’ (Quiet Street) gives advice on 
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the design of street networks, and focuses on the streets where different types of 
traffic meet and major conflicts often arise.  

In 2002, the national planning authority published a new document with 
guidelines for urban design and traffic planning (Boverket 2002). The book differs 
from the earlier guidelines in several respects. It focuses on the transformation of 
towns, whereas earlier guidelines had their starting point in growth areas. It is 
considerably more comprehensive. It reasons, with the overall advice to local 
authorities to dispense with sectorized urban and traffic planning, and introduce 
coherent town planning. The authorities argue that town planning ought to be 
made with substantial participation of the residents. The book represents many of 
the ideals of New Urbanism. The prototype is the traditional medium-sized town, 
with a diversity of functions and an urban life. It is suggested that streets permit 
mixed traffic, with slower vehicle speeds.  

The urban environmental council set up by the Swedish government, in 2003 set 
out a proposal for an Agenda for Towns, inspired by the American Charter 
(Stadsmiljörådet 2003). The Swedish Road Administration and the Swedish 
Association of Local Authorities published a new guideline the following year, with 
methods for a coherent view of urban development and traffic, and concrete advice 
for work with local transportation and traffic issues, so-called Traffic for an 
Attractive Town (TRAST) (Vägverket 2004). A second issue of the report was 
published in 2007.  

2.4 Making Way for New Lifestyles through Design  

Transportation, traffic and environment issues have had major impact on ideals 
concerning urban development and neighborhood design. Common to the ideals 
and guidelines, previously and today, is the aim to facilitate new lifestyles, including 
the character of daily travel patterns and preferences for residential quality. 
Although the new urban design principles are inspired also by the neighborhood 
unit, some distinctions can be made, in drawing comparisons between the 
modernist ideals and the new urban ideals that may have significance for analyses of 
the influences of design on behavior.  

These two design ideals are linked to different assumptions about people’s 
activity patterns. The characteristics of the neighborhood unit principles were 
regulated by modernist theory, which assumes that people have a need for access to 
certain services, schools and other activities, to which the number of trips was 
predictable. The ideals underlying the neighborhood unit design assumed that social 
life would largely revolve around social institutions like school, theatre, and church. 
The street pattern was designed to connect these planned activities with residences. 
The grid pattern was seen as creating unnecessarily long trips.  
New urban recommendations entail criticism of earlier theory and praxis. They are 
influenced by a view, in which social life revolves more around commercial 
activities like coffee bars, restaurants and shopping, than was assumed by the 
modernists. Thus, more attention is paid to the requirements of commercial 
enterprises and changes in activities over time than to social institutions. In this 
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view, the residents’ activity patterns are seen as more spontaneous and less 
predictable. Grid street networks supply general access adapted to this activity 
pattern.  

Whereas the modernist design ideals were accompanied by the contemporary 
view that a strong public planning was needed to provide residents with a good life, 
the new urban ideals have emerged in a time of deregulations of the market. 
Although this is not always clearly stated, the desired mix of activities in the new 
designs is expected to be determined by supply and demand in a process controlled 
by the market. 

The ideals differ in the assumption of residents’ preferences for residential 
quality. In the modernist view, linked to the idea of separation of functions, it was 
assumed that individuals demand privacy from disturbance from other urban 
activities. The ideals included separation of housing types. The household thought 
of in the ideal of the neighborhood unit was the ordinary family consisting of two 
adults and children. Married women were assumed to be housewives. A great deal 
of attention was paid to children and their need of a child friendly environment. In 
the new ideals, residents are assumed to prefer to live an urban life in a lively public 
space. These ideals stress the importance of social diversity and the mix of housing 
types. In contrast to the modernists, they largely take the view of the individual and 
the adult.  

Parallel with altered planning ideals, the traditional view on transportation and 
traffic policy has shifted, from ‘predict and provide’ to the view that transportation 
and traffic growth has to be managed. New design ideals are presented as a 
contribution to new objectives of reducing car dependence and car use. This is a 
reason for further studies of how design of the neighborhood can reduce car use, 
while also contributing to attractive neighborhoods.  
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3. Approaches to Neighborhood Design and 
Behavior 

3.1 Studies Based on Economic Theory 

Background 

Interest in connections between urban development patterns and traffic arose 
during the 1950s in connection with the need to predict travel demand. The 
associations were built into models in which traffic was a function of the 
geographic distribution of the population and workplaces (Handy 2002). In the 
aftermath of the energy crisis of the 1970s, studies of the connections were directed 
towards finding energy saving urban patterns. A series of studies was undertaken 
with focus on connections between density and the use of transit systems, and 
density and energy use for transportation in towns.  

Since the early 1990s, there is a growing body of studies of relationships on the 
neighborhood level. Studies have also explored a variety of urban design variables 
in addition to density. These studies often focus on differences in road networks 
and the distance to activities. The literature on these connections has been 
documented in summaries by Handy (1996), Bagley and Mokhtarian (2000), Ewing 
and Cervero (2001), and Boarnet and Crane (2001). 

Theory and Empiricism 

Traditional travel behavior theory, which is usually applied for analyses of 
relationships between urban design and travel, is based on economic theory. The 
economic theory regards actions as controlled by preferences within the framework 
of limited resources (Nicholson 1998). Travel behavior theory regards travel as a 
result of derived demand, which means that the demand for activities leads to trips. 
Destinations of activities are regarded as attractions. To reach them involves a 
travel cost. The individual is assumed to balance the cost and the utility of a trip 
associated with the choice of various transportation modes. In this theory, the built 
environment is interpreted as a set of choices that offer a utility to the individual. 
From this perspective, density and mixed uses offer more possible choices close to 
residents. This approach also directs interest towards the psychological processes 
underlying decisions on travel patterns, and the significance of subjective distance 
and choices (Gärling and Golledge 2000). 

The original theory has later been complemented to include those trips that are 
made without a destination, e.g. trips by car to get away from home, and walks to 
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get fresh air (Hanson 1995, Handy 1998). Some of these trips are not undertaken 
with a motive other than that the people in question enjoy driving a car or taking a 
walk. If a trip has a positive value, it can also compensate for part of the 
experienced cost. Handy (1998) has studied the choice of pedestrian movements in 
Austin, Texas and puts forward the hypothesis that walks to a higher degree than 
other trips do not have a destination.  

An important part of the cost of trips is regarded as being the time consumed. In 
travel behavior theory, urban design is assumed to influence the time costs through 
the distance between destinations. This includes differences in distance, which can 
also be an effect of variations in the design of street networks. The cost of a trip 
includes the influence of design characteristics on the ease with which one can use 
various modes of travel, e.g. access to parking, sidewalks, and bicycle lanes.  

A common assumption in travel behavior research is that the shorter travel 
distance or reduced time cost leads to shorter trips and less total travel. This is 
based on the assumption that there is a given individual and household activity 
pattern, of work, shopping, child care, and recreation, and that the individual strives 
to satisfy the desired activity pattern at the lowest possible travel cost.  

Criticism of this approach is supported by economic demand theory (Crane 
1998). The theory stipulates that a lower price of goods leads to an increasing 
demand for consumption of these goods. An application of demand theory on 
activity and travel behavior leads to the assumption that reduced travel costs can 
lead to more frequent activity, more trips, and longer trip lengths. A shorter 
distance can influence both the absolute trip cost and the relative trip cost of each 
travel mode. If a shorter distance is sufficiently short to provide incentives to walk, 
according to the theory, it could lead to fewer car trips. A shorter distance that 
mainly affects motorists could lead to more car trips. A shorter distance between 
destinations and street networks that provide shorter routes can thus lead to both 
lesser and greater travel frequency among motorists (Crane 1998). 

Neighborhood studies are often conducted through identifying urban types and 
drawing comparisons in respect to travel behavior. In these studies, it is common to 
differentiate between the traditional urban types and the suburban types. 
Traditional urban types are characterized by higher density, mixed uses, street grid 
patterns and conditions that facilitate walking, bicycling and public transportation. 
Suburban neighborhoods are characterized in these studies by separation of 
functions, cul-de-sac networks, and automobile-oriented design. Several studies 
show that traditional neighborhoods are associated with fewer car trips and shorter 
total trip distances (Bagley and Mokhtarian 2000).  

Studies of connections between design and travel use different methods. Some 
studies use data for average travel or gas consumption in neighborhoods, towns 
and regions, to test associations mainly between population density and travel, so-
called aggregate studies. These studies are criticized for not differentiating between 
the significance of urban design and socioeconomic factors. Another group of 
studies use data at individual or household level, so-called disaggregate studies, to 
explore associations between urban design characteristics and travel behavior. 
These studies control for the significance of socioeconomic factors like income and 
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car ownership. Ewing and Cervero (2001) have, after reviewing disaggregate studies 
of urban design and travel, arrived at the following: 
• Trip frequency appears to be primarily a function of travelers’ socioeconomic 

factors and secondarily a function of characteristics in the built environment. 
• Trip distances are primarily a function of characteristics in the built 

environment and secondarily a function of socioeconomic factors. 
• Modal choice depends on both socioeconomic factors and characteristics in the 

built environment, but probably more on socioeconomic factors.  
• The number of vehicle kilometers has a considerably stronger significant 

association with characteristics in the built environment, compared to other 
measures of travel. 

A study of 30 neighborhoods in the Oslo region explored travel behavior at 
household level through questionnaires to households and controlled for the 
influence from socioeconomic factors. The study shows that density has 
significance for travel distance mainly through accessibility to local services. Yet, 
the effect is considerably less compared to the importance of the distance between 
the neighborhood and the city center (Naess 1995).  

An acknowledged problem of interpretation in these studies is that, in reality, 
neighborhoods are not designed with perfectly organized differences in elements, 
or perfectly controllable surroundings. Thus, it is difficult to separate the signi-
ficance of different design elements. Moreover, the studies compare travel behavior 
at a specific point in time and yield little evidence of causality. An influence on 
travel, of e.g. increased proximity to activities, assumes that residents will use the 
closer activities.   

The effects of a change in the neighborhood design or activity setting can relate 
to attitudes both to using close activities, and to walking and bicycling among 
residents. This uncertainty of the urban design effects on travel behavior is due to 
so-called self-selection, i.e. residents choose neighborhoods with reference to the 
residential environment facilitating a desired behavior. Some researchers (Handy 
1996, Handy and Clifton 2001, Boarnet and Crane 2001, Krizek 2003) have empha-
sized the significance of residential choice for measured associations between urban 
design and travel. Handy and Clifton (2001) found that many residents in a 
neighborhood in Austin, Texas, USA, where the average frequency of walks to 
stores is significantly higher than in other neighborhoods, had chosen this 
neighborhood because they like to walk to the store.  

A Norwegian study also supports the observation that the association between 
urban type and a low share of car trips is at least partly explained by self-selection 
(Hjorthol 2003). The result shows that people, who move to the inner city in three 
major Norwegian towns, choose this environment not primarily because of access 
to cafés and culture, which is sometimes assumed. According to the study, the 
choice is for the opportunities to organize daily life found in inner cities, including 
being able to walk and bicycle to one’s daily activities, and being close to work and 
the central areas.  

A longitudinal study examines changes in travel behavior when residents move 
from one type of neighborhood to another (Krizek 2003). The study shows that 
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households alter their travel behavior when faced with new residential settings. 
Households that move to neighborhoods with a high degree of access to activities, 
reduce their share of vehicle kilometers. The study does not, however, discuss the 
motives for a change of neighborhood, nor the attitudes to modal choice that could 
explain this behavior.  

The studies of connections between neighborhood design and travel behavior 
build on economic theory and are complemented with fragments of other theories. 
Several literary surveys conclude that there is a lack of a sound theoretical basis for 
testing hypotheses in studies of associations between urban design and travel, 
which complicates interpretation of results. From the point of view of policy, it is a 
problem that the studies do not shed light on the effects on behavior of a change of 
urban design. Researchers in the area have thus suggested that further studies 
should be directed towards augmenting knowledge of individual behavioral 
mechanisms, and that the associations be explored using other methods. This can 
complement previous research and give more reliable answers to the question of 
what the effects of a change of urban design would be (Handy 1996, Handy 2002, 
Boarnet and Crane 2001). In resent years, research has extended the knowledge in 
this field (Handy et al 2008, Cao et al 2009). 

The following sections, examine first studies of the built environment, mainly 
from research related to architecture and environmental psychology, then concepts 
like attitude, lifestyle and way of life, as explanations for travel behavior and 
residential choice.  

3.2 Studies of The Built Environment 

The subject of urban morphology describes and analyzes how towns are built up. 
According to Rådberg and Friberg (1996), it is a subject that exists in the border 
area between urban design, the history of architecture, art history, cultural 
geography, economic history, and archeology. Typomorphology is research on 
urban types. The typomorphological method regards the town as composed of 
different form elements like buildings, blocks, plots, properties, streets and places. 
The form elements are regarded as belonging together and as internally dependent. 
Buildings belong together with yard areas and streets, and form a typological 
element at block level. Typological elements can be described at all geographic 
levels (Rådberg and Friberg 1996). 

To denote the various geographic levels of urban form, concepts like 
neighborhood, district and town are used. An important distinction is made 
between the buildings, and space in-between buildings, like streets, squares and 
other places. In studies of places, streets and squares in towns, Sitte (1909/1982) 
aimed at finding artistic principles for public space that town planners could use as 
prototypes. Krier (1975/1979) studied the significance of the design and the 
position of buildings for urban space. He calls all space between buildings in towns 
and other places urban space.  

In the scale described by Sitte and Krier, relations between buildings and spaces 
are directly perceivable. On a larger scale, at district or town level, one must move 
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around to perceive urban space. Perceptions accumulate with the help of memory 
to form experiences of spatial connections and structures. To describe this level 
typologically, the concepts of street pattern and urban type are used. Street patterns 
have been categorized according to the historical period in which they emerged and 
according to geographic pattern, e.g. in the middle ages patterns were irregular, 
while in the renaissance grid patterns emerged (Rådberg and Friberg 1996).  

With modernism, new variations of street patterns developed, see Pictures 1-3 
below. Perry’s (1929/1939) proposed street network, see Chapter 2, is a continuous 
and irregular network adapted to presumed destinations and car use, Picture 2. 
Later came the hierarchically designed street and road networks with main roads, 
distributor streets and local streets adapted to demands for higher speeds and traffic 
safety, Picture 3. This is also described as a differentiated, or hierarchical, system in 
regard to speed and traffic type. The cul-de-sac is a common type of local street 
within this hierarchy. This type is also known as a tree structure, since a critical 
review by Alexander (1965).  

The urban form has characteristics. These characteristics can be the functional 
utility that a street, a square or a school building offers for activities like retail trade, 
children’s play, traffic and social interaction. Elements with clear functional 
purposes are termed functions. Alongside functional characteristics, there are physical 
and spatial characteristics with primarily emotional qualities. This does not 
necessarily mean that these characteristics lack functionality. 

The term ‘function’ is used both to denote a function and to denote activity. For 
example, the design element street has a function as space for transport, and the 
school building has a function as space for school activities. Yet, in professional 
communication, the concept function is also used to denote the activity itself: the 
traffic and the school activities. This dual use of the concept function does not 
offer the conceptual space to differentiate between the characteristics that provide 
the conditions for an activity and the activity as such. With the aim of revealing 
causality between urban form and activity, and for policy purposes, it is essential to 
distinguish between the intended activity in urban form, created by urban design, 
and the realized activity.  

The term ‘traffic system’ is used to denote traffic characteristics in street and 
road networks. A distinction is made between traffic separation and traffic integration, 
with reference to the separation and the integration of different modes of travel. 
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Picture 1. Continuous street network 
(grid network) 
Source: Perry 1939. 

Picture 2. Continuous and 
irregular street network,  
in which streets lead to 
planned destinations.  
Source: Perry 1939. 

 
 
 

Picture 3. Differentiated, 
hierarchical street network  
(tree structure).  
Source: SCAFT 1968. 
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Activity structures are important to explain travel behavior. In agrarian society, 
activities related to work, recreation and housing were co-located in and about the 
home. In industrial society, the residence was separated from production, while in 
future society based on service and information technology, new activity structures 
are expected to develop (Ewerman and Berger 1992, Höjer 2000). In the literature, 
the concepts functional separation and functional integration denote spatial separation, in 
contrast to a mix of residences, workplaces and services. The concepts are used for 
the geographic levels of a property, a district and a town.  

With the separation of activities came the concepts industrial area, recreational area, 
and residential area. The concept residential environment denotes the residential 
surroundings, irrespective of whether environments with only residences or mixed-
use environments with offices, stores and other activities are meant.  

Structures at town level are described by the concepts centralized and decentralized 
structure in respect to workplaces, services and residences. The concept urban sprawl 
is the term used for the dispersion of urban areas, including residential, commercial 
and other developments, resulting in lower population density and longer distances 
to destinations. The distribution of core activities is described with the concepts 
monocentric and polycentric structures, referring to a metropolitan area with one major 
center or several centers.  

‘Density’ is a central concept used to describe urban areas. By density is normally 
either meant ‘building density’ or ‘population density’. Building density normally refers 
to a measure of floor space in relation to land area. Yet, it can also refer to 
residences or room units per land area. A room unit is a room or kitchen and says 
nothing about the size of the built area. The delimitation of land areas can be done 
in several ways, which can lead to difficulties in drawing comparisons on density 
(Rådberg 1988, Rådberg and Friberg 1996).  

Population density and residential density are terms normally used in studies of traffic 
volumes or number of trips in areas with different urban designs. Population 
density is usually given as population per hectare/acre, or population per 
km2/mile2. Sometimes the measurement m2/yard2 per person is used. Population 
density is calculated on the basis of the number of people registered and size of an 
area. Since the population moves around geographically day and night, registration 
density for an area cannot be assumed to represent activity density. The geographic 
level relates to how measures of density can be interpreted. Population density 
measured as the number of people who live in a region is more stable over twenty-
four hours than the same measure of density within a neighborhood.  

Population density is affected both by the building density and by the number of 
residents per m2/yard2 residential floor space. Low densities in modern cities can be 
partly a result of a considerable increase in per capita residential floor space. The 
term ‘density’ is also used to describe demographic and other characteristics of an 
urban area, such as ‘child density’, ‘service density’, and ‘car density’.  

To recapitulate, descriptions, categorizations and measures of form elements, 
functional and emotional characteristics are essential to a professional understand-
ing of the built environment, and to planning and design practice. Many of the 
terms used, like urban density, mixed used development and continuous street 
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networks, although often associated with specific qualities among professionals, do 
not describe the built environment in a way that can be meaningful from the 
ordinary individual’s perspective, or in relation to individual behavior. The next 
section examines literature, which deals with the individual experience of the built 
environment.  

Studies of Relations between People and Environment 

Growing criticism of urban design during the 1960s, led to a new approach to 
research at schools of architecture. The new research aimed to explore urban form 
and the meaning of urban space for social life and esthetic experiences. Some 
research is linked to the work of architects and planners, while environmental 
psychology is an applied area in psychology that directs interest into how the built 
environment and its social content influence individuals. The term ‘environment’ 
refers to the built environment, its functional, social, esthetic and cultural content 
and qualities (Aura 1984). Studies of associations between people and environment 
are primarily conducted at an individual plane. The studies encompass an 
individual’s experience of the environment, and how it affects a sense of well-being; 
judgment of the environment; and behavior in the environment. 
An individual’s experience of her surroundings is assumed to occur with different 
degrees of consciousness. The term perception encompasses the immediate effects of 
the environment on the senses and the processing of these immediate effects in 
relation to knowledge and previous experience. Conceptions are created in relation 
to the individual’s goals. When the individual compares the situation with previous 
experiences, she changes either the goal or the conception, if the situation demands 
it. An action, for example in the form of a choice of roads, requires the individual 
to have a conception of where the roads lead. The individual synthesizes these 
conceptions of cause and effect into cognitive maps. These maps create 
expectations, which direct observations and behavior in new environmental 
settings. Thus, cognition comprises previous experiences of urban form and its 
qualities (Aura 1984).  

In the perception process, the individual tends to connect visual components to 
new components. These regularities are called the gestalt laws. The gestalt laws are 
expressions of people’s efforts to find familiar form elements in their surroundings, 
to connect single units to a whole, and to simplify complex forms. It is believed to 
be positive that people can create an inner picture of their surroundings in which 
they can orientate themselves. One example is the curved street, which provides a 
perspective of buildings along the street, and facilitates a judgment of the position 
and size of buildings (Aura 1984).  

Orientation in one’s surroundings can be divided into near and distant orientation. 
The local area, or the vicinity where one is, can be immediately experienced through 
form elements. Distant orientation entails orienting oneself in a larger area without 
direct observation. For distant orientation in an area where one has not previously 
been, one looks for form factors in the surroundings to guide one. They may be 
landmarks that facilitate determining one’s position. In addition to the actual form, 
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the characteristics of the activities found in the urban space can play a guiding role. 
It is assumed that unconscious conceptions of one’s surroundings often facilitate 
orientation.  

Lynch (1960/1981) applied conceptual theory in his study of which form 
elements people use to describe the town. In his study, Lynch observed variations 
between older and younger residents. Elderly people had associations with 
historical events in the town and with what was previously there. Younger people 
made more use of landmarks and other physical characteristics.  

In studies of the orientation-value of urban space, Lynch (1960/1981) identified 
a number of form elements that people use to describe urban space. He concludes 
that people in general organize the town into five types of form elements: paths, 
edges, districts, nodes, and landmarks.  

The idea is that urban structures and functions also arise through movements in 
urban space. According to cognition theory it is the accumulated memory of form 
elements that together create an inner picture of a city’s structure. The 
characteristics of road networks are regarded as important to an individual’s 
interpretation of the surroundings (Aura 1984). 

The speed with which a person moves affects how urban space is perceived. At 
higher speeds, one looks further ahead, focus on closer objects lessens, and the 
field of vision is reduced. It becomes harder to perceive details in one’s 
surroundings. Pedestrians, bicyclists, and motorists are regarded as having different 
possibilities of perceiving their surroundings in detail (Appleyard 1981).  

One direction of cognition research focuses on the decision-making process in 
choosing destinations. In this research, an individual’s knowledge about her 
surroundings, which has been filed in memory, is given considerable importance for 
that person’s ability to plan her trips (Gärling and Golledge 2000).  

Perception of space is mediated through people’s senses. An important factor 
for perception of space and perception of distance and time, according to 
environmental psychology, is information richness in space, namely, the number of 
impulses reaching the brain through the various senses. In information-rich 
environments, distance is perceived as longer than in information-poor ones. One 
also differentiates between various types of information: ‘directed concentration’ 
and ‘spontaneous attention’ (Kaplan and Kaplan 1989). The directed concentration 
required in urban environments consumes considerable energy, while spontaneous 
attention, as in nature, offers opportunities for recreation. Information-poor urban 
environments and environments that demand a great deal of directed 
concentration, like traffic environments, have a negative impact on recreation and a 
sense of well-being, according to these studies. Studies also show that nature is of 
great importance for the recovery of people who are ill (Grahn 1992). Thus, 
according to this field of research, information richness in the environment is a 
quality that could affect the attractiveness of being there, as well as walking and 
bicycling. 

Sight appears to be the sense that has been traditionally studied in psychological 
processes between people and environment. According to Hall (1969), an 
individual’s perception of space is closely related to self-cognition. Visual and 
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kinetic aspects (perception of movement and the position of various parts of the 
body mediated through the muscles), perception of touch, and thermostatic aspects 
are, according to Hall, active in this process.  

When judging the environment, conceptions of cultural content are also included. 
People associate various sub-meanings to the objective ones. In the built 
environment, in each culture, concepts are accorded to various spatial and physical 
elements, like church, school, street, etc., which are absorbed as a child (Aura 1984).  

Urbanization led to problems associated with congestion in towns, increased 
noise, increased traffic, lack of personal space and privacy. The social structures 
that accompanied industrialism also entailed that the earlier social ties of agrarian 
society round residence and work were dissolved. In research, interest was directed 
towards the effects of congestion and the significance of privacy, personal territory, 
and neighborliness. It was seen as important to find a balance between privacy and 
sociability, and opportunities for individuals or the intimate group to themselves 
regulate social interaction with other people. The built environment should 
facilitate the transition between being alone and social interaction. Different ways 
of regulating privacy, according to Altman (1975), are: 
• Verbal behavior; 
• Regulation of the personal zone through adaptation of distance to other people 

and through creating personal territory, by requisitioning areas and things; 
• Cultural means like social norms for behavior. 
Congestion has a negative implication and, according to Altman, it describes a 
feeling of not having sufficient space for one’s own activities. Congestion is also 
described as the conflict that arises when the desired degree of privacy cannot be 
achieved. This means that a high population density does not necessarily lead to 
congestion. Sometimes a high density can be desired. Altman (1975) says that a 
collective reaction to congestion may be a reinforcement of ways to regulate 
privacy, an adaptation to congestion through lowering levels of ambition or 
aggressive behavior. 

Several researchers are interested in the use of the built environment as an effect 
of power over space. Altman divides the town into primary, secondary, and public 
space. Primary space is used and owned by individuals or groups. The home is one 
such example. Secondary territory includes bars, clubs, residential areas, or parts of 
residential districts that a group experiences as theirs. Sometimes the edges of 
secondary territory are experienced as unclear, which may lead to conflict, 
according to Altman. Public territories are areas to which anyone has access like 
public streets, parks and beaches (Altman 1975). Altman’s division into primary, 
secondary and public territory has been applied to analyze priorities between private 
and public elements in urban development and their social consequences.  

Friberg (1998) analyzed social power over urban space from the perspective of 
human geography. In this view, power over space is linked to value-carrying 
characteristics or symbols in the built environment, which mediate norms and 
values regarding which groups and what behavior has priority. Symbols belonging 
to one group can be experienced as unfamiliar or threatening within another group. 
They affect who stays in a place and also influence public space: streets, squares, 
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parks and railway stations. Friberg points out that, in this way, public space is also 
gender-coded. 

Sociologists do not usually regard urban form as a causal variable that leads to 
social behavior. There are, however, some exceptions. In an analysis of the 
neighborhood unit, Franzén and Sandstedt (1981) argue that the planned 
organization of activities within a neighborhood structures social life so that people 
assemble in relation to children attending school and playing, purchasing goods and 
religious activities. Yet, in comparison to a traditional town, the neighborhood unit 
at the same time separates people socially in regard to work and contact with 
people in other units in the town.  

In a similar sense, Lofland (1989) points out private form elements as a threat to 
public social life. Lofland says that it is possible to live one’s entire life in the private 
sphere with negative consequences for public life. Among private elements she 
includes uniform residential neighborhoods, entire street networks with garages, 
uniform design of road networks for cars, industrial and research parks that 
obstruct access by unauthorized people, and multi-functional complexes that 
combine offices, stores, hotels, and garages enclosed in glass and concrete.  

Gehl (1995) directs interest towards social life in public space, so-called urban 
life. He divides public space into three types: meeting places, market places and 
traffic spaces. Through urban areas’ high priority of accessibility for traffic, i.e. 
traffic spaces, Gehl says that other functions, like places that facilitate social 
interaction between people, are sidelined. The domination of traffic space, Gehl 
points out, gives people no reason to walk outdoors. Instead, people move between 
buildings indoors, underground, or across bridges.  

In several studies, Gehl (1996) has observed and documented people’s behavior 
in different types of urban space with the aim of identifying the form characteristics 
that accompany urban life. He says that urban life can be intensified by designs that 
give people the possibility of seeing and hearing one another, which he regards as a 
necessary condition for conversation and social interaction. Gehl has found that 
people converse and socialize more in urban spaces with low buildings, narrow 
streets, balconies and patios, than in other urban spaces. Appleyard (1981) and 
Gehl (1996) show, through their observations from the USA and Denmark, that 
the design characteristics of the street, like scale, vegetation and parking, have 
significance for the use of the street. Appleyard has particularly observed the 
significance of traffic for people’s behavior in the street. Both researchers have 
found that increased vehicular traffic volumes have a negative effect on pedestrian 
use of street space. Important to life in the street is also the position of the 
entrances to buildings (Schumacher 1986). Schumacher says that the location of 
entrances affects the transition between private and public space and thus has 
significance for life in the street.  

Space Syntax 

Space syntax is a set of techniques developed to analyze spatial configurations in 
relation to activity in the built environment. Bill Hillier and his colleagues originally 
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conceived of space syntax (Hillier and Hanson 1984). These techniques are applied 
to simulate people’s movements in streets and the location of activities. Unlike 
travel behavior theory and location theory, in space syntax, distance is not given any 
direct significance for behavior. The theory assumes that spatial structures affect 
behavior through individuals’ visual orientation in space. Descriptions of the theory 
are found in Hillier and Hanson (1984) and Klarqvist and Min (1994). 

The theory is based on types of spatial units, convex and axial space. A convex 
space is defined as a point that stretches in two dimensions, so that all points in 
space are directly accessible and visible from all other points. An axial space is 
defined as a point in a convex space that always follows a straight line, to the extent 
that at least some points in other convex spaces are directly accessible and visible 
from it. The illustration of a plan system with these units is called a convex map or 
an axial map. This is transformed into a graphic presentation. On an axial map, a 
syntactic step between two axial spaces is understood as a change of direction for 
anyone moving between two axial spaces. An axial space is also expressed as a line 
that joins two nodes. 

Space syntax makes it possible to analyze syntactic depth in plan patterns. By 
‘syntactic depth’ is meant the smallest number of spaces that one needs to pass to 
move from space A to space B in a plan system. The relation between every indivi-
dual space to every other individual space, called the ‘relative depth’ or ‘relative 
asymmetry’ in a plan system, is regarded as a useful expression to describe the 
structure of a plan. Depth of a specific space from other spaces in a planned system 
can be made visible in a justified graph. The term integration refers to the degree of a 
space’s relative accessibility to every other space in a system, in respect to syntactic 
depth. High integration values of space indicate proximity to other spaces, while 
low values indicate that the space is distanced from the other spaces. The term 
global choice expresses the degree of choice that a space in a plan system represents. 
The degree of choice that a space represents is derived by counting the number of 
times the space would be used as a link between all other potential pairs of spaces. 
The control value of a space is a measure of the degree of possible choice that each 
space represents for the immediately adjoining spaces. The integration value and 
the degree of choice express relations between each space and all other spaces in a 
plan system and are thus called global characteristics. This means that they have 
significance for the defined system as a whole (Hillier and Hanson (1984), Klarqvist 
and Min (1994).  

Models built up on the theory are used as planning tools to simulate changes in a 
street network. Through introducing new links (streets) or closing off existing 
streets, one can steer the geographic distribution of the location of activities and 
public life within a town. In empirical studies, streets with high integration values 
have been shown to attract more activities and more visitors than streets with lower 
integration values. Urban areas that have few links to surrounding developments 
have less activity than areas with more links (Klarqvist and Min 1994, Marcus 2000, 
Hillier 2001). 

The degree of integration has also shown connections with distance traveled in 
street networks. A comparative study of distance traveled in street patterns with 
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different degrees of integration (Hillier 2001), shows that the average distance 
traveled varies according to the street network, so that a design with higher 
integration values in the center and lower in surrounding structures gives somewhat 
shorter distances traveled compared to the common grid pattern. Other patterns 
give longer distances. The result is, however, hard to interpret since it conceals the 
effects of distance in the networks and influences from other design characteristics. 
A Norwegian thesis shows that the theory is applicable to analyze the significance 
of bypass roads and the establishment of activities along the road (Van Nes 2002).  

To recapitulate, people relate to the environment through various psychological 
processes. Experience occurs through the senses and varies with different motives 
for use of space. Experience of the environment is also affected by activity and 
speed, and thus differs for people who use the environment for a stationary activity 
and for those who use the space for transportation purposes.   

The literature shows that form, functional and environmental quality, as well as 
activities in urban space, have social meanings, which can influence activity and 
travel behavior. The division into primary, secondary and public territory (Altman 
1975) can be applied to analyze how neighborhoods and districts prioritize between 
private and public space, and between private and public activities. The social 
coding of urban space can be applied to interpret the use of neighborhood space. 
Social coding could also be applied to analyze different road-users’ power over 
urban space and how this affects modal choice.  

Space syntax theory contributes with measures of urban form, which associates 
to the distribution of activities and people in urban space. By the ‘degree of 
integration’ a value of accessibility is expressed, which could also be used for 
analyses of accessibility for different modes of travel.  

Several studies are hard to interpret because of difficulties in separating the 
significance of different form and environmental characteristics. Yet, the results 
show that this field of research can make a significant contribution in explaining the 
influence of neighborhood design on people’s activity and travel behavior. 

3.3 Social Psychology and Explanations of Behavior 

In social psychology, interest is directed at how attitudes and behavior are formed, 
i.e. how attitudes are learned and altered in relation to environmental influences. 
This section explores how theories of social psychology can contribute to 
explaining associations between urban form and travel behavior.  

Interest in attitudes arose because it was thought that one could use them to 
predict behavior. There was also a desire to change behavior through influencing 
attitudes. An early discovery was that attitudes alone make for poor predictions of 
behavior. People’s intentions, however, have been shown to predict behavior. 
According to the theory of reasoned action, an intention is a function of attitude 
and subjective norms. By subjective norm is meant the perception of how other people 
who are important to the decision-maker regard an action and the motivation for 
recognition from these people (Tedeschi et al. 1985). 
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In the theory of planned behavior, Ajzen (1989) develops the theory of reasoned 
action to suit situations with incomplete control. A central factor remains intention, 
but in Ajzen’s theory, it is complemented by three determinants. In addition to 
attitudes and subjective norms is the factor of perceived behavioral control. This factor 
relates to the idea of one’s own ability to perform certain behavior, e.g. to bicycle or 
drive an automobile. Ajzen does not show any particular interest in the built 
environment in his theory. Yet, the concept of behavioral control does not exclude 
physical, spatial, or other environmental factors. Thus, the individual’s memory of 
bicycling, walking, or driving a car in different settings of the built environment 
could, according to the theory, contribute to the individual’s experience of 
behavioral control.  

A study in Gothenburg, Sweden, shows that behavioral control has significance 
for modal choice (Forward 1998). The results show that modal choice is largely 
explained by factors like convenience, lack of time, security and freedom. These 
experiential factors can thus be explanatory variables in relations between design 
and behavior. The study also shows that experienced behavioral control is 
individual. A motorist regards the convenience of driving a car as being much 
higher than a bicyclist does. Similarly, a motorist thinks that the accident risk for a 
bicyclist is higher than a bicyclist does.  

Attitude research has directed interest at influencing behavior. According to a 
survey by Tedeschi et al. (1985), several psychological processes are involved in 
changing attitudes and behavior. The theory of cognitive dissonance, formulated by 
Festinger in 1957, assumes that people are motivated to maintain consistency 
between attitudes and experiences in their own behavior. When dissonance arises, 
the individual is motivated to change either the attitude or the behavior, or to give 
less importance to the conflict. Balance theory assumes that people are motivated to 
maintain a cognitive and emotional balance between their attitudes and relations to 
other people. The theory of social judgment further assumes that attitude changes 
depend on how people evaluate a persuasive attempt in relation to their already 
existing attitude structure.  

Within the field of cultural psychology, behavioral theory focuses on affecting 
the individual’s behavior, as a focus on attitudes and values may lead to the neglect 
of other important determinants (Sjödén 1999). Sjödén points out that changes of 
knowledge or attitudes are neither necessary nor sufficient to obtain behavioral 
change. Under certain conditions, behavioral change is a prerequisite for changing 
values, which agrees with the theory of cognitive dissonance. With the term, 
‘antecendents’, the theory encompasses preceding events. The preceding events can 
be made up of factors in the built environment, which offer possibilities and 
limitations for activities. If this relationship is applied to urban policy, it means that 
a regulation of urban form that limits car use could be a precondition for changing 
values in relation to car use.  

Theories of social and cultural psychology do not specifically encompass the 
built environment as an explanatory variable, but can contribute to explaining the 
influence of the built environment on an individual’s attitudes and behavior, and 
how these attitudes and behavior spread between individuals. An application of 



 

 
 

35

Ajzen’s explanatory model on the influence of the built environment on behavior 
would mean that the environment affects intentions to undertake activity and travel 
patterns through behavioral control.  

If the environment leads to adaptations in behavior and attitudes among 
individuals, and these adaptations are transferred between individuals in accordance 
with subjective norms, this means that the built environment has an indirect 
influence on the behavior of individuals. Theories of social psychology can, thus, in 
different ways, contribute to explaining how the built environment is involved in 
the development of behavior.  

3.4 Lifestyle and Way of Life as Explanations of 
Behavior 

The Terms ‘Lifestyle’ and ‘Way of Life’ 

‘Lifestyle’ and ‘way of life’ are terms that explain people’s behavior, not as 
individual actions, but as behavioral patterns with underlying resources, values and 
habits. The terms are used today in general speech, in research on behavioral 
patterns and in commercial market strategies. Their content may differ somewhat 
depending on the context in which they are used. In this section, the terms are 
briefly explored, how they developed, and are used today to describe variations in 
activity and travel behavior and residential choice. Reviews of the literature have 
been done by Wikström (1992), and Berge and Nondal (1994). 

Theories on variations in lifestyle and its meaning were first developed to 
understand consumption behavior. The economist Veblen (1899/1998) described 
how the transition from feudal society to the modern industrial society changed and 
redefined power and status symbols. In feudal society, power was expressed 
through a life of leisure, whereas power and status in the modern society is ex-
pressed through consumption patterns. Veblen says that the elite and upper classes 
in modern society develop lavish consumption patterns as their attributes. Veblen 
termed this ‘conspicuous consumption’.  

Industrial society and the accompanying urbanization also stimulated interest in 
how urban life affects people’s social behavior. According to Simmel (1902/1978), 
an individual attempts to retain independence irrespective of social pressures. He 
says that modern culture tends to make urban citizens alike and interchangeable, 
which makes it difficult for an individual to accentuate a personal image, and that 
this brings about conspicuous behavior. Simmel points out that the outward form 
of behavior, not its content, is the basis for different lifestyles, or consumption 
patterns.  

In 1922 Weber published a social theory that focuses on understanding the 
functions of social classes and status groups in society (in Berge and Nondal 1994). 
Weber questions the perception that social classes, based on their relations to 
production and obtaining material goods, form the basis for community in 
consciousness and action. He says that alongside classes there are status groups that 
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can be differentiated in relation to consumption. According to Weber, an 
individual’s status is expressed through the choice of clothes, music, art, etc., and 
through various lifestyles.  

Bourdieu (1984) maintains the significance of social heritage on lifestyle. He says 
that inherited symbolic and cultural dispositions define the individual’s position, in 
terms of symbolic and cultural capital, which makes specific behavioral patterns 
likely. Membership of a social class is transmitted between generations and creates 
the individual’s point of departure and lifestyle. Lifestyle is defined as a set of 
behavioral dispositions, based on taste codes determined by the individual’s 
symbolic and cultural capital. Thus, underlying choice of residence, food, and 
destinations is, according to Bourdieu, an inherited taste over which the individual 
has little control. According to Bourdieu, lifestyles develop as a result of symbolic 
competition between different class fractions, or status groups, in society.  

The ‘lifestyle’ concept is today strongly associated with a view of people as 
consumers: of clothes, food, leisure activities and travel. Although the term is used 
in a sense that is more reminiscent of the ‘way of life’ concept, for example by 
Bourdieu and by Daun (1982), who uses the term to explain residential choice, in 
more recent literature, (Mörck 1999) lifestyle is defined by outward signs, a 
superficial show that can shift several times during one’s life. Lifestyle theory is also 
used to explain actions in a broader sense than consumption. The aim has been to 
find a basis of knowledge for a change of behavior patterns related to sustainability 
goals concerning the use of resources and emissions to air and water. With these 
aims, travel behavior has also been investigated in terms of lifestyle. See the next 
section. 

The ‘way of life’ concept is used to describe how people’s values and actions are 
controlled by cultural motives and traditions, and how this allows little space for 
individual variation. The way of life concept has significance for explaining 
differences between cultural groups in residential choice and in relation to working 
life. The term has also been used to describe changes in values over time within and 
between generations. Ingelhart (1977) compiled a grouping according to value 
orientation. With the help of a ranking technique, he identifies two different value 
orientations relating to attitudes to twelve concrete social goals: a value orientation 
that stands for material welfare and physical security, and a value orientation that 
accords greater weight to self-realization and personal development. These 
orientations coexist. Yet, Ingelhart’s observations indicate there is a gradual shift to 
immaterial values.  

Lindén (1996), in a study of the environmental impact of behavior in different 
cohorts, applied the theory on ‘the silent revolution’ by Festinger 1957. The theory 
stipulates that the social situation in society gives rise to variations in values 
between generations. Lindén’s study supports the assumption that the exposure to 
value patterns while growing up influences future choice of action with reference to 
its environmental impact.  

During the late twentieth century, a shift in values occurred towards greater 
individualism in society (Pettersson and Geyer 1992). In Pettersson and Geyer’s 
study of values and attitudes relating to working life, individualism had grown in all 
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cohorts. On the basis of the figures they present, the shift was confined to the 
working class. The middle and upper classes had already adopted individualistic 
values and attitudes related to working life.  

Individualization in the formation of values and actions is described as 
associated with the shift from an agricultural to an industrial society. This shift 
entailed dissolution of traditional social structures and value patterns. While 
individuals could previously identify themselves with clear social and religious 
groupings or classes, the individual was now forced to formulate his own values 
and choose his activities. Individualization affected the formation of lifestyles and 
the development of lifestyle theory (Miegel 1993, Mörck 1991).  

With changes of production, new professional groups develop, which in turn 
leads to new norms in relation to previous generations. In a study of different 
professional groups in Gothenburg, Mörck (1991) shows that the new norms and 
ways of life developed in these groups depend on from which classes the people are 
recruited, which possible residential alternatives and lifestyles are available and the 
character of the professional category (public/private, income level, production/-
service type). The shift to an increase in responsibility for individuals to find new 
value patterns and lifestyles for themselves can also explain the increased mobility 
between different lifestyles. Lifestyle mobility arises, according to Mörck, through 
the individual’s exploration of different lifestyles, which are expressed through 
choices of superficial behavior and attributes (Mörck 1999). 

Miegel (1993) specifies the terms lifestyle and way of life at three different 
attribute levels, which entail an individualization of the lifestyle concept. The term 
form of life describes structural attributes: differences in means of production, 
institutions, legislation, norms between countries, and cultural areas. The term way 
of life denotes what is determined by one’s position, like differences between groups 
and individuals’ dependence on class membership, status group, age, gender, etc. 
The term lifestyle denotes the individual choices in the framework of structural and 
positional factors. The lifestyle concept is hereby given a complex meaning, at the 
same time as it puts emphasis on the individual.  

Travel as a Lifestyle 

The individual conditions that are important to explain travel habits and modal 
choice are conditions while growing up, socioeconomic status, gender, income, 
education, transport resources, age, and phase in life (Berge 1997, Hjorthol 1998). 
Several of these factors contribute in different ways to defining variations in the 
way of life and lifestyle. 

Several studies use the term lifestyle to group people with reference to values 
and travel behavior. A study by Berge (1996) explores the significance of values for 
modal choice. In the analysis, Berge departs from two fundamental value 
dimensions. These are collective orientation – individual orientation, and modern – 
traditional. Groups that distinguish themselves as motorists have an individual 
orientation. This group has the highest share of daily car drivers, 60 percent, 
compared to the population average of 49 percent. Most habitual drivers are 



 

 
 

38

traditional individual-oriented. They also distinguish themselves by not using public 
transportation or a bicycle very often. The traditional and the traditional collective-
oriented have the lowest shares of daily drivers. The different lifestyle groups were 
divided according to what leisure travel they generate for various types of 
destinations: city center activities (consumption of culture) and facility activities 
(physical activity, sports events, religious meetings), which can be located both 
within and outside the town, as well as activities outside the town (open-air 
activities). Modern individual-oriented people are most active in city center 
activities. They often use public transportation and bicycles, but in addition often 
use a car and take long drives. Modern people with a collective orientation are most 
active in facility activities. The person with a traditional collective orientation has a 
car-based lifestyle, but is relatively inactive and does not use the car much.  

In a study of travel habits, Hjorthol (1998) divided the types of errand in 
different groups according to a classification by sociologist Erik Allard of people’s 
needs related to having, loving, and being. Trips to work, shopping and service 
trips, were classified as ‘to have’. Visits to friends and relatives were categorized as 
‘to love’, and trips linked to leisure activities were grouped under ‘to be’. Travel in 
these three welfare areas varies considerably depending on urban type. 
Characteristic of people who live in central Oslo is that they make use of the 
cultural and entertainment institutions. In the suburbs and in the village people 
more often take a walk in the woods. 

In a German study of leisure travel (Lanzendorf 1999), six mobility styles are 
compiled to reflect leisure and mobility attitudes. One is a traditional style and 
another is an independent urban mobility style. Compared to the traditional style, 
the independent urban mobility style involves more trips to leisure facilities, and 
visits to friends and relatives, and fewer trips to rural environments and trips 
without a destination. More people with an urban mobility style live in the inner city 
than in the studied district in the periphery. 

The ethnologist Andréasson (1999), in a study of residents of two urban housing 
types in Gothenburg, found that behavior is linked to residents’ background. Those 
who grew up with a car found it most natural to use this means of transport in their 
current residence, even if they had access to public transport. 

Results from lifestyle studies are sometimes difficult to interpret, as they often 
conceal the significance of age, phase of life and other variables of considerable 
importance for travel behavior. It is even more difficult to draw conclusions about 
the effects of changed values with respect to uncertainties of how structural 
limitations affect lifestyles. The results do, however, indicate that a change of values 
to a modern and individualized way of life would entail that more people would 
devote themselves to activities in the city center in the form of consumption of 
culture. Travel patterns would, according to these indications, shift to more 
frequent trips, with a greater share of public transport and bicycling, but also with 
more car use. A development towards a greater share of modern group collectivity 
might mean that more activities take place in facilities of different kinds.  
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Time-geography  

The time-geographic conceptual model is established by Torsten Hägerstrand. 
Specific to this model is to regard the individual’s actions on the basis of the 
limitations posed by time and space. The model views individual actions as closely 
linked with all the activity of everyday life. According to this view the individual has 
a certain scope for possible choices that he can only control to a limited extent 
(Hägerstrand 2009). With this view, time-geography is close to lifestyle theory and 
the view that an individual’s behavior is determined by positional and structural 
factors.  

The conceptual model of time-geography is applied to describe daily life, and 
lifestyles, among individuals and households. Friberg (1998) has studied how the 
daily activities of Swedish women and men are distributed in urban areas. 
According to the results, both women and men use the center. Men orient 
themselves more to areas in the outskirts of towns or other places. Typical for 
women is to adapt working and travel time to that phase of life in which the family 
finds itself. In families with children below school age, it is common for women to 
work part-time, have a short distance to work, and be responsible for the 
household. As women often have responsibility for the home and children, they are 
also in charge of the transportation connected to their children’s activities, 
shopping, and care of the elderly. According to Friberg, it is thus in the first place 
women who are affected by changes in the neighborhood’s activities and 
transportation facilities. 

Vilhelmson (1994) describes people’s lifestyle starting with activity and travel 
patterns. He distinguishes between a lifestyle characterized by geographic stability; 
another of daily commuting; and a third by a geographically flexible lifestyle. They 
coexist in the population, but to different degrees. Historically, as dominant 
lifestyles, they succeed one another. Vilhelmson expects the geographically flexible 
lifestyle with many destinations to increase. This conclusion is linked to the 
assumption that leisure trips will increase in the future.  

In a study of child families’ leisure trips, Tillberg (2001) examines contradictions 
between stationarity and mobility. The study shows that the time saved through 
access to cars, is used by households for more trip related activities, rather than as 
more time for stationary activities, which agrees with Vilhelmson’s assumption.  

In a time use study, Vilhelmson (1997) shows that leisure trips have increased 
over time and that they make up almost half of all distance traveled. Other 
researchers argue that free time has not increased but rather has been reduced 
(Sangregorio 1986, Ingelstam and Sanne 1988). This is explained in terms of 
women earning a living to a greater extent than previously. They point out that day-
to-day leisure has not increased. Increased leisure is used in the form of longer 
holidays and parental leave. Households’ reproductive functions have also changed 
and increased to some extent. What defines free time, according to Björnberg and 
Bäck-Wiklund (1987), in the end is a psychological question of the sense of control 
a person has over life. Since time use is not only tied to activities, but also to 
relations, they say that leisure time can be socially restricted.  
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A difficulty with time-use studies is to distinguish different activities from one 
another, for example, to separate leisure time from reproduction time. This is 
because we combine various activities. A car trip provides an opportunity to listen 
to the radio at the same time. Fetching a child from a daycare centre offers the 
parent social interaction with other parents and children. Purchasing groceries at 
the local store gives one a chance to take a walk. The tendency to combine activities 
is confirmed in studies by Daun (1980), Sangregorio (1986), Vilhelmson (1997) and 
Friberg (1998). Combined activities are positive in the sense that they can improve 
the quality of time-use and in this way also save time, compared to having to do 
every activity individually. Sangregorio (1986) points out that modern society often 
lacks opportunities to combine activities, compared to agrarian society. The various 
demands in the population for opportunities to combine activities make up part of 
lifestyle characteristics.  

3.5 Residential Choice as Lifestyle Choice 

Households’ possibilities of choosing activities and travel behavior are already 
determined by their choice of residence. Choice of residential location can, in turn, 
be based on values related to activities and travel modes. It has been noted that this 
indirect choice of activity and travel behavior makes it difficult to interpret 
associations between urban form and behavior (Handy 1998, Boarnet and Crane 
2001). Thus, factors that determine residential choice are interesting to explain the 
relationships between urban form and behavior. These determinants could also 
affect whether urban design can be effective as a policy instrument in controlling 
car use.  

Location theory is an economic theory that explains the spatial distribution of 
residences and activities. Households’ location choice is assumed to involve a 
balancing of the cost of the residence and the cost of traveling to work. Lower 
costs for travel entail that the qualities of the residence and residential environment 
can be accorded greater weight in the decision (Ewans 1995). In his research, the 
ethnologist Åke Daun (1982) has found support for the choice of residential 
location being determined by the residence’s own qualities to a higher degree than 
previously, and less by proximity to work. He points out that residence has become 
a specialized sector of life. Some say that the significance of the residential 
environment for residential choice will be further augmented through increased use 
of information technology to run one’s daily activities from home (Ewerman and 
Berger 1992).  

The view of residential choice derived from economic theory regards the 
residence and residential environment as goods for consumption, among many 
others. Residential choice then becomes an expression of the household’s 
preferences in the framework of accessible resources. Lifestyle theory and 
Bourdieu’s thesis on the significance of symbolic and cultural dispositions in 
residential choice can be seen as complementary to the economic explanatory 
model.  
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A study of Swedish households in Gothenburg during the mid-1980s (Mörck 
1991) supports Bourdieu’s thesis that residential choice is often not particularly 
conscious at all, in the sense that people have weighed up various options, but 
largely consist of traditional choices, linked to professional group and the residential 
environment during childhood and adolescence. The study highlighted the living 
conditions of three different professional groups and the connections between 
work, residence and leisure time, in which the development of residential 
conditions throughout the life cycle was in focus. Mörck’s study also gives support 
to the symbolic significance of different residential choices. In the family-building 
phase of life, many desire a different type of residence than in other phases of life. 
Row houses and detached houses are particularly popular among child families. The 
rational explanation is that child households want to have a larger residence, a 
private garden, and an environment for children to spend their childhood and 
adolescence. Mörck notes instead that it is the family as a symbol, not primarily the 
qualities desired, that persuade child families to choose row houses.  

In the economic discipline, it is a common view that market-oriented urban 
development at a neighborhood level can develop variations in supplies that can 
satisfy groups’ varied preferences for a residential environment (Boarnet and Crane 
2001, Svensson and Haraldsson 2002). This mechanism is assumed to lead to a 
specialization in the supply of services, activities, and environmental qualities. The 
view is based on a hypothesis developed by Tiebout in 1956, which assumes that 
households ‘vote with their feet’ and choose the local municipality that offers the 
best combination of taxes and local public goods (O’Sullivan 1990/2000).  

Tiebout’s hypothesis has been criticized for several reasons. Some criticism is 
directed at the assumption that people are well informed about various options and 
that they can easily move if they become dissatisfied with local government. The 
critics mean that various costs are involved in moving and in keeping oneself 
informed of different options, so it is unrealistic to assume that households move 
as soon as they become dissatisfied. Criticism is also directed at the assumption that 
every household can have all their wishes satisfied, which would mean that an 
unrealistically large diversity of environmental options exists (O’Sullivan 
1990/2000). 

Mörck’s study shows how structural changes restrict the choice of residence. 
During the 1900s it became possible for the working and middle classes to live 
much better than in earlier generations, to exchange their housing for something 
better, to build their own homes, to buy row and detached houses. According to 
Mörck, this trend was broken during the 1980s, as the new generations can no 
longer afford to live in the same area as their parents. Often they are forced further 
out to the periphery of towns to achieve a comparable housing standard, with long 
commuting distances to work (Mörck 1991). The study shows that new generations 
are faced with the choice of either lowering their housing standard or residing at 
greater distance from their workplaces, where car trips are more frequent than the 
households would have desired.  

The neighborhood unit as a design principle was meant to give spatial support to 
what was regarded as the ideal future way of life in modernism. It is unclear, 
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however, whether the neighborhood is the geographic scale at which a good match 
of residential quality and development of differences in lifestyle and way of life is 
best formed. Through the general public’s increased mobility, the residential 
environment has been given a geographically extended significance, in which the 
district, town or even metropolitan region can perhaps be seen as a possible field 
for daily activities. The differences in mobility in the population can thus give the 
neighborhood varying importance. Future mobility options may also affect the 
neighborhood’s role as a residential and living environment.  

To recapitulate, several different mechanisms affect residential choice. This is 
regarded both as an individual lifestyle choice and as a positionally determined, 
traditional choice. Residential choice is explained through both real and symbolic 
values. It is limited by the household’s resources and by the supply of residences 
and residential environments at the time of moving. This means that even if 
households might have attitudes that accord with fewer automobile trips, there are 
several reasons why people may not choose to reside in an environment that 
supports this. Even if the geographic range of the residential environment can vary, 
the conclusion is that the neighborhood can be a significant geographic unit to 
analyze the space for lifestyles and way of life.  

3.6. A Model of the Impact of Neighborhood Design 
on Behavior 

Theories and Terms  

The object of this section is to develop a conceptual model for the associations 
between urban design and behavior that also can form the basis of an empirical 
study. The complex reality encompassed in the questions on the significance of 
urban design for travel behavior cannot be explained by a single discipline or 
theory. Initially, the literature showed that it is appropriate to highlight associations 
at an individual level to identify mechanisms between design and behavior. Several 
disciplines contribute to explaining mechanisms at an individual level. They are here 
primarily regarded as complementary. 

The survey also shows that the relationships between elements of the built 
environment and the individual are linked to the neighborhood’s cultural 
characteristics. With this is meant that the individual’s behavior is linked to the 
selection of individuals and households in a neighborhood and to the activities 
occurring there. At the same time, individual actions contribute to the 
neighborhood’s characteristics. Individual mechanisms are thus difficult to separate 
from the cultural significance of the neighborhood. Theories contribute in different 
ways to explaining these relationships. 

The economic theory used to explain travel behavior and residential location, 
postulates that the individual’s decision process is based on given preferences 
within the framework of limited resources. The theory assumes that an individual 
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has a high degree of independence in relation to her surroundings. The choice of 
activity or residence is seen as a rational balancing of cost and utility.  

When this theory is applied to explain urban form’s influence on behavior, the 
form elements are interpreted as factors that produce cost or utility. With this 
interpretation, economic theory provides a basic model for explanation of the 
relationships, which alone is inadequate as an explanation, yet is not apparently 
contradicted by the other theories studied.  

Economic theory also explains how geographic agglomerations of individuals 
and households with similar preferences and resources arise, and how a specia-
lization of activities and services can develop in a neighborhood. Economic theory 
thereby contributes to explanations of the neighborhood’s effect on behavior at a 
cultural level. 

The behavioral theory of social psychology, in accordance with economic theory, 
sees behavior as driven by motives based on values. In social psychology, however, 
motives are also seen as being affected by the social environment. This influence is 
thought of as a reciprocal relationship between values and behavior, according to 
which the restrictions on behavior can affect values. This means that behavioral 
restrictions imposed on a population by urban design may eventually lead to 
adaptation of values in this population. Behavioral theories within social psychology 
also explain how values and behavior are transferred between individuals. These 
mechanisms are applicable at a cultural level of interpretation in which they explain 
the development of lifestyles.  

In sociological theory, where lifestyle theory is primarily located, the individual’s 
behavior is seen as largely determined by the social environment. Individualization 
of society has led parts of the sociological literature to incorporate individual choice 
in explanations of behavior (Miegel 1993). Sociological literature has in certain cases 
accepted urban form as an explanatory variable for behavior, and thereby has 
broadened the determination of behavior to include the physical-spatial environ-
ment (Lofland 1989).  

Lifestyle theory thus places behavior in a cultural context and clarifies that 
attempts to induce behavioral change through design will be met by inertia in 
structures of values and habits. A corresponding inertia exists in the time-
geographic explanation of people’s actions, but here interest is directed towards 
limitations of the household’s internal activity chains, geographic space and time.  

Hence, lifestyle theory and time-geography can contribute to explaining why 
regulation of individual behavior, or regulation of individual urban form elements, 
could have a limited effect on behavioral adaptation, compared to regulation that 
encompasses entire activity patterns and entire urban areas. Lifestyle theory can 
further contribute with an explanation of why changes in urban design can be fully 
expressed in behavior first in the longer term, when values and habits catch up with 
adaptation to the new structures. The effect of these various inertias is uncertain, as 
is their influence on possibilities for affecting behavior with planning and design in 
various time perspectives.  

Terms like lifestyle and way of life are applicable to describe and explain 
differences in values and activity patterns and how these patterns vary between 
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different types of built environment. Yet, in analyses of mechanisms between urban 
design, activities and travel, it is a good idea to separate the various components of 
lifestyle: resources, values and actions, to reveal the significance of urban design, 
both in an individual and a cultural perspective.  

Behavior theory contributes in various ways to explaining relations between 
urban design and behavior, without specifically dealing with the built environment. 
Environmental psychology covers the direct relationship between the built 
environment and people, and focus on different aspects of experiences of the 
environment. Yet, also this field directs little attention to the built environment as 
such. The time-geographic conceptual model contributes with a view of how 
geographic space restricts individuals’ actions. Architectural theory deals specifically 
with the built environment, conceptualizes it, and enables professional communi-
cation of its characteristics in design practices. Architectural theory, however, is not 
developed to explain behavioral mechanisms.  

Model  

Figure 3.1 illustrates how neighborhood design can be linked to activity and travel 
patterns. Design here includes the physical structure, street pattern, location of 
buildings, parks, and the detailed design of these elements. Material, vegetation and 
maintenance of the outdoor environment can be seen as parts of the physical 
environment, illustrated by the column ‘Design’. Design is assumed to yield primary 
qualities that are functional and esthetic, and secondary qualities that can be 
activities taking place in the neighborhood and effects of these activities. These 
qualities are illustrated by the column ‘Quality’. This, in turn, is experienced by the 
individuals ‘experienced Quality’, who decide on activity and travel behavior. 
Values, norms and resources are seen as influencing experiences of quality and the 
chosen behavior. This is illustrated by the box ‘Values and Resources’. These 
‘simple’ relationships are illustrated by the filled arrow in the figure. 

In an interpretation of cultural significance, the design influences the character 
of an area in its composition of residents and activities. Activities performed by 
residents and other users contribute to its various qualities, such as liveliness, noise 
and neighborliness. These qualities are here seen as cultural characteristics of the 
neighborhood. Values and resources are moreover determinants of residential 
choice, and contribute to the explanation of an agglomeration of people with 
similar design and environment preferences. Values and resources thus have a 
cultural significance through the choice of form and quality. These links are 
illustrated by the dotted lines in the figure.  

Finally, the activities and trips made by the individuals are seen as contributing to 
the creation of the values and attitudes to the environment, as suggested by the 
behavior theories of social psychology. This can be seen as an individual and a 
cultural relationship. 
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Simple interpretation of the neighborhood’s design-behavior 
connection 

 Additional relationships in a cultural interpretation of the 
neighborhood’s design-behavior connection 
 

Figure 3.1 Model of neighborhood design’s impact on activity and travel behavior. 
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4. Neighborhood Design and Child Behavior 

4.1 Introduction 

This chapter aims at developing conceptual frameworks to study the relations 
between neighborhood design and children’s activities and travel behavior. It 
presents two themes related to children’s behavior 1. The influence of variation in 
neighborhood quality on leisure activity type and location; 2. The influence of 
neighborhood quality on travel mode choice and independent mobility in trips to 
school. 

Parents’ Decisions 

A major difference between adult and child behavior in relation to urban design is 
that children’s behavior is generally regulated by adults, thus by an adult’s 
experience of the built environment. In addition, although parents’ residential 
choice may be directed by ideals concerning children’s well-being, children have 
little, if any, influence on the environment they inhabit.  

The degree to which parents’ or children’s environmental experiences determine 
child behavior are likely to vary depending on the activity. The location and 
character of outdoor play is, for example, likely to have a larger influence of child 
experience, than the decision of travel mode for the trip to school. Decisions may 
also follow different paths while being considered, depending on the activity. A 
compulsory activity like going to school is likely to entail more control from 
parents. For instance, some parents worry that their child will be late for school if 
she/he walks independently (Markör AB 2003).  

McMillan (2005) develops a conceptual framework for studying children’s school 
trips. It includes variables that can influence parental decisions, among them 
neighborhood safety, traffic safety, social/cultural norms and parents’ attitudes. Her 
framework assumes that up to a certain age (6-12 years), the parents or caregivers in 
the household most often make the final decision about the trip to school, not the 
child. ‘Parental decision making can be seen as an intervening causal variable, or 
mediator of a child’s travel behavior; that is, it is a variable on the hypothesized 
causal pathway between urban design and a child’s trip to school’ (McMillan 2005).  

The decision-making process of children’s behavior can also be seen as driven by 
the child and regulated by parents. In a model of relations between the built 
environment and children’s independent mobility, Kyttä (2003) applies the concept 
of ‘license holding’ (developed in Hillman et. al 1990) as a mediating factor to 
represent the sets of rules, which are defined by parents, to regulate children’s use 
of the environment.  
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Values and Resources 

Research on adults shows that values and resources are determinants for activity 
patterns and travel behavior. In Chapter 3, these factors were discussed as 
components of ‘way of life’ and ‘lifestyle’. If one assumes that children’s activities 
and travel mode are largely regulated by parents, then the concept of lifestyle 
applied to children cannot be understood as individual free choice, as defined by 
Miegel (1993). Yet, children’s behavior may indicate value orientation and a way of 
life within the household as a whole. Attitudes, education level, income, profession 
and access to a car can be proxies of value orientation among parents and their 
children.  

Over time, there has been an increase in organized leisure activities among 
children, not only in urban areas. Tillberg (2001) studied children’s leisure time 
activities in rural and medium sized urban settings in Sweden. She found that rural 
children have the same type of leisure activities as children living in towns. The 
parents of rural children are, according to the study, anxious that their children 
should have the same education in various activities as urban children, which is why 
efforts are made in driving long distances to give them the opportunity to join these 
activities. Results from Tillberg’s investigation suggest that the norms of children 
participating in activities are stronger than the barriers of long distances.  

Influences on Leisure Activity Type and Location 

In leisure activity decisions for children, parents may be involved in considerations 
of which activity should be prioritized, the location of the activity, and how to go 
there. In these decision-making processes, neighborhood quality could influence 
whether an activity is undertaken or not, the type of activity, and the total frequency 
of activity away from home. Besides the attraction of the site, the quality of the trip 
environment and the distance to the site may be important factors for parents’ 
decisions to let their child attend an activity, or play, in a certain location. The 
neighborhood can be seen as an attraction for activity, in relation to the 
attractiveness of other environmental settings. Negative quality experiences can be 
seen as having repelling effects on activity.  

Distance to the activity is a quality aspect, which, theoretically, could influence 
participation in an activity. The findings by Tillberg (2001) suggest, however, that 
distance to an activity is not important for the frequency of organized leisure 
activities. An interesting question is whether distances are important among house-
holds in a suburban context.  

Previous research shows that a stimulating environment promotes children’s 
physical activity, and that a stimulating environment motivates children to explore 
their environment further (Kyttä 2003). Negative experiences of the environment, 
including fear of molestation or traffic, tend to reduce children’s independent mo-
bility (Björklid 2002a, Kyttä 2003, Markör AB 2003, Johansson 2004), which 
indicates that children’s participation in leisure activities is affected. 

Research on adults’ physical activities has found several stimulating quality 
elements and other aspects that work restrictively on activity. Barriers to physical 
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activity include fear of crime, personal injury, traffic and dogs. The presence of 
other people in the neighborhood can lead to both fear and social support. Access 
to friends and family facilitates physical activity (Lee and Moudon 2004). Based on 
these findings, it seems likely that a socially supportive environment in terms of 
neighborliness could have a positive impact on children’s outdoor activity, location 
of activity near the home and on independent trips.  

When it comes to the location of outdoor physical activity, research reveals the 
physical characteristics of children’s favorite places for activity (Kyttä 2003) and the 
location of realized activity (Kyttä 2003).  

Whether the experienced qualities of the neighborhood actually influence the 
type and location of activity, with potential effects on demand for activity and 
travel, seems yet to be largely uncovered. The effect of urban design on children’s 
activities is also seldom investigated. Neighborhood design is, however, to some ex-
tent studied in relation to children’s independent mobility in a comparison of 
neighborhood designs in Stockholm (Björklid 2002b), and in a comparison of 
various levels of urbanization in Finland (Kyttä 2003).  

Influences on Modal Choice and Independent Trips to School 

Research on relations between the built environment and children’s travel behavior 
is conducted within the discipline of environmental psychology, but is rare in the 
economic discipline that traditionally studies adult travel behavior. The travel 
behavior theory applied to adults postulates that individuals in their activity 
decisions balance the attraction of an activity to the travel cost, including among 
other factors, distance, travel time and comfort. This theory applied to children’s 
behavior suggests that the experienced distances and the convenience of walking, 
cycling and driving a car, will influence the travel cost for each travel mode. The 
various risks that can be associated with children going alone to school, can also be 
seen as a travel cost.  

A study of the effect of school siting, applying traditional travel behavior theory 
and method, was done in Gainesville, Florida (United States Environmental 
Protection Agency 2003). This study shows that students with an estimated shorter 
walk or cycle time to or from school are more likely to walk and cycle respectively. 
The probability of cycling was particularly sensitive to travel time. The proportion 
of arterials and collector streets with sidewalks was significantly related to walking. 
Built environment elements, including coverage of bicycle lanes, was not 
significantly related to cycling.  

A study of determinants for school travel behavior in the San Fransisco Bay 
Area (Yarlagadda and Srinivasan 2008) found that the distance between home and 
school had a strong and negative influence on the choice of walking to and from 
school. The impact of the distance was stronger on the trip to school. Other land-
use and built environment variables were not significantly related to modal choice.   

Research within the discipline of environmental psychology focuses on the 
relations between experiences of environmental quality and independent mobility 
or travel mode. Research on children in Swedish neighborhoods shows that fear of 
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traffic and fear of assault or molestation by adults has a negative impact on 
children’s independent mobility and on car escorts (Björklid 2002a, Kyttä 2003, 
Markör AB 2003, Johansson 2004). 

Research indicates that children’s independent mobility varies with the urbaniza-
tion level. A survey examining independent mobility for leisure activity among 
children of 8 and 9 years of age was conducted in neighborhood environments with 
various levels of urbanization in Finland and Belarus (Kyttä 2003). Results show 
that independent mobility differs strongly between neighborhoods at different 
levels of urbanization. This study also shows that the child’s age and gender are 
related to independent mobility. 

A study of children’s leisure time travel, examined the environmental impact on 
behavior through parents’ ‘environmental trust’ in the environment (Johansson 
2004). Results show that parents’ experience of environmental trust relates to a high 
degree to the traffic environment, such as volumes and speed, as well as to physical 
details in the design of intersections, sidewalks, pedestrian and bicycle paths, and 
also to elements such as tunnels, playgrounds and green space.  

A precondition for children traveling without adult escort is the possibility to 
walk and cycle, and for longer distances to have access to transit systems. 
Consequently, elements that may influence travel mode choice may affect indepen-
dent trips. In parents’ decision-making processes, the order of decisions regarding 
travel mode and escorts may not be a uni-directional linear pathway. A decision to 
escort the child may precede that of travel mode choice.  

During a day in a child’s life, several activity destinations may be visited before 
and after school. The child’s chaining behavior may be related to distances not only 
between the home and school, but also between school and leisure time activities or 
errands. Consequently, the school’s location in relation to all these other activities 
may have importance to the child’s travel behavior. Besides the potential effects of 
urban design on children’s trips, locations of schools and other activities may affect 
parents’ activity chains and modal choice. Similarly, parents’ activity chains may 
affect the child’s. These influences should be considered. 

 

4.2 Conceptual Frameworks  

The theoretical frameworks to study children’s behavior developed here are based 
on the model of adult behavior in Chapter 3. Urban design is seen as influencing 
children’s behavior through experiences related to distances, social and environ-
mental quality, the trip environment and transportation facilities. It is the experi-
enced meaning of the environment induced by design elements that has a potential 
impact on behavior, such as the experienced nearness, traffic safety and incentives 
to walk, cycle, drive a car or play outdoors.  

These frameworks build on the assumption that parents take decisions on their 
children’s behavior, and that parental experiences of neighborhood quality influ-
ence this decision-making process. This must not be understood as that children’s 
experiences of urban environment are unimportant to their behavior. This model 



 

 
 

51

assumes that parents’ experience of the environment, in general, is also defined by 
their child’s experiences, and to some degree is internalized in parents’ decisions. 
For instance, when the child experiences outdoor play, it develops an attitude to 
playing outdoors, which will be communicated to parents by the child’s preferences 
for activity. However, the role of parents’ values, experience, and decisions is in this 
model presumed to be stronger than those of the child.  

The framework to examine how design impacts on children’s activity choice and 
location of activity is presented in Figure 4.1. It assumes that the child’s type of 
activity and the location of activity are influenced by parents’ experience of the 
home neighborhood. Parental values and resources are seen as affecting the 
experiences of neighborhood quality, as well as other grounds for decisions on 
children’s behavior. The dotted lines represent connections when the model is 
interpreted at a cultural level. This means that households, by their residential 
choice determine the environmental setting that is going to influence behavior. The 
households’ activities in the neighborhood contribute to the neighborhood quality 
that is going to affect children’s behavior, see also Chapter 3.  

The conceptual framework developed to examine the influence from 
neighborhood design on travel mode choice follows the principle pathway of the 
model in Figure 4.1. The framework for independent trips, Figure 4.2, also includes 
travel mode choice to capture the interdependence between these decisions. 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Simple interpretation of the neighborhood’s  
design-behavior connection 

 Additional relationships in a cultural interpretation of the 
neighborhood’s design-behavior connection 

Figure 4.1. A conceptual framework to examine the influence of neighborhood design on 
travel mode to school and on type and location of leisure activity. 
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Figure 4.2 A conceptual framework to examine the influence of neighborhood design on 
independent trips to school. 
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5. Method 

5.1 Background 

Research on relations between urban design and travel is traditionally conducted 
based on economic theory. This tradition applies descriptive or correlation techni-
ques to reveal relations. Aggregate studies use data of average travel behavior or gas 
consumption in towns, districts or neighborhoods with various settings, to test 
connections between density and energy use for transportation or travel behavior. 
These studies yield important descriptions of how people behave in various urban 
settings, but are unable to separate the influence of urban design from other 
influences. Disaggregate studies use individual data to measure travel behavior in 
various urban settings. These studies may control for socioeconomic variables like 
income, car access, profession or age. This type of study measures various planning 
and design elements, such as residential density, distance to service functions and 
distance in street patterns, and measures travel behavior through distance traveled, 
travel mode choice and trip frequency.  

A methodological problem raised with these studies is that they do not provide 
enough evidence of which individual design elements relate to which individual 
aspects of behavior. Moreover, few studies take into consideration the effects of 
‘self-selection’. In studies of neighborhoods, this means that correlation results may 
hide the fact that the investigated population has chosen to live in these neigh-
borhoods because these settings supply opportunities for the preferred behavior. 
Planning and policy practice require not only knowledge about behavior in existing 
settings of the built environment, but also reliable predictions of the effect of policy 
measures or planning decisions. Thus, it is desirable that research develops 
knowledge of the effects of changes in design and quality. With this background, 
several researchers have pointed to the need for new methodological (and 
theoretical) approaches in this field of research (Handy 1996, Handy and Clifton 
2001, Boarnet and Crane 2001).  

Research on children and the built environment is normally conducted within 
the field of environmental psychology. This research applies quantitative and 
qualitative methods to reveal relations between the environment and behavior. 
These studies have their basis in the individual’s various psychological relationships 
to the environment. Some studies also connect quality experiences to observations 
of neighborhood design. This field of research, though, often fails to recognize the 
effects of socioeconomic factors. 
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5.2 Method 

Type of Study 

The chosen method is a disaggregate study. It was undertaken in a suburban district 
in four neighborhoods with variations in design. Measures of individual experiences 
of neighborhood quality elements were used as indicators of mechanisms between 
the design and behavior. It also included measures of importance of quality 
elements to make possible a separation of the significance of the experienced 
quality from the importance of quality. This study consisted of a postal question-
naire, including socioeconomic data, a child activity and travel diary and questions 
on parents’ modal choice for work trips, an investigation of parents’ importance 
statements on neighborhood design and quality elements, and their satisfaction with 
the same elements. This was combined with professional descriptions of design and 
quality of neighborhoods. Descriptions were made through using maps, satellite 
photographs and visits to the sites, photographic documentation of neighborhoods, 
articles and books and demographic data. During telephonic reminders in the 
survey and pilot study, several respondents spontaneously commented on issues 
related to the research questions. Occasionally these comments were used as 
complementary information in the analysis of results.  

Statistical Analyses  

The assessment of neighborhood quality in Chapter 6, applied frequency distri-
butions and cross-tabulation to parents’ statements of importance of and satis-
faction with neighborhood design and quality elements. The Chi Square Test was 
used in an explorative approach to reveal associations between parents’ statements 
and socioeconomic factors. Linear regression was applied to investigate relation-
ships between aspects of children’s environment and other aspects of design and 
quality. Chapters 7 and 8 applied a combination of frequency distributions, cross-
tabulation and logistic regression to analyze relations between neighborhoods, 
quality elements and behavior. Three statistical models were developed to analyze 
these relations, Figure 5.14.  

 
 
                                              
 
 

4 Attempts were made to apply causal modeling by the use of the software AMOS. Causal 
modeling examines whether a pattern of intercorrelations among variables fits the 
underlying theory. The causal interrelationships are examined among a set of variables 
that have been logically ordered on the basis of time (Mertler and Vannatta 2002 p.199). 
These efforts were successful in the simple version of causal modeling, or single equa-
tion modeling. Path analysis modeling was, however, unsuccessful. The data, consisting 
of ordinal and other categorical and dichotomous variables, were inappropriate for these 
modeling techniques.  
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Figure 5.1 The estimated links of the statistical models. 
 
The three models each estimate a link between neighborhood variation, quality 
elements, and behavior.5 Each of these models was applied for multiple estimates 
of various relations between measures of behavior, quality and neighborhoods. 
Details of the application of the models are presented in Chapters 7 and 8.  

Model 1 estimated the probability of child leisure activity, travel mode, and 
independent trips in the four neighborhoods. The dependent variables were 
measures of behavior. The independent variables included neighborhoods, 
household income and car access, parent education level, child age and gender, 
season, and in some estimates additional factors.  

Model 2 estimated the probability of children having leisure activity, their travel 
mode, and independent trips when parents were satisfied with quality elements, 
relative to being less satisfied. The dependent variables were measures of behavior. 
The independent variables included experienced quality elements, household 
income and car access, parent education level, child age and gender, and in some 
estimates additional factors. The independent variables also included measures of 
importance of the quality elements. The purpose of including these variables was to 
control for the possibility that satisfaction statements were influenced by expec-
tations related to the quality elements. Importance variables were also interpreted as 
indicators of values related to the use of the neighborhood. The requirement for a 
behavioral relation between a quality element and certain behavior was that there is 
a statistically significant association in this relationship.  

Model 3 estimated the probability that a child’s parent is satisfied with quality 
elements in each neighborhood, thus the likelihood that the child is influenced by 
satisfactory quality. Neighborhood quality was assessed by frequency distributions 
in Chapter 6, based on parents’ identities, which means one response for each 
parent. Model 3 measured quality elements by the experiences of the responding 

                                              
 
 

5 The combination of Models, however, fails to capture simultaneous effects in the 
estimation of the path. 
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parent of each child. The dependent variables were the significant quality elements 
from Model 2. The independent variables included the four neighborhoods, season, 
individual and household variables, and the importance of the dependent element.  

The analytic approach was hypothetical-deductive. This means that the theo-
retical models guide the analysis of results. Occasionally, results cannot be explain-
ed by the applied theoretical models, or are better explained by another theoretical 
approach. On these occasions, the analysis can be seen as an abductive approach.  

5.3 Measures 

Introduction 

A pilot survey of parents’ activities and trips was distributed in June 2000. A 
separate pilot study of child leisure activity and trips was distributed in early 2005. 
The main Survey was distributed on June 2, 2005. The questionnaire for the main 
survey was developed based on the pilot studies, experiences from other 
questionnaires and literature within the field (Oppenheim 1992/2004 and Wärneryd 
et al 1990, SCB 1998). 

The survey included questions of the following type: 
• Stated importance and satisfaction with design and quality elements in the 

neighborhood;  
• Attitudes to the use of travel modes; 
• Preferences for neighborhood traffic; 
• An activity and travel diary on children in the household for one day, including 

all activities away from home, travel mode, travel company and a geographic 
definition of the site of activity;  

• Parents’ travel mode for work trips;  
• Individual and household data: child age and gender, parent age and gender, 

profession and education level, household income, household size, car 
ownership; 

• Open and prestructured questions on how changes in the environment would 
affect activity and travel behavior in the household. One question measured 
behavior adaptation to various initiatives to reduce car escorts to school. 

Parents’ Experiences of Neighborhood Elements 

Parents’ experiences of design elements, proximity to functions, transportation and 
environmental quality were measured by questions of satisfaction with neighbor-
hood elements, in combination with stated importance levels of the same elements. 
34 aspects were included. A more detailed description of these aspects is found in 
Chapter 6.  

Satisfaction statements cannot be interpreted as absolute quality indicators, 
because individual expectations influence attitudes and level of satisfaction. Expec-
tations are in turn influenced by earlier experiences, information about the object 
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and personal characteristics (Rombach 1998). One may also assume that value 
orientation influences expectations and the level of satisfaction. For example, a 
person who does not find the outdoor child environment to be very important, 
because she prefers her child do other activities, is likely to have lower expectations 
on the quality of the outdoor child environment, expectations that may influence 
her satisfaction level. Moreover, households are to some extent successful in 
choosing a neighborhood with qualities that match their specific preferences. One 
can, therefore, also expect that household resources and other limitations to such 
matching have an influence on satisfaction levels. Satisfaction levels reflect 
subjective qualities of the neighborhood. This is the quality experience that will 
impact on the behavioral process.  

In this context, importance variables were used as indicators of values related to 
the use of the environment. The level of satisfaction relative to the level of 
importance of each element indicates to which extent the neighborhood meets the 
needs and aspirations of its residents. It is expressed as the neighborhood element 
‘supply’ in the quality assessment in Chapter 6. Importance variables were also used 
to indicate the separate influence of values related to the environment in Chapters 7 
and 8.  

The measurement technique applied here is a type of attitude investigation. 
Attitudes are either positive or negative, and not neutral (Tedeschi et al 1985), 
though respondents may find it comfortable to choose a neutral answer, thus this 
alternative was not included. Statements on satisfaction used a scale of two negative 
and two positive alternatives, and a ‘no opinion’ choice. 

Attitudes to behavior are inaccurate as predictors of behavior (Tedeschi et al 
1985). The inaccuracy is because several other factors have an impact on behavior, 
among which the built environment can be included. Intentions, which internalize 
various limitations to behavior, are found to better predict behavior (Tedeschi et al 
1985). The measure of importance of environmental quality is seen as reflecting 
attitudes to the use of the environment. It is here assumed that the individual 
statement of importance of environmental quality internalizes attitudes to behavior 
as well as previous experiences of and expectations on the environment.  

Statements on satisfaction and importance of quality were formulated to capture 
an expected meaning in relation to behavior. The functional aspect of these 
statements does, however, vary between aspects. For example, the aspect ‘the 
environment allows children to walk alone’, has a stronger intentional content than 
‘the traffic in the neighborhood is safe for children’. On the other hand, the first 
statement does not reveal which aspect of the environment actually allows a child 
to walk alone. In the investigation, the priority was that the selection of statements 
should yield information on the environmental content rather than the intentions.  

Activity and Travel Diary 

Travel behavior surveys are performed in several ways. One way is to ask frequency 
questions, such as ‘How many times did you walk to the store last week?’ Questions 
can focus on the specific types of trips, or traveling modes, you want to know 
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about. This type of question is relatively easy to answer, and can give high response 
rates. Moreover, results are easy to analyze. One problem is that memory loss leads 
to low reliability (Wärneryd et al 1990).  

Another way to get answers to travel questions is through a travel diary. A diary 
is produced when the respondent, or an interviewer, writes down activities. A diary 
can be prestructured, i.e. in the design of a chart with a limited number of choices 
for destinations, errands and modes, or it can be free. A diary method can result in 
a lot of data, both quantitative and qualitative data. Among the problems are that it 
is time consuming to answer and that response rates may be low.  

Time-use studies use a type of diary in which all activities are recorded, for 
instance at ten-minute intervals. This method has reported a higher share of trips 
without a destination, and short trips, such as going for a walk with the dog, 
compared to a traditional travel survey (Vilhelmson 1997). For studies focusing on 
travel and activity on the geographic scale of a neighborhood, a time-use study 
would be a proper choice. One problem is that it may be demanding for res-
pondents to answer, and response rates may be low.  

A diary method with pre-structured charts was applied in this survey. This choice 
of method was expected to give results with little memory loss, and to cover reports 
on activities without a destination, and include short trips, which may otherwise be 
unreported. Respondents were asked to report activities, location of activities, 
modal choice and travel company for their children.  

Activity is defined as an errand that the child has outside of the dwelling. Each 
activity was filled in on a separate sheet with multiple-choice questions. Questions 
on activity type had 10 activity choices, and the additional choices ‘going home’ and 
‘other’. They indicate school and ‘fritids’ activity, indoor and outdoor organized 
activity, free outdoor play, visits to other households, the child’s own errands, 
accompanying an adult’s child escort activity, accompanying other adult activity, 
and activity with the family. Parents were asked to report trips made to and from 
activities, including the last trip of the day, as an activity of ‘going home’. Activities 
during school hours or during activities organized by the school before and after 
school hours, such as after-school recreation centre or ‘fritids’, were not reported 
other than as ‘school’ or ‘fritids’. A question on the location of the activity asked 
whether it was in the block, in other parts of the neighborhood, in other 
neighborhoods of the district, in central Täby, or elsewhere. The next question 
asked if the activity generated a trip, and if so, which travel modes were used. The 
last question asked whether the child traveled alone, traveled with another child, or 
together with an adult, indicating the child’s independence of escort for the trip.  

5.4 Four Suburban Neighborhoods in Stockholm 

Criteria for Choice of Neighborhoods 

The following criteria directed the choice of neighborhoods: 
• Neighborhoods should represent different urban types. 
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• Neighborhoods should be located at walking or cycling distance from a station 
of the regional rail network, to present residents with alternatives to car use. 

• Neighborhoods should have similar regional settings in terms of transportation 
infrastructure, access to shopping, nature and the job market.  

• Neighborhoods altogether should have a variety of socioeconomic character-
istics.  

District and Neighborhood Design 

Four suburban residential neighborhoods were selected. They are located some 15 
kilometers north of Stockholm City. All four neighborhoods are located at walking 
or cycling distance from the regional commercial center, Täby Centrum, and near at 
least one of the stations of the commuter train. The commuter train connects Täby 
center and each of the neighborhoods to the regional metro system from where the 
whole Stockholm region can be reached.  

The first plans for a new urban core in this part of the region began in the 1940s. 
The commercial and cultural center, and the residential neighborhoods Ellagård, 
Åkerby, and Grindtorp, were developed in the 1950s and 1960s (Ferenius et al 
1985). Although all three neighborhoods differ in urban type, they share some of 
the basic typological elements of Swedish, post-WW II, modernist ideals. These are: 
• Neighborhoods are separated residential units that do not allow through traffic. 
• Street patterns are designed according to traffic separation principles.  
• Children’s primary schools are located within neighborhoods (Ellagård and 

Åkerby) or adjacent to it (Grindtorp). Children’s daycare centers are located 
within all the neighborhoods, to ensure short, walkable distances to these 
facilities. 

• Convenience stores were originally planned within the neighborhoods in 
Ellagård and Grindtorp. At the time of the investigation there were no stores.  

• Shared outdoor space and parks were designed to promote recreational quality. 
• Neighborhoods are located within walking and cycling distance from a regional 

commercial center and transit stations. 
Ensta is a traditional suburban, one-family house neighborhood, with a broken, 
rectilinear street pattern with mixed traffic, and large to moderate sized private 
yards. Ensta grew up around the commuter train station that was opened in 1911. 
In the late 1920s, the area began growing to the east of the railway. Growth to the 
west of the railway, called Ensta Park, began in 1933. A spontaneous densification 
has taken place in Ensta, which is why plot size and the character of the houses 
vary. A more detailed description is found in Figure 5.2. See also the map, Figure 
5.3, aerial views, Pictures 4 - 7 and photographs of the built environment. 
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School locations 
The four neighborhoods represent different principles for the location of schools, 
grades 0-5 (6-11 years), Figure 5.3. Ellagård and Åkerby were designed with schools 
within the neighborhood. At the time of study, the school in Åkerby (A) was 
privately managed, whereas the school in Ellagård (C) was managed by the munici-
pality. A school adjacent to Grindtorp (B) is located in-between the neighborhood, 
Täby Center, and the commuter train station. This school has developed a 
specialized profile with private management. Another school near Grindtorp (D) is 
also specialized with private management. Unlike the modernist neighborhoods, in 
Ensta two of the nearest schools were located outside the neighborhood, adjacent 
to natural resources (E, F). Additional circles indicate other schools in the district. 
No household had a pedestrian distance to the nearest school of more than some 
1200 meters. Information on schools was retrieved from the Täby municipality’s 
homepage (www.taby.se).  
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

 

Figure 5.3 Map of the district studied in Täby. Neighborhood borders are marked 
by a black line. Schools Grades 0-5 are marked by a black circle. 
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Picture 4. Aerial view of Ellagård. Source: Täby municipality offices. 
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Picture 5. Aerial view of Ensta, west of the railway. Source: Täby municipality offices. 
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Picture 6. Aerial view of Grindtorp. Source: Täby municipality offices 
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Picture 7. Aerial view of Åkerby. Source: Täby municipality offices. 
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5.6 Participants and Procedures  

The selection was based on the national population register (RTB), and consisted of 
all households in these four neighborhoods with children born between January 1, 
1991 and December 30, 2004 (age 6 months – 13 years and 6 months). The total 
number of children in this age span was 1609. Among caregivers (parents) of these 
children, who also lived with their children, an even share of men and women were 
selected in each neighborhood.  

A questionnaire was sent by regular mail to 972 individual parents by June 2, 
2005. Two reminders were distributed, one in June, and one in August. Response 
rates in September were lower than expected, especially in Grindtorp and Åkerby 
with a response rate of 30-40 %. Telephonic reminders were done in Grindtorp and 
Åkerby during September and October 2005. The selection and responses of 
subjects are shown in Table 5.1 (parents), and Table 5.2 (children). Among the 
1 609 children of the specified age group found in the four neighborhoods, 821 
were boys and 785 were girls. 

Sweden’s national statistical bureau (SCB) did the printing and distribution of the 
questionnaire, selection of residents from the register, postal reminders, data regi-
stration of answers, and a complementary selection of socioeconomic data, which 
was used to identify the non-response bias.  

Table 5.1 Selection of parent subjects in each neighborhood.  

Ellagård Ensta Grindtorp Åkerby Total
Selection of parents (after removal of 9 
subjects who changed address, etc.) 

314 239 110 300 963

Responses 149 111 58 131 449
Response rate 47.5 46.4 52.7 43.7 46.6

Table 5.2 Selection of child subjects in each neighborhood.  

 Ellagård Ensta Grindtorp Åkerby Total
Selected children  568 419 147 475 1609
Reported children  260 202 83 213 758
Response rate 45.8 48.2 56.5 44.8 47.1

Late answers 
The need for telephonic reminders in Grindtorp and Åkerby resulted in late ans-
wers, which mean that activity diaries for these children reflect behavior in the 
months of August through November. These late answers could blur results 
between neighborhoods, thus a variable for season was included in the regression 
estimates. 
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Non-response 
A somewhat larger rate of non-response could be seen among men, low-income 
groups, and immigrants. No general adjustment was made for this bias. The 
population studied is not a random selection of the total population, but a popu-
lation, which is self-selected into this specific geographic area. Each answer looked 
for in the data has to guide decisions about adjustments. See also ‘Reliability and 
Validity’ below. 

Construction of Databases 
A total of 449 parents responded to the questionnaire. A database based on parent 
identity was used for neighborhood quality assessments in Chapter 6.  

A total of 758 children’s diaries were reported by parents. A database on 
children’s identities was constructed based on the database of respondents’ 
(parents’) identities. Consequently, parents’ identity occurs in this database the same 
number of times as the number of children they have reported in the activity diary.  

A categorization was made to facilitate a separation of preschool children from 
children in lower and higher grades respectively. This was done on the basis of their 
age and the date of reported activities. Thus, children whose activities were 
reported in August, September, and October were categorized according to which 
grade they presumably belonged on the response date. Table 5.3 shows the 
distribution of children in the neighborhoods and presumed school year category.  

Table 5.3 Frequency distribution of children over school year category and neighborhood. 

School Year Category Ellagård Ensta Grindtorp Åkerby Total
Below school age (6 months-5 years) 95 77 47 72 291
 37 % 38 % 57 % 34 % 38 %
Grade 0-5 (6-11 years) 121 92 25 94 332
 47 % 46 % 30 % 44 % 44 %
Grade 6-7 (12-13 years) 44 33 11 47 135
 17 % 16 % 13 % 22 % 18 %
Total 260 202 83 213 758
 100 % 100 % 100 % 100 % 100 %

 
A database on all children was used for estimates of leisure activity, see Chapter 7. 
A database on children Grades 0-5 was used for estimates on school trips, Chapter 
8. 

Socioeconomic Distribution 
The studied neighborhoods contain households with a variety of income levels and 
educational levels, Table 5.8. The households are represented by a fairly even 
distribution of men and women, Table 5.4. However, the distribution of income 
and education levels is unlikely to represent the suburban population as a whole, as 
residences are either personal ownership or condominiums. Fewer low- income 
households can be expected in this selection.  
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The distribution of income between neighborhoods shows that few households 
in the multi-family house neighborhoods (Åkerby or Grindtorp) had an income 
level of 60 000 Skr/month or more, which is here referred to as a high income 
level. More than half of the households in the one-family house neighborhoods had 
an income level of this size. Most households had access to at least one car. Car 
free households were more common in the multifamily-house neighborhoods. Car 
access was highest in Ensta, with 67 % of households having access to at least two 
cars. The distribution of educational level shows higher levels in the one-family 
house neighborhoods, although the differences are not as great as concerning 
income levels. Age distributions show that most of the parents were between 30 
and 49 years of age. Parents were older in the one-family house neighborhoods, 
which might indicate a connection to the higher income level and educational level 
in these neighborhoods.  

Table 5.4 Distribution of parent subjects over neighborhood and gender. 

Neighborhood  Men Women Total
Ellagård 70 79 149
 47 % 53 % 100 %
Ensta 47 64 111
 42 % 58 % 100 %
Grindtorp 30 28 58
 52 % 48 % 100 %
Åkerby 55 76 131
 42 % 58 % 100 %
Total 202 247 449
 45 % 55 % 100 %

Table 5.5 Parents’ age categories in each neighborhood. 

Neighborhood Age categories 
 20-29 30-39 40-49 50- Total 
Ellagård 0 48 90 11 149 
 0 % 32 % 60 % 7 % 100 % 
Ensta 1 29 76 5 111 
 1 % 26 % 68 % 5 % 100 % 
Grindtorp 5 21 29 3 58 
 9 % 36 % 50 % 5 % 100 % 
Åkerby 8 51 66 6 131 
 6 % 39 % 50 % 5 % 100 % 
Total 14 149 261 25 449 
 3 % 33 % 58 % 6 % 100 % 
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Table 5.6 Parents’ educational level in each neighborhood. 

Neighborhood Elementary Intermediate University Total 
Ellagård 1 32 112 145 
 1 % 22 % 77 % 100 % 
Ensta 4 22 83 109 
 4 % 20 % 76 % 100 % 
Grindtorp 4 29 24 57 
 7 % 51 % 42 % 100 % 
Åkerby 15 55 58 128 
 12 % 43 % 45 % 100 % 
Total 24 138 277 439 
 5 % 31 % 63 % 100 % 

Table 5.7 Car access in each neighborhood. 

Neighborhood No car 1 car 2 cars Total
Ellagård 3 83 63 149
 2 % 56 % 42 % 100 %
Ensta 0 37 74 111
 0 % 33 % 67 % 100 %
Grindtorp 5 39 14 58
 9 % 67 % 24 % 100 %
Åkerby 14 95 22 131
 11 % 73 % 17 % 100 %
Total 22 254 173 449
 5 % 57 % 39 % 100 %

Table 5.8 Household income in each neighborhood. 

Income Skr./month/ 
Neighborhood 0-59 000 60 000- Total
Ellagård 62 78 140
 44 % 56 % 100 %
Ensta 44 62 106
 42 % 58 % 100 %
Grindtorp 51 6 57
 89 % 11 % 100 %
Åkerby 121 9 130
 93 % 7 % 100 %
Total 278 155 433
 64 % 36 % 100 %
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5.7 Reliability and Validity 

Reliability refers to the purity and consistency of a measure, to repeatability, to the 
probability of obtaining the same results again if the measure were to be duplicated. 
Validity tells us whether the question, item, or score measures what it is supposed 
to measure. The degree of reliability sets limits to the degree of validity possible, 
and vice versa (Oppenheim 1992/2004). 

Reliability concerns include whether respondents for various reasons may have 
given faulty answers to factual questions. The travel diary is composed of factual 
questions. The recommendation was that parents should answer the questions 
together with their child or children, but whether this was done, or not, we do not 
know. There is a risk that parents have the wrong information about their child’s 
activity, travel mode, or with whom they travel. Losses in memory may have caused 
false responses among both children and parents.  

Answers may also have been adjusted to respondents’ moral standards, other 
people’s expectations, or expectations revealed in the questions. This risk is higher 
concerning importance statements, as attitude questions are known to be sensitive 
to variations in wording, emphasis and context (Oppenheim 1992/2004).  

In the case of faulty or incomplete answers, it can be expected that irregular 
activities, short errands and trips, and trips without a specific errand were 
underreported. The presence of faulty answers may contribute to blurred regression 
results. Faulty answers are, however, expected to be evenly distributed across the 
population and should not affect comparisons between neighborhoods. 

Generalizability, or external validity, varies between the different research 
questions and approaches of the study. The results from estimates of relations 
between neighborhood, quality elements and behavior, reveal mechanisms that 
should be applicable to other geographic regions and to parents and children in 
similar cultures.  

With regard to the strength of relationships between quality elements and 
behavior, the specific setting of a suburban district and its population gives reasons 
to be careful in generalizing to other type of settings. Urban types at the scale of the 
neighborhood are inhabited by non-representative socioeconomic fractions of the 
population. These socioeconomic characteristics change over time (Rådberg 2000). 
Variation in urban type is also associated with variation in values and lifestyle. The 
lifestyle character of neighborhoods and their change of character over time can 
mean that the same neighborhood design in another context may yield different 
behavior and different expectations on the built environment. Variables for 
socioeconomic factors and variations in attitudes to the environment were included 
in the analyses. The selection of district may not, however, represent all possible 
variations in attitudes and expectations on the environment. 

The selected neighborhoods together represent a variety of income levels, 
education levels, household size, and ethnicity, which allows the examination of the 
impact from these factors relative to the impact from neighborhood quality. The 
inclusion of socioeconomic variables facilitates decisions made by users of these 
results regarding generalizability to other situations. The response rate and non-
response bias should be considered when generalizations are made.  
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6. Neighborhood Quality in a Stockholm 
Suburb 

This chapter is comprised of a quality assessment of the four suburban neighbor-
hoods described in Chapter 5, based on parents’ valuation of importance and 
satisfaction with 34 neighborhood elements. The aims were to identify quality 
differences between neighborhoods, and quality fields or elements that potentially 
have a positive or negative impact on children’s activities and trips. The assessment 
includes an investigation of variation in responses associated with children’s school 
grade category, parent’s gender, and the household’s car access and income level. 
The results are complementary with and introductory to the behavior estimates in 
Chapters 7 and 8.  

6.1 Introduction 

Methods and Interpretation Criteria 

This assessment applied a combination of methods, including frequency distribu-
tion, the Chi-Square Test and linear regression. It used responses from the 449 
parents in the four neighborhoods presented in Chapter 5. The measures of quality 
were parents’ stated satisfaction level with 34 neighborhood elements, in 
combination with the stated importance level of the same elements. Importance 
levels were measured on a five-grade scale using the response alternatives ‘decisively 
important’, ‘very important’, ‘fairly important’, ‘not so important’, and ‘not at all 
important’. Satisfaction levels were measured on a four-grade scale utilizing the 
response alternatives ‘fully satisfied’, ‘fairly satisfied’, ‘fairly dissatisfied’, 
‘dissatisfied’, and ‘no opinion’. The response alternative ‘no opinion’ was excluded 
in analyses. A complementary measure of preferences for neighborhood design was 
also applied. It used two questions on preferences for design regarding traffic in the 
neighborhood. Each question presented two or three different response alternatives 
for design principles. 

Frequency distributions are expressed in the percentage of the population who 
find the neighborhood element to be ‘highly important’, which incorporates the 
responses ‘decisively important’ and ‘very important’, and the percentage of the 
population whose response is being ‘fully satisfied’ with this aspect, Table 6.1, page 
76. The reason for including only ‘fully satisfied’ was that any other alternative 
means that the respondent is to some degree dissatisfied. Moreover, behavior 
estimates revealed that this split of responses was the best indicator of quality 
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impact on behavior. This way of presenting the data, however, fails to present the 
distribution of responses across response alternatives.  

The level of satisfaction relative to the level of importance for each element 
indicates to which extent the neighborhoods meet the needs and aspirations of the 
parents living there. It is here expressed as the element ‘supply’. The average share 
of respondents who find an element highly important was, for the total number of 
elements 55 %, and the average share of respondents who were fully satisfied was 
47 %. The assessment does not, other than in relative terms, define the level where 
importance or satisfaction is high or low.  

In general, a positive relationship can be expected between importance and 
satisfaction because neighborhoods are designed on basis of common values. 
Moreover, it can be expected that households are to some extent successful in 
choosing a neighborhood with qualities that match their specific preferences. A 
positive relationship between importance and satisfaction at the neighborhood scale 
implies that residents have found a good match in the neighborhood where they 
live. However, there are several reasons why a negative relationship may be found. 
One reason is that the supply of high quality elements or certain combinations of 
elements is limited, or non-existent, thus households may not live as they wish. 
Another reason is that preferences for environmental quality and the environment 
itself may have changed between the time of the residential choice and the time of 
the study, with negative consequences for the matching. 

The relationship between importance and satisfaction includes the role of 
expectations, Chapter 5. If expectations are high, the satisfaction level may be 
affected in a negative direction. Thus, a high level of importance of certain elements 
could mean that there are high expectations, and that the satisfaction level is 
influenced negatively. For this reason, the generally positive relationship between 
importance and satisfaction may hide a certain negative impact from importance on 
satisfaction levels.7 

Results Displayed in Plot Diagrams 

Frequency tables and plot diagrams show the results. The plot diagrams display 
importance level on the x-axes as the percentage of the population who find the 
aspect very important or decisively important. The y-axes represent the percentage 
of the population that is fully satisfied with the aspect, Figures 6.1-6.4. These 
figures are found in the Appendix.  

The upper right section of the plot diagrams represents a higher level of 
importance in combination with a higher level of satisfaction; hence, these are the 
important qualities of the neighborhood, according to respondents, indicating a 
high quality of the neighborhood. The lower right section of the diagrams 

                                              
 
 

7 Correlation analyses indicate that all aspects, except ‘traffic safety’ and ‘near fast-food’, 
had a positive relationship between importance and satisfaction. 11 out of 34 aspects 
were significantly related at the 0.05 level.  
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represents a higher level of importance in combination with a lower satisfaction 
level. When an aspect is found in the lower right section of the diagram, this 
indicates an undersupply, and that improvements of the aspect would be effective 
in increasing neighborhood quality. Aspects found in the upper left section of the 
diagram are less important, yet satisfactory, which implies that further improve-
ments of these qualities may yield little additional utility for the inhabitants, and low 
effect in improving neighborhood quality. It may even indicate that the element is 
undesired. The lower left section of the diagram represents lower importance in 
combination with a lower satisfaction level. When an aspect is found in this part of 
the diagram it may indicate that the aspect has been given a low priority among 
households, in combination with a low supply of this element. It may also indicate 
that the aspect is unwanted by many respondents.  

Relations between aggregate measures of importance and satisfaction do not 
provide an explanation of individual relationships, and the plot diagrams do not 
reveal to what degree those who are satisfied are the same people as those who find 
the aspect highly important.  

Moreover, plot diagrams do not reveal variation in subgroups, which could be 
important for behavior relations or policy purposes, meaning that a generally low 
importance level of an element could imply an important determinator of behavior 
for a group of residents.  

Neighborhood Elements 

The theoretical models in Chapter 4 differentiate physical urban form from 
environmental quality and elements of proximity to various types of activities. The 
assessment used the same classification, and two additional cross-classifications of 
child environment and transportation facilities. In addition, qualities were grouped 
into private and public elements. 

Elements of physical urban design include access to parks, private and shared 
yards8, and type and design of buildings, streets, parks, and yards, in all seven 
aspects, Nos 2-8 in Table 6.1. Elements of proximity include 14 aspects, Nos 21-34, 
Table 6.1. These elements include aspects, which are traditionally seen as relevant 
to children and their parents in everyday life, including nearness to schools and 
fritids9, leisure activity, grocery stores, services, nature, parking and transit. 

                                              
 
 

8 The American term ‘private yard’ is used. It should be noted, though, that the Swedish 
private yard ‘trädgård’ denotes a cultivated yard resembling the British garden. Shared 
yard ‘delad gård’ here denotes enclosed, or partly enclosed, shared outdoor space that is 
paved or cultivated. 

9 ‘Fritids’ is a recreation center for children (usually 6-12 years of age/Grades 0-5 (or 6)) 
before and after school hours. In the area studied, fritids is physically integrated with the 
schools. 
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Table 6.1 Neighborhood variables, percent highly important and highly satisfactory. 

Nos. Variable definition, N=449 
Highly important, Percent=I 
Satisfied, Percent=S 

N I  N S

 Form elements/Mean value (Nos. 1-8/8) 52   45
1 Size and design of dwelling 447 83 449 42
2 Type of buildings  446 63 445 57
3 Design and maintenance of buildings  447 47 437 38
4 Design of streets and street network 445 45 440 31
5 Access to private yard 443 58 346 65
6 Access to shared park/yard  444 48 378 48
7 Access to larger public park 445 46 411 50
8 Design and maintenance of yards and parks 441 58 410 29
 Environment quality elements/Mean value 65  37

9 Freedom from crime and conflict 448 98 446 33
10 Nice/beautiful experiences  446 56 433 28
11 Freedom from traffic noise 447 73 445 30
12 Stimulating outdoor environment for children 447 85 442 32
13 Traffic safety for children 448 95 446 21
14 Environment allows children to walk alone to 

school and other activities 448 91 432 40
15 Neighborliness  447 45 432 38
16 Liveliness  447 40 437 32
17 Many families with children 444 39 431 44
18 Pedestrian-friendly 445 68 449 56
19 Biking-friendly 445 67 446 54
20 Car-friendly 443 25 420 41

 Nearness elements/Mean value 45  56
21 Nearness to public transportation 447 77 446 61
22 Nearness to parking 444 59 417 71
23 Nearness to nature 445 77 446 62
24 Nearness to daycare center 448 66 396 72
25 Nearness to school Grades 0-5 444 72 418 69
26 Nearness to school Grades 6-9 445 41 403 55
27 Nearness to organized child leisure activity 443 45 393 41
28 Nearness to adult leisure activity 442 28 405 37
29 Nearness to a food store 446 46 447 52
30 Nearness to services  448 40 447 65
31 Nearness to fast-food 446 3 386 64
32 Nearness between school and train station 447 34 382 53
33 Nearness between school and organized child 

leisure activity 447 34 358 39
34 Nearness between organized child leisure activity 

and service/stores 445 14 322 43
 Total mean  55  47
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Other elements, potentially important to parents in relation to their escort behavior 
or to children’s independent mobility were also investigated. These include nearness 
between the school and the local commuter train station, nearness between the 
school and leisure activity and nearness between leisure activity and service facili-
ties. Nearness between leisure and service could facilitate parents’ errands in 
combination with their escort of children to their activities. Other elements include 
nearness to parent leisure activities and fast-food.  

Environmental elements include 12 aspects, Nos. 9-20, Table 6.1. These are 
related to the social environment, including neighborliness, liveliness in the 
neighborhood, freedom from crime and conflict, and access to many families with 
children. They are also related to the transportation environment, including 
pedestrian, cycling, and car-friendliness, and whether the environment allows 
children to walk alone. Other elements include traffic safety, nice/beautiful envi-
ronment, freedom from traffic noise and a stimulating outdoor environment for 
children. The two aspects ‘environment allows children to walk alone’ and ‘a 
stimulating outdoor environment for children’ are compound aspects with associa-
tions to the intention of walking or playing outdoors. On the other hand, these two 
aspects are less clear in their environmental character. Thus, estimates were made to 
reveal the quality elements related to ‘environment allows children to walk alone’ 
and ‘a stimulating outdoor environment for children’, Section 6.3.  

It was expected that some of the elements would be more closely associated with 
children’s use of the environment than others. These elements are sometimes 
referred to as child environment elements. They include nearness to a daycare 
center, schools, child leisure activity, traffic safety for children, and the two 
compound aspects ‘the trip environment allows children to travel alone’, and ‘a 
stimulating outdoor environment’. 

The group of transportation facilities is sometimes referred to as transportation 
elements. They include nearness to parking and transit systems, pedestrian, bicycle 
and car-friendliness.  

A distinction was made between private and public quality elements. This is 
based on the distinction of private and collective utility in economic theory 
(O’Sullivan 1990/2000), which refers to private and public access to goods, among 
others environmental quality.  Altman (1975) made a similar distinction of urban 
space, referring to private and public access to urban space, Chapter 3, which 
diverges from the legal definition of private and public ownership. The private 
quality elements included ‘size and design of the dwelling’, ‘access to a private yard’ 
and ‘nearness to parking’. Nearness to parking was defined as a private element as it 
concerns nearness to a private vehicle. Other form, proximity and environment 
elements were defined as public qualities. It can be argued that proximity to 
locations for activities is not a public quality because households are distributed at 
various distances from these activities, and that proximity is determined by the 
resources of the household. However, it can be argued that the location of schools 
within neighborhoods, at convenient pedestrian distances for all its residents, entails 
a distribution of accessibility, which contributes to the public quality of the 
neighborhood.  
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The first results section, 6.2, provides a summary of quality for each neighbor-
hood. Section 6.3 contains importance and satisfaction levels within the whole 
district, based on frequency distributions, Table 6.1. This result is followed by an 
in-depth study of children’s trip and play environment, 6.4. Section 6.5 is an 
assessment of quality in the various neighborhoods, with focus on the child 
environment. The third and last section, 6.6, provides results on the variation of 
importance and satisfaction statements due to children’s school grade, parent 
gender, household car access and household income.  

6.2 Summary of Neighborhood Quality 

This section summarizes the satisfaction and importance qualities found in each of 
the four neighborhoods on the basis of the plot diagrams, Figures 6.1-6.4. See 
Appendix. 

Ellagård 

Ellagård stands out as a high quality neighborhood, Figure 6.1. Ellagård is charac-
terized by a combination of high quality proximity and environment elements. It 
supplies nearness to important element like school for Grades 0-5, to daycare 
centers for children, and to car parks. It provides a combination of high quality 
private yards and public parks. The building type is seen as highly satisfactory. It is 
pedestrian and bicycle-friendly. Nearness to nature and transit are also found 
among the more important and satisfactory elements. Among the less important 
and more satisfactory are nearness to school for Grades 6-7, access to a shared 
yard/park, car-friendliness, many families with children in the neighborhood, and 
nearness to a grocery store.  

Some elements are found at a lower quality level, yet are well supplied in Ellagård 
compared to the other neighborhoods. Relative to the other neighborhoods, 
Ellagård has a more stimulating outdoor environment for children and, together 
with Åkerby, the best environment to support children’s walking alone to school 
and other activities. Among lower quality elements that associated with the 
children’s environment, Ellagård holds a higher level of nearness to leisure activities 
and, together with Ensta, Ellagård supplies a higher quality level of nice/beautiful 
environment. The streets and street networks are of higher quality in Ellagård.  

The most problematic element in Ellagård, overall and for the children’s 
environment, is the low quality of traffic safety for children. Other low quality 
elements associated with the child environment include nice/beautiful experiences, 
maintenance of parks and private yards, design of streets and street networks, and 
proximity/location of organized leisure activities. These elements are found in the 
lower right section of the diagram, indicating they are undersupplied.  
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Ensta 

Ensta is characterized by the high quality of private elements: access to a private 
yard, nearness to parking, and size and design of the dwelling, Figure 6.2. High 
quality is also found in the type of buildings and nearness to nature. Other elements 
found in the upper right section of the diagram are nearness to transit and 
pedestrian-friendliness. A less important, but high quality element is nearness to 
services. 

Some elements are found at a lower quality level, yet at a high level compared to 
other neighborhoods. Similar to Ellagård, and, in contrast to Åkerby and 
Grindtorp, Ensta has a higher quality of freedom from traffic noise, a beautiful 
environment, and neighborliness. The environment is more stimulating for children 
compared to Åkerby and Grindtorp, but less so compared to Ellagård.  

The most problematic elements in Ensta, generally and in relation to the child 
environment, are the low quality of traffic safety and the related low quality of 
environmental support for children’s independent trips. These quality levels are the 
lowest among the four neighborhoods. Nearness to school for Grades 0-5 is found 
in the lower right section, indicating it is among the more important elements, yet 
undersupplied. Nearness to organized leisure activities, access to a public park, and 
design and maintenance of parks are found in the lower left section of the diagram.  

Grindtorp 

The quality of Grindtorp is generally lower compared to the other neighborhoods, 
Figure 6.3. The high quality characteristics of Grindtorp are related to proximity: 
Nearness to transit, daycare center, parking, school in Grades 6-7 and fast-food.  

Some elements are found at a lower quality level, yet at a higher level compared 
to other neighborhoods. Second to Åkerby, Grindtorp holds the highest quality of 
traffic safety and the highest quality of design and maintenance of shared yards and 
parks. (The parks of Grindtorp were under reconstruction at the time of the study.) 

The most problematic element of Grindtorp, in general and in relation to the 
child environment, is the low quality of a stimulating child environment and traffic 
safety. The trip environment for children has the second lowest quality level after 
Ensta. Traffic safety was relative to Ensta and Åkerby of a higher quality, but lower 
in relation to Ellagård. Grindtorp has, after Ensta, the lowest quality of nearness to 
school for Grades 0-5, which is likely to contribute to the low quality trip 
environment in this neighborhood. Other low quality elements related to the trip 
environment are pedestrian-friendliness and design of streets and street network.  

Low quality elements, which associated with the child environment being 
stimulating, include freedom from traffic noise and nice/beautiful experiences. An 
undersupply of proximity to organized leisure activities, access to a larger park and 
access to a shared yard/park may also contribute to the low quality of a stimulating 
environment in this neighborhood. Access to a private yard is found in the lower 
left section, similar to Åkerby, which implies a low importance level. Yet, in 
Grindtorp as many as 28 % find it highly important, which could indicate that a 
substantial share of households aspire to another housing type.  
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Besides the low quality of the environmental aspects, a low share of the respon-
dents appreciates the quality of the building type (20 %). Relative to other elements 
of Grindtorp and to the quality level in Åkerby, the size and design of the dwelling 
is fairly satisfactory in Grindtorp.  

Åkerby 

Åkerby has a high quality level of nearness to schools, a daycare center, services, 
grocery stores, parking, nature and transit, as well as pedestrian and cycle-
friendliness, Figure 6.4. In these elements, Åkerby is similar to Ellagård.  

Compared to other neighborhoods Åkerby provides better support for 
independent trips and traffic safety. Yet, traffic safety is of a low quality level.  

Among the most problematic elements of Åkerby is the low quality of a 
stimulating outdoor environment for children, freedom from crime and conflict, 
low quality of traffic safety, traffic noise, and nice/beautiful experiences.  

Some other elements, which also associated with a stimulating environment for 
children, were undersupplied in Åkerby. These were a lower quality of nearness to 
leisure activities, no access to a private yard, undersupply of shared yard/park, and, 
relative to Ellagård, lower quality of access to a public park. Other important 
elements with a low quality level, similar to that of traffic safety, are the size and 
design of the dwelling, and park/yard design.  

6.3 Importance and Quality  

This section provides results on importance and quality among the respondents in 
the studied district as a whole, including a variety of household characteristics and 
neighborhood designs in the suburban setting. As this is not a random selection, 
but a selection made on the accessibility criteria of these four neighborhoods, a 
generally high quality of proximity elements can be expected in this sample. These 
results may also have biases in the separate elements, due to the selection of 
neighborhood types. For example, the importance of a private yard/shared 
yard/public park is related to the share of private yard owners in this selection. This 
quality assessment cannot be generalized to other suburban districts, or to the 
entire suburban population. The results for all respondents, however, provide a 
point of reference for an assessment of quality in the individual neighborhoods, and 
yield indications of relative importance and quality among fields and elements in 
this type of district. These results are based on the frequencies in Table 6.1. 

Elements of Proximity 

Nearness to nature and transit systems were the most important nearness elements, 
with 77 % of the respondents finding these elements highly important. Nearness to 
nature was satisfactory to 62 %, and nearness to transit to 61 %, implying that these 
elements were fairly well supplied.  
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Nearness to school for Grades 0-5 and to a daycare center were among the most 
important elements, with 72 % and 66 % of respondents finding these highly 
important. Nearness to school in Grades 6-7 was less important (41 %). Nearness 
between the school and the local commuter train was highly important to 34 %. 
Thus, these results indicate that parents prefer to have the school located in the 
proximity of the home. Yet, this indicates that a location near commuter stations 
may also have an impact on behavior. Nearness to school for Grades 0-5 and to a 
daycare center were highly satisfactory (72 %, 69 %), whereas nearness to school 
for Grades 6-7 was less so (55 %). Thus, nearness to school for Grades 0-5 and to a 
daycare center are well supplied, whereas nearness to school for Grades 6-7 was 
less important but well supplied in relation to its importance.  

Nearness between the home and organized leisure activities was highly important 
to 45 %. Nearness between the school and leisure activity was less important (34 
%), indicating that a location near the home is preferred before a location near the 
school. Yet, as a third of parents find nearness between organized activities and 
school highly important, this means that a co-location of school and organized 
leisure activities could be important to behavior. It was anticipated that a combined 
location of children’s leisure activities and services could facilitate a combination of 
escort of children with other errands. Nearness between organized leisure activities 
and services was, however, highly important only to 14 %. Importance of nearness 
to parents’ leisure activities was much lower compared to nearness to children’s 
activities (28 %). Quality levels were fairly low for child leisure activities (41 %), and 
for parent leisure activities (37 %), implying that in relation to their importance they 
are fairly well supplied. Results on nearness to children’s activities will be discussed 
further in relation to child category.  

Nearness to a grocery store (46 %) and service facilities (40 %) were indicated as 
being fairly important to parents. These aspects were satisfactory to 52 %, 65 %, 
implying that nearness to services and grocery stores was well supplied in relation 
to their importance. Nearness to fast-food was the least important of all aspects    
(3 %), and satisfactory to a high degree relative its importance (64 %).  

Elements of the Environment 

Among environmental elements, as expected, security and traffic safety elements 
were the most important (98 %, 95 %). Freedom from criminal behavior and 
conflict (security) was clearly undersupplied (33 % satisfied). Traffic safety had a 
particularly low quality, and in relation to its importance level was highly 
undersupplied (95 %, 21 %). Another highly important and undersupplied aspect 
was ‘environment allowing children to walk alone’ (91 %, 40 %). The element ‘a 
stimulating outdoor environment’ was highly important (85 %) and undersupplied 
(32 %). Altogether, the environment elements related to security, safety, and 
children’s opportunities for independent mobility and outdoor play yield the largest 
negative discrepancy in magnitude between importance and satisfaction.  

Freedom from traffic noise was another important environmental factor, but low 
in quality (73 %, 30 %). The aspect ‘Nice/beautiful environment’ was highly 
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important to half of the population and satisfactory to far fewer (56 %, 28 %), 
implying that both freedom from traffic noise and esthetic qualities are highly 
undersupplied.  

Most environment elements are valuated equivalent to a position in the lower 
right section of a plot diagram, which means that improving these elements would 
be an effective way of increasing neighborhood quality. Elements of the social 
environment, except for freedom from crime and conflict, are exceptions to the 
importance of environment elements. Neighborliness (45 %), liveliness (40 %), and 
access to many families with children (39 %), constitute social elements of the 
neighborhood, which in importance and satisfaction (38 %, 32 %, 44 %) are of 
similar magnitude. They would be found in the lower left section of a plot diagram, 
indicating that improvement of these qualities is less effective to raise the residential 
quality. 

Transportation Elements 

Among transportation elements, access to a transit system was the most important 
(77 %), followed by pedestrian and bicycle-friendliness (68 %, 67 %). Facilities for 
car use were the least important of the transportation elements. Nearness to 
parking was, however, more important than car-friendliness (58 %, 25 %). 
Transportation facilities generally constitute a high quality group of elements and 
most of them are found in the upper right section of the plot diagram. Nearness to 
parking is the most satisfactory (67 %), followed by nearness to transit (61 %), 
pedestrian and bicycle-friendliness (56 %, 54 %). Car-friendliness was the least 
satisfactory (41 %), yet well supplied in relation to its importance.  

Elements of Urban Design 

Urban design elements were grouped into three categories: type of built design, 
type of green space, and design and maintenance. The three categories were 
similarly important. Within the category of built design, respondents judged the 
building type as more important to neighborhood quality than streets and street 
networks (63 %, 45 %). The categorization into three types of green space is meant 
to be understood as functional, meaning that a larger public park is accessible to all, 
a shared yard or park is shared by the adjacent households. Shared yards and public 
parks were similarly important (48 %, 46 %), whereas private yards were more 
important (58 %). The results indicate that design and maintenance of parks and 
shared yards was more important (58 %) than actual access to a park or a yard. As 
concerns the buildings, the type of building was much more important than the 
design and maintenance of these buildings (47 %).  

Satisfaction levels for building type (57 %) imply that this aspect is fairly well 
supplied. Streets and street networks were satisfactory to 31 %, implying a lower 
satisfaction in relation to their importance. Satisfaction levels for design and 
maintenance of parks and buildings (29 %, 38 %) were fairly low, also in relation to 
their importance. This means that design and maintenance, especially that of parks 
and yards, and the design of streets and street networks, were undersupplied.  
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Size and Design of the Dwelling 

Besides neighborhood-specific quality aspects, the size and design of the dwelling 
can be an important aspect of residential quality. The results imply that this element 
was highly important to 83 % and satisfactory to 42 %. When compared to similarly 
important environment elements, satisfaction with the dwelling was higher, whereas 
compared to proximity elements as a group, it was lower. This indicates that there 
is an undersupply of dwellings of the desired size and/or design. However, 
dwellings are better supplied than environmental quality elements. 

6.4 Neighborhood Impact on the Child Environment 

This section looks a little closer at the relationships of the child environment, by 
estimating the impact from quality elements on the aspects ‘environment allowing 
children’s independent trips’, and ‘a stimulating outdoor environment for children’. 
Separate estimates were made on the relation to design elements in order to reveal 
which of the design elements could be associated with these aspects. This section 
should be viewed as explorative as the study, including the questions posed, was 
not designed for these analyses. 

Children’s Trip Environment 

A linear regression model was applied to estimate the impact of satisfaction with 
environment and proximity elements on the satisfaction with ‘environment allows 
children to walk alone’10. The results yield significant and positive coefficients for 
‘traffic safety for children’ (highly significant), ‘nearness to school Grades 0-5’ 
(highly significant), ‘nearness to organized leisure activity’, and ‘bicycle-friendliness’, 
Table 6.211. The impact from nearness to school and organized leisure activities 
indicates that children who have to travel some distance to these activities are 
exposed to environments that are less supportive of independent mobility.  

A separate regression model was applied to estimate the impact of satisfaction 
with urban design elements on the satisfaction with ‘environment allows children to 
walk alone’. Variables for nearness to school and nearness to leisure activities 
represented location of these functions.12 Results yield a significant and positive 
coefficient for ‘nearness to school for Grades 0-5’ (highly significant), ‘nearness to 
school for Grades 6-7’, ‘street design and street networks’, ‘design and maintenance 
of yards and parks’, and a significant and negative coefficient for ‘design and 

                                              
 
 

10 This model applied stepwise forward regression and included the ordinal 4 scale inde-
pendent variables 9-11, 13, 15-23, 25-27, 33, Table 6.14. 

11 In the linear regressions, the significance level was set to 0.05. 
12 This model applied stepwise forward regression and included the ordinal 4 scale inde-

pendent variables 2-8, 24-27, 33, Table 6.14. 
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maintenance of buildings’, Table 6.313. These results indicate that location of the 
school/nearness to school for Grades 0-5 is the design element with the most 
important impact on the experience of the environment allowing children to walk 
alone. However, interpretations should be made carefully because respondents’ 
estimation of design elements, for example the street design and street network, can 
also be made on basis of its qualities with respect to car driving.   

A Stimulating Child Environment 

A linear regression model was applied to estimate the impact of satisfaction with 
the environment and proximity elements on satisfaction with a stimulating outdoor 
environment for children.14 The results yield a significant and positive coefficient 
for ‘nice/beautiful neighborhood experiences’ (highly significant), ‘nearness to 
organized leisure activity’ (highly significant), ‘traffic safety’ (highly significant), and 
‘freedom from traffic noise’, Table 6.4. 

A separate regression model estimated the impact from satisfaction with design 
elements on the satisfaction with the outdoor environment being stimulating for 
children. Variables for nearness to school and leisure activities were included to 
represent location of these functions.15 Results yield a significant and positive 
coefficient for ‘nearness to organized leisure activity’ (highly significant), ‘access to a 
larger public park’, ‘access to a private yard’ (highly significant), and ‘design and 
maintenance of parks and yards’, Table 6.5. Interpretations should be made 
carefully because respondents’ estimation of design elements can also be made on 
basis of its other qualities.   

6.5 Neighborhood Quality in Ellagård, Ensta, 
Grindtorp and Åkerby 

This section deals with the variation of importance and satisfaction between neigh-
borhoods. The analysis is based on the plot diagrams, Figures 6.1-6.4 in the 
Appendix.  

Elements of Proximity 

Nearness to school for Grades 0-5 was found in the upper right section of the 
diagrams in Ellagård and Åkerby. With reference to the positive associations 
between nearness to school and the quality of the trip environment, this also indi-

                                              
 
 

13 In the linear regressions, the significance level was set to 0.05. 
14 This model applied stepwise forward regression and included the ordinal 4 scale inde-

pendent variables 9-11, 13, 15-20, 22, 23-27, 33, Table 6.14. 
15 This model applied stepwise forward regression and included the ordinal 4 scale inde-

pendent variables 2-8, 24-27, 33, Table 6.14. 
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cates that nearness to school in these neighborhoods contributes to a higher quality 
of the trip environment. Nearness to school for Grades 0-5 was somewhat less 
important and had a much lower quality in Grindtorp and Ensta, where this ele-
ment was found in the lower right section of the diagram. The lower quality of 
nearness to school in Grindtorp and Ensta is likely to also contribute to a lower 
quality of the trip environment.  

Nearness to school for Grades 6-7 was found on the left side of the diagram, 
fairly low in importance. Yet, it has a fairly high quality (50 %) in all neighborhoods, 
except Ensta, where only 24 % were satisfied. Nearness between the school and the 
commuter train station is found in the lower left section in all neighborhoods. 
Although this aspect is highly important among a group of residents, it is generally 
not a high priority for improvements of quality. This is further discussed in relation 
to child age category. 

Nearness to a daycare center was found in the upper right section in Ellagård, 
Grindtorp, and Åkerby, implying it is important and of high quality. In Ensta it was 
found in the lower right section of the plot diagram.  

In Ellagård, Grindtorp, and Åkerby, nearness to leisure activities was highly 
important to about 50 %, except in Ensta, where fewer found it highly important. 
The quality was low in all neighborhoods, except in Ellagård (47 %), implying that 
children in Ellagård have closer access to organized leisure activities, compared to 
the other neighborhoods. As nearness to leisure activities was also associated to the 
trip environment, it is likely to contribute to the higher quality of the trip environ-
ment in Ellagård. 

Nearness to services was more important in Grindtorp and Åkerby. It was the 
most satisfactory element in Åkerby, whereas the quality level was lower, yet in 
relation to other elements in Grindtorp, it was one of the more satisfactory. In 
Ellagård and Ensta it was found in the upper left section, implying a high quality 
level in relation to its low importance.  

Elements of the Environment 

An environment that allows children to walk alone was highly important in all 
neighborhoods. The quality of children’s trip environment was highest in Ellagård 
and Åkerby (48 %, 49 %), yet low in relation to its importance. In Grindtorp and 
Ensta this quality was, however, clearly lower 31 %, 20 %.  

Traffic safety, which associated with the child trip environment, was found in the 
lower right section of the diagrams in all neighborhoods. Åkerby had the highest 
quality in terms of traffic safety for children (30 %), followed by Grindtorp (22 %), 
Ellagård (20 %), and Ensta (12 %). In Ellagård and Åkerby, the quality of the trip 
environment was much higher than the quality of traffic safety. This is discussed 
further in Chapter 9, and indicates that traffic safety for the trip environment is 
better supplied than traffic safety in the play environment. 

A stimulating outdoor environment for children was, next to the trip 
environment, one of the top priorities among respondents in Ellagård, Grindtorp 
and Åkerby. The lowest importance level was found in Ensta. The quality level was 
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higher in the two one-family house neighborhoods, yet higher in Ellagård (49 %), 
compared to Ensta (30 %). It was particularly low in Grindtorp, with 9 % satisfied.  

A nice/beautiful environment related to the environment being stimulating for 
children. This element was found in the lower right section of the diagrams of all 
neighborhoods, indicating that esthetic quality is an important element, which was 
undersupplied in all neighborhoods. The quality level was specifically low in Grind-
torp and Åkerby.  

Freedom from traffic noise associated with the environment being stimulating 
for children. Freedom from traffic noise was found in the lower right section in all 
neighborhoods. However, not only the satisfaction level, but also the level of 
importance differed between the neighborhoods. In Ellagård and Ensta, freedom 
from traffic noise was among the more important elements, and the satisfaction 
levels were 38 %, 37 %. In Grindtorp and Åkerby, this element was less important 
and also lower in quality 12 %, 23 %.  

The highly important quality of freedom from crime and conflict was similarly 
satisfactory in Ellagård (38 %), Ensta (34 %) and Grindtorp (34 %), but lower in 
Åkerby (27 %).  

Access to many families with children was found in the left sections of all 
neighborhoods implying it is not among the more important elements. The quality 
level was highest in Ellagård (51 %), lower in Ensta (43 %) and Åkerby (41 %), and 
lowest in Grindtorp (19 %). These results accord with the variation in the share of 
children in neighborhoods, except that in Ensta there is a large share of children 
(equal to Ellagård), due to more children per household.  

Neighborliness was highly important to around 50 % in all neighborhoods 
except Grindtorp, where 29 % responded that neighborliness is highly important. 
The quality level varies. In Ellagård it is satisfactory to 50 %, in Ensta 46 %, in 
Åkerby 22 % and in Grindtorp 16 %.  

Transportation Elements 

The element ‘car-friendliness’ was found in the lower left section of the diagrams of 
all neighborhoods, implying a low importance level in combination with a low to 
fairly low satisfaction level in most neighborhoods. Yet, only Grindtorp had a low 
quality in relation to its importance. Results indicate that the one-family house 
neighborhoods have a higher quality in this respect. The neighborhood unit designs 
in Ellagård and Åkerby have higher quality levels when Ellagård is compared to 
Ensta, and Grindtorp is compared to Åkerby.  

Nearness to parking was found in the upper right section in all neighborhoods. 
In relation to importance levels, the quality levels were among the highest. Satis-
faction levels were somewhat higher in Ellagård and Ensta, compared to Åkerby 
and Grindtorp. Thus, the one-family house neighborhoods are the most satisfactory 
concerning car facilities, including nearness to parking and car-friendliness.  

Nearness to the transit systems was found in the upper right section of all neigh-
borhoods, yet in the lower part of this section, implying a lower quality in relation 
to its importance, except in Grindtorp, where this quality was high (72 %). 
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Pedestrian and bicycle-friendliness were similarly located in the plot diagrams. In 
Ellagård and Åkerby, these elements were found in the upper right section of the 
diagrams. In Ensta and Grindtorp, bicycle-friendliness was found in the lower right 
section, as was pedestrian-friendliness in Grindtorp. In Ensta, pedestrian-friend-
liness was just above the 50 % line. This indicates a higher quality of pedestrian and 
bicycle-friendliness in the two neighborhood unit designs. Ellagård had the highest 
qualities in these respects, which means that Ellagård combines the highest quality 
of car-friendliness and nearness to parking with the highest quality in pedestrian 
and bicycle-friendliness.  

Design Elements 

Street design and network were found in the lower left sections of the diagrams, 
except in Ellagård where it was found in the lower right section, indicating a higher 
importance. The most satisfactory street design was found in Ellagård (41 %), 
where transportation facilities were also of higher quality, followed by Ensta (32 %), 
Åkerby (23 %) and Grindtorp (17 %).  

Importance and satisfaction with green space elements vary greatly between the 
neighborhoods. In the diagram of Ellagård, access to a larger public park was found 
in the upper right section, implying that it is an important and satisfactory element. 
In Åkerby, access to a larger park was found in the lower right section, yet in the 
left upper part, which implies importance and satisfaction is of the same magnitude. 
In Ensta and Grindtorp this element was found in the lower left section, implying a 
somewhat less important and non-satisfactory element.  

Access to a shared yard or park was found in the lower right section of the 
diagrams for Grindtorp and Åkerby, which indicates it is more important than 
access to a larger public park or a private yard. Relative to its importance it was 
undersupplied in both neighborhoods. In Ellagård, a shared yard/park was found 
in the upper left section, and in Ensta in the lower left section, implying it is less 
important, also compared to access to a public park and a private yard. This indi-
cates that households find it important to have access to either a private or a shared 
yard, and that preferences vary between neighborhoods. Only in neighborhoods 
with access to private yards, is access to a larger public park more important than 
access to a shared park. The highest quality was found in Ellagård 55 %, followed 
by Åkerby 40 %, Grindtorp 33 %, and Ensta 27 %.  

Ellagård and Ensta are supplied with a private yard for each household, and this 
element was found in the upper part of the upper right section, implying that in 
Ensta it is the most satisfactory of all elements (85 %), and in Ellagård the second 
most satisfactory (78 %). In Grindtorp and Åkerby, private yard was found in the 
lower left sections of diagrams (7 %, 8 %), which implies that it has the lowest 
quality of all aspects. Despite the relatively low importance levels of private yards in 
these neighborhoods, a significant share of the residents in Åkerby and specifically 
in Grindtorp (28 %) find access to a private yard highly important.  

Access to a larger public park and access to a private yard both related to the 
children’s outdoor environment being stimulating, thus the combination of a high 
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quality access to both of these elements in Ellagård is likely to contribute to the 
relatively higher quality of a stimulating environment in this neighborhood.  

In Ellagård, Grindtorp, and Åkerby, design and maintenance of parks and yards 
were found in the lower right section of the diagram, implying it is important and 
undersupplied. The quality level in Grindtorp is the highest in this respect (34 %), 
closely followed by Ellagård (31 %) and Åkerby (29 %). In Ensta, this element was 
less important and less satisfactory (14 %).  

Private and Public Quality  

This section looks closer into the levels of importance and satisfaction with private 
and public quality. Most of the neighborhood elements are public quality, shared by 
its inhabitants. A few elements are private, including the size and design of the 
dwelling, access to a private yard and nearness to parking. A comparison of impor-
tance and satisfaction levels between neighborhoods in the plot diagrams, Figures 
6.1-6.4 indicates differences regarding preferences and priorities made in residential 
choice. These differences were not tested for statistical significance. 

The results show that among parents in Ellagård and Åkerby, public child 
environment elements were relatively more important and more satisfactory; 
indicating that they were given priority in the residential choice. Parents in Ensta in 
particular, but also in Grindtorp, were more oriented towards private qualities. It 
was noted earlier that Ensta was characterized by a high quality of the private 
elements. This picture became clearer when the two multifamily residential neigh-
borhoods of Grindtorp and Åkerby were compared separately from the one-family 
house neighborhoods of Ellagård and Ensta. This separation is relevant also due to 
differences in income profiles, as income levels affect the freedom of residential 
choice.  

Public quality elements were more important to parents in Ellagård relative other 
neighborhoods. Satisfaction levels, indicating qualities, were generally higher in 
Ellagård compared to Ensta, and higher in Åkerby compared to Grindtorp. This 
was true also for the specific group of child environment elements. As previously 
noted, the quality of the trip environment was equally important in all neighbor-
hoods, except in Ellagård where it was more important. The quality level was higher 
in Ellagård and Åkerby (48 %, 49 %), compared to Grindtorp and Ensta (31 %, 20 
%). 

A stimulating outdoor child environment was more important in Ellagård 
compared to Ensta, and similarly important in Grindtorp and Åkerby. Results 
indicate a lower quality in Ensta (30 %) compared to Ellagård (49 %), and a lower 
quality in Grindtorp (9 %) compared to Åkerby (24 %). 

The importance level of nearness to schools and daycare centers was higher in 
Ellagård (63 %) and Åkerby (63 %), compared to Ensta (53 %), and Grindtorp 
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(56%)16. The quality of proximity to these activities was higher in Ellagård (71 %) 
and Åkerby (65 %), compared to Ensta (37 %) and Grindtorp (56 %).  

Except for equal importance levels of a simulating outdoor environment and 
child trip environment in Grindtorp and Åkerby, these results indicate a difference 
in importance and priority of public child environmental quality between on the 
one hand Ellagård and Åkerby and on the other hand Ensta and Grindtorp. 

Among private elements, the size and design of the dwelling was equally and 
highly important to parents in all four neighborhoods (83 %). The highest quality 
was found in Ensta (63 %). Ellagård and Grindtorp had similar quality levels (39 %, 
40 %), whereas the quality in Åkerby (30 %) was lower compared to Grindtorp. 
This indicates a higher priority of the dwelling in the traditional suburban Ensta and 
the modernist large-scale housing neighborhood of Grindtorp, compared to the 
neighborhood unit designs, respectively.  

The importance level of access to a private yard implies a similarly high 
importance in Ellagård (85 %), and Ensta (86 %), and a higher importance in 
Grindtorp (28 %) compared to Åkerby (16 %). The quality was higher in Ensta (85 
%), compared to Ellagård (78 %), and equally low in the neighborhoods without 
private yards (7 %, 8 %). The comparison of Ensta and Ellagård indicate that 
parents in Ensta have given priority to a private yard. Grindtorp, in relation to 
Åkerby, indicates that parents in this neighborhood are more likely to give priority 
to a private yard if they are given the opportunity to choose. 

The importance of nearness to parking was similar across neighborhoods, yet 
somewhat more important in Grindtorp (60 %) compared to Åkerby (57 %). The 
quality of this element was higher in Ellagård (72 %), compared to Ensta (68 %) 
and equal in Grindtorp and Åkerby (60 %, 62 %). However, in Grindtorp com-
pared to Åkerby, this quality was one of the few high quality elements, indicating a 
high priority in relation to other elements.  

Preferences Regarding Neighborhood Traffic  

The investigation of parent preferences regarding neighborhood traffic is a comple-
mentary measure of how individuals balance transportation quality with other 
quality elements in the neighborhood. This investigation used two questions. The 
first gave respondents a choice between three alternatives of neighborhood design 
1. The neighborhood is car-free, parking opportunities are located in the periphery. 
2. The neighborhood has local traffic and parking opportunities. 3. The neigh-
borhood has local traffic, parking and through traffic. Results from a frequency 
distribution show that a large majority prefer local traffic and parking within the 
neighborhood. One in five chose a car-free neighborhood, whereas one in twenty 
chose a neighborhood with through traffic. See Table 6.6. The distribution across 

                                              
 
 

16 The average importance levels were used for the three elements, nearness to school for 
Grades 0-5, nearness to school for Grades 6-7, and nearness to a daycare center. 
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neighborhoods yields a more diversified picture of preferences. It shows that 
among households in Åkerby 43 % prefer a car-free neighborhood. In Grindtorp, 
29 % prefer this alternative.  

The second question gave respondents two alternatives. 1. A neighborhood with 
separate lanes for pedestrians, bicyclists and cars. 2. A neighborhood where pedest-
rians, bicyclists and cars are mixed on streets with sidewalks. The results show that 
a large majority prefer a separation of types of traffic to a mix of transportation 
modes. See Table 6.7. The distribution across neighborhoods yields a similar pic-
ture. Yet, in the one-family house neighborhoods of Ensta and Ellagård, the 
preference for separation was not as predominant as it was among households in 
Åkerby and Grindtorp.  

To the extent that the studied population is representative of suburban 
households with children, they indicate that this group generally prefers a 
separation of traffic modes, and that preferences for local traffic with parking 
opportunities are stronger than other alternatives. Variations in preferences across 
neighborhoods do, to some extent, reflect the existing variations in design. Åkerby, 
with the most restrictive traffic design, has the largest share of households who 
prefer a car-free design. Grindtorp and Åkerby also have larger shares of prefe-
rences for traffic separation. A clear deviation from this pattern is found in Ensta, 
where the existing design has mixed traffic, yet 83 % of respondents would prefer a 
separation of traffic.  

6.6 Influences from Other Factors 

This section includes an investigation of variation in responses due to children’s 
school grade category, parent gender, car access and income level. Variables are 
found in Table 6.9. Analyses applied the Chi-Square Test. The estimate of gender 
variation also used frequency distribution and regression models.  

Child Category 

The results imply that parents find the following elements significantly less 
important as their children advance to older categories: A stimulating outdoor envi-
ronment, nearness to a daycare center, liveliness, and access to many families with 
children, Table 6.8.  
Parents tend to report higher importance levels of nearness to a daycare center and 
schools respectively when they have a child in this category. The results mean that 
among the group of households with children before school age, nearness to a 
daycare center is a top priority. As children advance to school age, nearness to their 
daily activities becomes less important and, in Grades 6-7, it is no longer one of the 
most important elements.  

Concerning the importance of nearness between the school and the local 
commuter train station, and nearness between organized child leisure activities and 
services, the results show that these elements were significantly less important 
among parents of children in Grades 0-5 compared to parents of the youngest and 
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oldest children. The higher importance level related to children before school could 
relate to parents’ combined escort of children with work trips and service errands. 
The higher importance among parents with children in the oldest category could 
relate to an increase in organized leisure activities and a different travel pattern 
among older children, which is indicated in Chapters 7 and 8. 

Design and maintenance of buildings were significantly more important among 
parents of children in Grades 0-5 than among parents of younger and older 
children. This relation is, however, difficult to interpret. 

Nearness to parents’ leisure activities was significantly more important to parents 
with children in the oldest category, Grades 6-7, although nearness to child activi-
ties was still more important.  
Quality levels were significantly higher for older child categories with regard to 
several elements. The generally higher quality among households with older 
children is likely to reflect that importance of several elements decrease as children 
grow older. The results may also reflect differences in residential location among 
households with younger and older children. Another limitation to this result is the 
influence from variations in stated importance due to the responding parent’s 
gender. The analysis of gender, car access and child age, in relation to some impor-
tance variables, Table 6.10, however, supports that there is a variation in 
importance due to child age category, and indicates that even more importance 
variables can vary with the age of children. 

Gender 

The assessment of gender variation initially used frequency distributions among 
men and women and a ranking of elements based on these frequencies. A Chi-
Square model was applied to estimate significance levels in these relations. Results 
from these first analyses were to some extent inconsistent with ‘common sense’. 
The explanation for these inconsistencies was found in a highly significant relation 
between parent’s gender and child age, implying that men respondents tend to have 
younger children, whereas women respondents tend to have older children17. A 
regression model was thus used to estimate the separate influence of gender, child 
age and car access on importance levels, Table 6.10.18 

Results from the frequency distribution show that men report lower importance 
as well as satisfaction levels, compared to women. Men’s importance levels were on 

                                              
 
 

17 A Chi-Square Test was used to estimate relations between children’s age and the 
responding parent’s gender. The results indicate that there is a highly significant relation 
between child age and responding parent’s gender (Value=105.430, df=14, Sig.= .000). 

18 These analyses applied a linear regression model to estimate the impact from child age, 
parent gender and car access on importance of quality. Analyses were made using the 
database on child identity (N=749). 
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average 7 percentage points lower, and on satisfaction 9 percentage points lower19. 
This result indicates that neighborhood aspects are less important to men, and that 
men tend to be less satisfied with neighborhood aspects. Considerations of child 
age could mean that men are more satisfied than this result shows, and that they 
find elements less important than this results show.  

When the various neighborhood aspects were separated by gender, and sorted 
according to importance level, the rank of many aspects were similar for men and 
women. The five most important aspects for both men and women were freedom 
from crime and conflict, traffic safety for children, an environment that allows 
children to walk alone, a stimulating outdoor environment for children, and the size 
and design of the dwelling. This implies that a safe and stimulating child environ-
ment were the most important neighborhood qualities for both men and women.  

Regression analyses of importance variables were made of those elements, where 
the rank differed more than two steps between men and women or where 
variations had a high level of significance from the previous estimates (sig. = .001 
or less). These results show that pedestrian-friendliness, bicycle-friendliness, nice/-
beautiful experiences, nearness to nature and nearness to school were significantly 
less important among men. Nearness to a daycare center was significantly more 
important (at the 0.1 level) among men.  

Car Access 

Only 5 % of the surveyed population did not have access to a car. However, the 
differences between car owning households and those without a car were large, and 
significance levels high.  

Having access to a car or not made a significant difference to the level of 
importance of proximity to activities and other aspects, Table 6.11. Not having 
access to a car was positively and highly significantly associated with a high impor-
tance of nearness to a grocery store and nearness to services, nearness to a transit 
system (significant), nearness between the school and the commuter train station 
(significant) and nearness to fast-food (significant). It was negatively and highly 
significantly related to the importance of nearness to parking and access to a private 
yard.  

This implies that not having access to a car increases the relative importance of 
location of the school near the station compared to a location near the home. 
Nearness between the home and school was, however, more important than near-
ness between the commuter train and the school among parents of all child 
categories and independent of car access.  

Satisfaction levels varied for nearness to a transit system, nearness to services 
(not significantly) and access to a private yard. The difference in importance of 

                                              
 
 

19 The percentage of men, who find an aspect decisive or very important, was on average 
51 %. The percentage of men who were fully satisfied with an aspect was on average   
42 %. The same figures for women were 58 % and 51 %.  
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access to a private yard is difficult to interpret as a direct relationship. It is likely to 
reflect a lifestyle component, as defined in Chapter 3. Higher quality for nearness 
among car-free households is likely to reflect variations in residential locations. Yet, 
as importance levels were significantly higher among car-free households, proximity 
elements were also more undersupplied in relation to these households. These 
elements include nearness to a grocery store, nearness to public transport, to 
services, and nearness between the school and the commuter train station, espe-
cially nearness to a grocery store. However, child environment elements were less 
well supplied.  

Household Income 

Parents in households with a higher income level tended to find several 
neighborhood aspects less important compared to parents in households with a 
lower income, Table 6.12. Higher income was negatively related to the level of 
importance of access to a shared yard/park (highly significant), design and main-
tenance of yards and parks (highly significant), nearness to a grocery store 
(significant), and nearness to services (significant). On the other hand, households 
with higher incomes tended to find the type of building and access to a private yard 
more important (highly significant).  

A higher income level in the household was positively and significantly related to 
the quality of several elements, including the size and design of the dwelling (highly 
significant), the building type (highly significant), the streets and street networks 
(significant), access to a private yard (highly significant), the quality of design and 
maintenance of buildings (significant and positive), freedom from traffic noise 
(significant and positive), car-friendliness (significant and positive), and nearness to 
parking (significant and positive). These quality differences are likely to reflect 
variations in residential location. 

Concluding Remarks  

Neighborhood variations in child category, household income, car access, and 
parent’s gender (Tables 5.3-5.6) may affect neighborhood levels of importance and 
satisfaction.  

The overrepresentation of women in all neighborhoods except Grindtorp, where 
men are slightly overrepresented, may contribute to an overestimate of importance 
and satisfaction statements in the three other neighborhoods. Higher levels of 
income and car access in Ellagård and Ensta may affect importance levels on 
nearness elements negatively. The large share of younger children in Grindtorp may 
affect importance levels positively and satisfaction levels negatively in this 
neighborhood.  

The relatively low coefficient values in the regression results imply a weak impact 
from the estimated variables. There may be several explanations for this. An 
important source of low values can be imprecise measures, due to difficulties in 
asking about the right thing. Another explanation can be correlation between 
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quality elements. For these reasons, the full impact of variables may not have been 
captured in estimates.  
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7. Results for Child Activities 

This chapter examines empirically children’s activities and the neighborhood’s 
influences on the frequency and location of leisure activities. The theoretical 
framework, Chapter 4, postulates that neighborhood design influences child leisure 
activities and the location of activities through parents’ experience of neighborhood 
quality. Quality elements were assumed to have stimulating or hampering effects on 
the frequency of activities.  

Children’s activities were measured in a one-day activity and travel diary, which 
includes activities undertaken away from home. Details regarding the construction 
of the activity and travel diary were presented in Chapter 5. Neighborhood quality 
was measured by parents’ satisfaction with neighborhood quality elements. Parents’ 
stated importance of quality elements was used to control for its impact. Variables 
of importance of quality were also used to indicate separate influences from 
attitudes towards the use of the environment. Importance and satisfaction variables 
were dealt with in Chapter 6. Measures of individual and household characteristics 
were included in the estimates.  

This chapter has two results sections. The first, 7.1, presents frequency distri-
butions on children’s activities across activity types, child categories, and neighbor-
hoods. Section 7.2 investigates the relations between neighborhood variation, 
quality elements and activity behavior. Statistical analyses applied Chi-Square Tests 
(χ2) to estimate relations between neighborhood variation and activity types. 
Logistic regression models were developed to estimate relations between neighbor-
hood variation, quality elements, and activities. Three models are introduced in 
Section 7.2. Analyses are based on a total of 731 children and 1 607 activities, Table 
7.1. 

7.1 Activity Distribution across Types, Child 
Category and Neighborhoods 

Activity Types across Child Categories 

The children’s diaries allowed seven activities to be reported during the day of the 
inquiry. It used predefined activity types, Table 7.2. Frequent reports of any single 
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activity type were rare.20 Fritids is the activity type most commonly reported twice 
(among 3 % of children). Children had on average two activities away from home 
per day, Table 7.1. Children in Grades 0-5 had a higher frequency of activities, 
which can be explained by their more frequent participation in fritids. Younger 
children had somewhat less than two activities and older children somewhat more.  

Table 7.1 Child frequency and mean frequency of activities per child category and 
neighborhood. 

Child 
category 

 Ellagård Ensta Grindtorp Åkerby Total

Below  No of children 94 76 45 67 282

school age Activities/child  1,76 2 1,82 1,85 1,87 
(N=526)

Grades 0-5 No of children 117 87 24 89 317

 Activities/child  2,44 2,40 3,29 2,60 2,52 
(N=799)

Grades 6-7 No of children 43 32 11 46 132

 Activities/child  1,98 2,47 1,91 2,13 2,14 
(N=282)

 
The frequency distribution across the various activity types, Table 7.2, shows that 
except for the daily school and daycare center activities, as a whole the child’s 
leisure activities are the most frequent. Activities together with family members for 
recreational or errand purposes make up an important part of a child’s activities, 
but are less frequent compared to their own leisure activities. Accompanying adults 
who escort another child makes a small addition to the total of children’s activities, 
although this type was frequent among the youngest children. This category pro-
bably includes many trips on the way to school, fritids, or daycare center, but may 
also include escorts with a different purpose. Child errands, in which the child has 
an errand either related to its own needs or delegated by parents, was the least 
frequent activity type.  

Among leisure activities, outdoor play was the most frequent, followed by visits 
to friends and organized leisure activities. Activity frequencies are likely to reflect 
variations in season. During the last weeks of the school semester, some activities 
may have stopped for the season.21 Yet, a comparison of activity frequencies in June 

                                              
 
 

20 Occasionally, an activity type was reported several times for an individual. In a manual 
control of responses, these answers were found to be based on misinterpretations of 
how to fill out the response sheet. Incorrect responses were not excluded entirely, only 
corrected for the obviously faulty responses. Remaining errors of this type were 
expected to be evenly distributed across neighborhoods and activity types. 

 
 
21 The time of year when the questionnaire was distributed was not ideal from the point of 

view of collecting a representative number of organized activities. However, websites of 
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through October22 indicates that the share of outdoor play and organized activities 
were equally high in June and September, while outdoor play frequency was lower 
in October. The distribution of indoor and outdoor organized activities indicates 
that outdoor activities dominate in the early summer and indoor activities in the 
autumn.  

                                                                                                                                    
 
 
Täby municipality displayed information on practice schedules that indicated practices 
would continue to the end of the school year, two weeks after the survey. Yet, it cannot 
be ignored that some of the organized activities may already have been closed for the 
season. 

22 Some 80 % of responses were dated in June. Some 20 % of children’s diaries respond to 
activities in May, August, September and October. Late answers are predominantly from 
Grindtorp and Åkerby. Results from simple cross-sectional tables of activity type among 
children in Grades 0-5, and the month of the child’s diary, show that the frequency of 
activity types ‘outdoor play’, ‘visit to friends’, ‘organized indoor activity’ and ‘organized 
outdoor activity’ vary with the change of season. In June, the share of children who had 
organized activities (18 %) and free outdoor play (34 %) were equally high as in 
September. The share of children who had outdoor organized activity was 18 % in June 
and 0 % in October. The share of children who had free outdoor play was 34 % in June 
and 8 % in October (1 child out of 12). The share of children who had indoor organized 
activity was 9 % in June, 25 % in August and 33 % in September-October. 
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Table 7.2 Activity type variables and share of children with activities of respective type. 

Nos Variable Definition N=731 Percent 
of N 

1 School Includes school from the age of 6, 
and all activities within school 
hours 729 59

2 Daycare center Day care center is available for 
children below school age  730 30

3 Fritids Fritids means recreation center for 
school children Grades 0-3, before 
and after school hours.23  731 17

4 Organized outdoor activities Organized activities outdoors  731 11
5 Organized indoor activities Organized activities indoors 731 8
6 Outdoor play  Outdoor play24 729 24
7 Child errand Errand of the child, e.g. to grocery 

store, to escort siblings, to doctor 731 5
8 Family recreation Recreation with family members 731 12
9 Visit to friends Visit to friends/other households  731 20

10 Accompany escort  Child accompanies an adult to 
escort of another child 731 11

11 Accompany to adult’s 
activity 

Child accompanies an adult to 
other activities, e.g. shopping 730 15

 
There was an important difference in activity type frequency between child 
categories, which was not tested for statistical significance, Table 7.3.25 Among 
children below school age, daycare center was the most frequent activity. A 
frequency distribution over child age implies that few children attend a daycare 
center in their first year. Some 85 % of children turning two, three or four years 
during the year of the study attended a daycare center. Data on the share of 
children registered in a daycare center, in the entire municipality, is congruent with 
the results of the investigation.26  

                                              
 
 

23 In Täby, fritids is integrated with the schools. An extension of after school recreation 
services includes children in Grades 4-6. 

24 Respondents with younger children reported outdoor play together with an adult in the 
response alternative ‘other’. These activities were merged with the category ‘Free 
outdoor play without adult’, whereby the category got the name ‘Outdoor play’. 

25 The child categories were predicted from children’s year of birth and the response date. 
Some children may for various reasons be enrolled in a higher or lower grade. 

26 This is based on the registered number of children in a daycare center in 2007 
(Telephone inquiry, Täby municipality, the department for child care and school choice), 
and the number of inhabitants aged 0-5 (www.taby.se). 
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The most frequent activity for children in the youngest age category, other than 
attending a daycare center, was trips in the company of an adult to their own 
activities and to escort another child.  

Table 7.3 Share of children reported to have activities, per activity type and child category.  

Activity types Below school age Grades 0-5 Grades 6-7 
 N=282 N=317 N=132 
School 0 % 97 % 94 % 
Daycare center 78 %27 0 %28 0 % 
Fritids 0 % 31 % 2 % 
Organized outdoor activities 1 % 17 % 27 % 
Organized indoor activities 1 % 10 % 17 % 
Outdoor play 19 % 32 % 23 % 
Child’s errand 9 % 3 % 8 % 
Family recreation 16 % 14 % 10 % 
Visit friends 15 % 26 % 23 % 
Accompany escort  21 % 10 % 2 % 
Accompany to adult’s activity 27 % 10 % 7 % 

 
Children in this category were reported to have less outdoor play compared to older 
children. On the other hand, family recreation was more frequent in this category, 
and may include outdoor play together with an adult. Visits to friends were less 
frequent among the youngest compared to the older child categories. Child errands 
were more common in this category compared to older children. Organized 
activities were rare. 

Among school children, school activities were the most frequent activities. 
Among children in Grades 0-5, fritids engaged more than 30 % of the children. 
There are, however, reasons to believe that the figures on fritids are underestimated. 
The share of registered children in fritids for this child category is probably at least

                                              
 
 

27 ‘School’ and ‘Fritids’ were reported frequently among children below school age, despite 
the fact that children of this category normally do not attend school or fritids. For a few 
children, this result could reflect an early school start. For the most part, however, a 
frequency distribution over child age implies that these responses should be interpreted 
as daycare center. Answers to these activity categories are most likely caused by the lack 
of a response alternative for daycare center. The displayed daycare center activities are 
the sum of activities reported and described as daycare center under ‘other activity type’, 
as well as responses for ‘school’ and ‘fritids’. Consequently, responses under school and 
fritids, Table 7.2 and Table 7.3 were also corrected. 

28 Results show that 2 % attended daycare center in category Grades 0-5, Table 7.3. Child 
age distributions showed that these children are of the age 10 and 12, so it was assumed 
that these are error responses. 
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twice as high.29 The low figures could mean that attendance was low on the day 
of the investigation. It is also likely that, since fritids is integrated with the schools, 
respondents may have reported ‘school’ while also meaning fritids. 

Except for school and fritids, the frequency of outdoor play was the highest, 
followed by visits to friends and organized activities, which were equally frequent. 
Family recreation and accompanying activities and trips were less frequent among 
children in Grades 0-5 compared to younger children, but more frequent compared 
to the older.  

Among 6-7 grade children, fritids activities were rare. On the other hand, 
organized activities were more frequent. Outdoor play and visits to friends were 
together equally important as organized activities. These activities were less fre-
quent among children in Grades 6-7 compared to Grade 0-5 children, but more 
frequent compared to the youngest category. Family recreation and accompanying 
activities and trips were less frequent compared to younger categories; specifically 
trips to escort other children. 

Activity Types across Neighborhoods 

The distribution of activities across neighborhoods per child category is shown in 
Figures 7.1-7.3 show. Among children below school age, there were clear 
similarities between neighborhoods, except in Grindtorp, with a larger share of 
children accompanying adult activities and family recreation, and lower shares of 
outdoor play and visits to friends, which could indicate a younger child population 
within this category.30  

In category Grades 0-5, Figure 7.2, variations were somewhat larger. Grindtorp 
had a higher frequency of activities per child, which has the effect that the share of 
each activity type is small in Grindtorp. However, Grindtorp had a larger share of 
visits to friends and accompanying activities, and possibly a larger share of 
attendance at fritids, but a lower share of outdoor play compared to other 
neighborhoods. Ellagård and Åkerby were similar in shares of activity types, except 
for a larger share of outdoor play and a lower share of visits to friends and family 
recreation. Ensta had a somewhat larger share of organized leisure activities.  

In child category Grades 6-7, Figure 7.3, Ensta in particular and also Åkerby had 
a higher frequency of activities, with effects on the shares of each type. The share 
of outdoor play in Grindtorp was small also in this category, whereas the share of 
outdoor play was larger in Ensta. Compared to the other neighborhoods, in Ella-
gård the shares of visits to friends and family recreation are more important. 

                                              
 
 

29 This is based on the registered number of children in fritids in 2007 (Täby municipality 
office, the department for child care and school choice), and the number of inhabitants 
age 6-11 (www.Taby.se). 

30 The data indicates that the autumn season may have a negative influence on outdoor 
play in Åkerby, but this was not true for Grindtorp.  
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Altogether, these variations should be interpreted cautiously as each activity type 
for a child category and neighborhood consists of few reported activities.  

 Figure 7.1 Activities per neighborhood, among children below school age. N=526. 
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Figure 7.2 Activities per neighborhood, Grades 0-5. N=799. 
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 Figure 7.3 Activities per neighborhood, Grades 6-7. N=282. 
 

7.2 Neighborhood Effects on Leisure Activities 

This section asks whether neighborhood quality influences child leisure activities. 
Results from Section 7.1 showed that there are clear similarities and some differen-
ces in the frequency and type of leisure activity between neighborhoods. Yet, 
frequency distributions do not reveal the significance of these variations. A Chi-
Square Test was applied to test the significance of variation between neighbor-
hoods. The result verifies that neighborhoods have different frequencies of 
‘outdoor play’ (χ2= 13.54, df=3, Sig.= .004), but the result was not significant for 
other activity types.  

When children were grouped by school grade category, the analysis yielded a 
significantly negative relation between Grindtorp and outdoor play, but only for 
children in school Grades 0-5 (χ2=10.92, df=3, Sig.= .012). Responses in Grindtorp 
are, however, too few to draw conclusions when separated by school grade cate-
gory. Åkerby had significantly more outdoor play. 

This does not, however, reveal whether variations in outdoor play were related 
to variations in the neighborhoods, in quality elements or other factors. In the 
following, this chapter reports on logistic regression models that were applied to 
investigate relations between neighborhoods, quality elements, and outdoor play. 
The chapter also examines whether neighborhood quality affects the location of 
leisure activities.  
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Logistic Regression Models 

The estimates applied the three models described below.  

Model 1 
Model 1 estimated the probability of children having outdoor play/leisure activities, 
(compared to not having outdoor play/leisure activities) in the neighborhoods of 
Ellagård, Ensta and Åkerby (compared to Grindtorp)31. The dependent activity 
variables are displayed in Table 7.2. The independent variables included 
neighborhoods, household income and car access, parent education level, child age, 
child gender, and season, Table 7.5, see Appendix. Estimates of outdoor play also 
included, as independent variables, activity variables 4, 5, 7-11 in Table 7.2. 

Model 2 
Model 2 estimated the probability of children having outdoor play/leisure activities, 
(compared to not having outdoor play/leisure activities) when the neighborhood 
elements are satisfactory, compared to when they are not satisfactory. The 
dependent, activity variables are the same as in Model 1, Table 7.2. The 
independent variables included quality elements in Table 7.4 (in Appendix), and the 
individual and household variables in Table 7.5 (in Appendix). Estimates of 
outdoor play also included, as independent variables, activity variables 4, 5, and 7-
11 in Table 7.2. 

The neighborhood satisfaction and importance variables in the second model 
were reduced manually, in a few steps. Coefficients with a significance level of 0.1 
or less were retained in the final model. Household income, car ownership, season, 
and other activities were retained in the model to control for their impact.  

Importance variables were included in the model in two versions. In one version, 
the aim was to control for the possibility that satisfaction statements were 
influenced by importance attitudes related to the neighborhood elements. This 
version estimated the significant satisfaction variables and in a second run included 
those importance variables that corresponded to significant satisfaction variables. In 
another version, the model included all importance variables from the start, with 
the aim of examining these variables as indicators of values related to the use of the 
neighborhood. For every significant satisfaction variable, the corresponding impor-
tance variable was retained in the model to control for its impact.  

In the estimates of outdoor play, results of quality elements remained relatively 
stable in both versions, thus the second inclusive version of Model 2 is shown. 
Estimates of the total leisure activities did not yield stable results and were difficult 
to interpret when importance variables were included, thus only the first version is 
shown.  

                                              
 
 

31 The logistic technique requires that one of the four variables is used as a reference to the 
others. Here Grindtorp is the reference neighborhood. 
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Model 3 
Model 3 estimated the probability that quality elements are satisfactory in each of 
the neighborhoods. Model 3 measured quality elements by the responses of the 
parent of each child. The dependent variables were the significant satisfaction 
variables from Model 2. The independent variables included the four neighbor-
hoods, season, individual, and household variables, Table 7.5, and the importance 
variables corresponding to the dependent variables, Table 7.4.  

Results for Outdoor Play, Models 1-2 are displayed in Table 7.7; Leisure 
activities within the neighborhood, Table 7.8; and Leisure activities outside the 
neighborhood, Table 7.9. The Model 3 results are shown in Table 7.10. Tables 7.7-
7.10 are found in the Table Appendix. 

Outdoor Play 

Results 
The results yielded a significant variation in outdoor play between neighborhoods, 
also when individual and household variables and variables for having other 
activities were included in the model, Model 1, Table 7.7 (See Appendix). 
Compared to Grindtorp, children in Åkerby and Ensta played outdoors more 
frequently (significantly positive). The coefficient for Ellagård was positive, but not 
significant, Model 1. Compared to Grindtorp, the likelihood that a child plays 
outdoors in Åkerby was 3,4 times higher, in Ensta 2,9 times higher, column Exp 
(B), Model 1.  

Having another leisure activity on the day of the investigation tended to decrease 
the frequency of outdoor play, Model 1 and 2, Table 7.7. Participation in organized 
outdoor and indoor activities and family recreation all associated negatively with 
outdoor play frequency (significantly negative). An additional estimate (not 
displayed) indicates that outdoor play has a similar negative effect on the frequency 
of organized activities, so these results cannot be interpreted as a uni-directional 
relationship. As other activity choices were controlled for, the results yielded higher 
significance levels for the quality elements.  

The estimate of impact from quality elements, Model 2, Table 7.7, yielded 
significant and positive associations for nearness to nature and a stimulating 
outdoor environment, which indicates that these quality elements increase the 
frequency of outdoor play. This result controls for the influence from season, 
individual, and household variables, activity types and importance variables. The 
coefficient for ‘Freedom from crime and conflict’ yielded a significantly negative 
result, indicating that conflicts may stimulate children to playing outdoors. This 
result does not accord with the included theories, which is discussed further in 
Chapter 9. An older age among children tended to increase outdoor play 
(significantly positive, Model 1 and Model 2, Table 7.7). 

The results yielded significantly positive associations with the importance of an 
environment allowing children to walk alone, the importance of many families with 
children, and the importance of pedestrian-friendliness, Model 2 Table 7.7. This 
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means parents’ attitudes towards children’s outdoor trip environment and attitudes 
to accessibility to other children have an impact on the frequency of outdoor play. 
The results yielded significant associations to a lower-medium household income, 
which means that this income category has a negative influence on outdoor play. 
Elementary education among the responding parents was indicated to have a 
positive impact (significant, Models 1 and 2, Table 7.7). 

To summarize, the results verify behavioral relations between neighborhood 
variation and the frequency of children’s outdoor play, through nearness to nature 
and a stimulating outdoor environment. Furthermore, crime and conflict associated 
positively with outdoor play. These analyses controlled for household income, 
parents’ education level, children’s age and gender, season, other activities, and 
importance variables. Among socioeconomic variables, an older age among 
children, maximum elementary education among the parents and higher household 
income associated positively with outdoor play frequency. Among attitudes, 
importance of the environment allowing independent walking, and access to many 
families with children associated positively to outdoor play frequency. 

Location of Leisure Activities  

Introduction  
This section examines whether variation in neighborhood quality influences the 
choice of having leisure activities, compared to not having leisure activities, within 
the neighborhood and outside the neighborhood, respectively. The requirements 
for verification of a compensation mechanism are that there is dissatisfaction with 
the quality of the environment, and as an effect, activities are performed not in the 
home neighborhood, but elsewhere. This requirement is regarded as fulfilled when 
a quality element contributes both to a lower quality within the home neighbor-
hood, and when the same quality element contributes to more frequent activities 
outside it.  

Leisure activities were measured by the activity categories ‘outdoor play’, 
‘organized outdoor leisure activity’ ‘organized indoor leisure activity’, ‘visits to 
friends/other households’, and ‘family recreation’, Table 7.2. Location of activity 
was measured by parents’ responses to the question ‘Where was the activity 
performed?’ The investigation allowed for six geographic response alternatives, 
which were grouped into two variables ‘leisure activity within the neighborhood’ 
and ‘leisure activity outside the neighborhood’, Table 7.6 (in Appendix).  

Most children who had leisure activity within the neighborhood had it once  
(34.9 %), some had it twice (6.3 %), and three times (0.4 %). Children who had 
leisure activity outside the neighborhood once were 18.3 %, and those who had it 
twice, 2.9 %. The choice of binary variables means that the effect related to 
multiple activities was not captured.  
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Results for a Simple Cross-Tabulation 
A simple cross-tabulation shows that the share of leisure activities located within 
the neighborhood varies between activity types, Table 7.11. Outdoor play and visits 
to friends occurred most often within the home neighborhood, whereas organized 
activities were most often located outside the home neighborhood. Family recrea-
tion occurred half of the times outside the neighborhood.  

A comparison between neighborhoods shows that Grindtorp generally had a low 
share of activities within the home neighborhood, especially outdoor play. One 
exception was organized outdoor leisure activities, for which the share of activity 
within the neighborhood was larger compared to the other neighborhoods. 
Ellagård and Åkerby had larger shares of outdoor play and organized indoor 
activities within the home neighborhood. Ensta had a large share of family activities 
in the home neighborhood.  

Table 7.11 Frequency and share of activity types performed within the neighborhood, per 
neighborhood. 

Activity type Ellagård Ensta Grindtorp Åkerby Total
Outdoor play 54 53 8 58 173
 89 % 75 % 50 % 88 % 83 %
Organized outdoor activity 25 27 8 24 84
 28 % 26 % 38 % 29 % 29 %
Organized indoor activity 17 19 7 12 55
 24 % 11 % 0 % 33 % 18 %
Visit to friend or other household  53 38 19 35 145
 79 % 74 % 63 % 74 % 75 %
Family recreation 35 18 13 24 90
 43 % 61 % 46 % 50 % 49 %

Results of Regression Analyses 
(Result Tables 7.8-7.10 are found in the Appendix.) 
Neighborhood variation associated significantly with the frequency of leisure 
activities outside the neighborhood when season, household income, education 
level, car access, children’s age, and gender were controlled for, Model 1, Table 7.9. 
Compared to Grindtorp, children in Åkerby and Ellagård had significantly less 
leisure activities outside the neighborhood. Ensta had a lower frequency of 
activities, but it was not significant. Neighborhood variation was not significantly 
associated to activity frequency within the neighborhood, Model 1, Table 7.8.  

Results for the estimate of quality elements show that ‘a stimulating outdoor 
environment’ and ‘access to many families with children’ were positively and 
significantly associated with leisure activities in the neighborhood, Model 2, Table 
7.8. Importance variables corresponding to these elements were also significantly 
and positively associated with behavior, which means that attitudes to the quality 
elements influence decisions to locate leisure activities in the neighborhood.  
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Car-friendliness associated with leisure activity frequency within the neighbor-
hood (significantly negative). Car-friendliness potentially influences behavior in two 
ways. It provides incentives for car use, and it may provide environmental quality 
experiences, which may reduce incentives for children’s independent travel and 
outdoor activities. This result indicates that the dominating impact of car-
friendliness on leisure activity frequency is through its negative environmental 
effect.  

Bicycle-friendliness associated significantly and positively with leisure activities 
outside the neighborhood, Model 2. The likelihood of children having leisure 
activities outside the neighborhood was three times higher when the neighborhood 
was bicycle-friendly (Exp(B) 3.040, Model 2, Table 7.9).  

Liveliness in the neighborhood associated significantly and positively with leisure 
activities outside it. The association with liveliness may indicate a repelling effect to 
destinations outside the neighborhood from undesired liveliness, or a stimulating 
effect on leisure activities in general. This result is difficult to interpret. 

A stimulating environment associated significantly and negatively with leisure 
activities outside the neighborhood, which means that children tend to have less 
frequent leisure activities outside the neighborhood when the neighborhood’s 
outdoor environment is stimulating for children.  

The requirements for verification of a compensation effect were that there is 
dissatisfaction with the quality of the environment, and as an effect, activities are 
performed not in the home neighborhood, but elsewhere. The implied effects from 
a stimulating environment on a low frequency of activity within the neighborhood, 
in combination with the implied effects on a higher frequency of activity outside 
the neighborhood, verifies that there is a compensation effect when there is a low 
quality of a stimulating environment. 

Traffic safety, neighborliness and pedestrian-friendliness also associated with the 
frequency of leisure activity outside the neighborhood (significantly negative). 
These results could indicate that high quality neighborhood elements reduce the 
desire to have activities outside the neighborhood. However, these elements were 
not significantly related with activities within the neighborhood, so one must be 
careful with such interpretations. Results for the variable ‘pedestrian-friendliness’ 
throughout this study do not seem to measure the friendliness of walking as a 
means of transportation, but rather the friendliness of recreational walking, ‘going 
for a walk’.  

The importance of a stimulating outdoor environment associated significantly 
and negatively with activity frequency outside the neighborhood, implying that a 
positive attitude to a stimulating environment decreases the frequency of leisure 
activity outside the neighborhood.  

Results for socioeconomic variables include significant associations for child age, 
education level and household income. Results imply that the older the children are, 
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the more leisure activities they tend to have both within and outside the neigh-
borhood (significantly positive, Model 2, Table 7.6 and Model 1 and 2 Table 7.7)32.  

Children of parents with maximum elementary education tended to have leisure 
activities in the home neighborhood (significantly positive), Models 1 and 2, Table 
7.8. These children were more than three times more likely to have leisure activities 
in the neighborhood, compared to children of parents with university education, 
column Exp(B), Model 2, Table 7.9. Children of parents who had intermediate 
education, compared to university, tended to have leisure activities outside the 
neighborhood. Results for elementary school were positive in relation to university, 
but not significant. Children living in a household with a low-medium income level 
tended not to have leisure activities outside the neighborhood (negatively 
significant, Models 1 and 2, Table 7.9).  

The implied impact from educational level, in combination with the implied 
impact from importance variables, indicate that children’s leisure activity is 
dependent on their parents’ attitudes to the use of the environment, which are likely 
to express activity preferences in the household. All together, these results indicate 
that variations in activity behavior are influenced by a combination of resources, 
attitudes, and repelling and stimulating quality elements.  

Model 3 estimated the probability that children in the four neighborhoods live in 
a high quality environment, based on their parents’ experiences. Estimates included 
as independent variables neighborhoods, importance of quality elements, season, 
household income, education level, car access, children’s age and gender. Each 
estimate had as dependent variable one of the quality elements that associated 
significantly to behavior in Model 2 estimates.  

Compared to Grindtorp, the probability that children had a stimulating outdoor 
environment was higher in all the other neighborhoods (Model 3.1, Table 7.10). 
Children in Ellagård were most likely to have a stimulating outdoor environment, 
followed by children in Ensta (highly significant and positive) and Åkerby 
(significant and positive).  

Compared to Grindtorp, the probability of nearness to nature was significantly 
higher in the other neighborhoods. The highest quality was implied in Ensta (highly 
significant), followed by Åkerby (highly significant) and Ellagård (significant), 
Model 3.2, Table 7.10.  

Compared to Ellagård, children in Grindtorp, Åkerby and Ensta were 
significantly less likely to have high quality neighborliness. Grindtorp was least 
likely to have neighborliness, followed by Åkerby and Ensta, Model 3.3, Table 7.10.  

Compared to Ellagård, Grindtorp, Åkerby (highly significant), and Ensta 
(significant) had lower levels of liveliness. The probability of liveliness was lowest in 
Grindtorp, followed by Åkerby and Ensta, Model 3.4, Table 7.10.  

                                              
 
 

32 The coefficient for children’s age was not significant when neighborhood variation was 
controlled for, Table 7.6, Model 1, which can be explained by neighborhood differences 
in children’s age. 
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Compared to Grindtorp, Ellagård and Åkerby had a significantly higher quality 
of bicycle-friendliness. The coefficient for Ensta was positive but not significant. 
The likelihood of a bicycle-friendly environment was highest in Ellagård, followed 
by Åkerby, Model 3.5, Table 7.10. 

The probability of access to many families with children was significantly higher 
in all neighborhoods, compared to Grindtorp. Ellagård was most likely to have a 
high quality, followed by Åkerby and Ensta, Model 3.6, Table 7.10.  

Compared to Grindtorp, the probability of car-friendliness was significantly 
higher in the other neighborhoods. It was highest in Ellagård, followed by Ensta 
and Åkerby, Model 3.8, Table 7.10. 

Compared to Ensta, the probability of traffic safety was significantly higher in 
the other neighborhoods. Åkerby had the highest probability of traffic safety, 
followed by Ellagård and Grindtorp, Model 3.8, Table 7.10. 

Results from the Model 3 estimates do not apparently diverge from the quality 
assessment results in Chapter 6, which was based on frequency distributions. Model 
3 results strengthen results from Chapter 6 by controlling for socioeconomic 
variations, which means that these quality variations are likely to be the same also 
with another socioeconomic character of the neighborhood population. The 
analyses are made on basis of the child population, which means that the observed 
variation in neighborhood quality is that which influences children through parents’ 
decisions.  

Summary 

The summary of results verifies that neighborhood quality elements both stimulate 
and inhibit child leisure activity. The variation in activity frequency was a 
compound effect of positive and negative influences from quality elements, 
attitudes and resources. A summary of Models 1-3 yields results, which indicate 
path relations between neighborhoods, quality elements and behavior. 

The results mean that quality elements in the neighborhood unit designs in 
Ellagård and Åkerby contributed to less frequent leisure activity outside the 
neighborhood. The frequency of activity within the neighborhood was not 
significantly higher compared to Ensta and Grindtorp. Yet, altogether, the children 
of Ellagård and Åkerby had larger shares of leisure activities within the home 
neighborhood. In Ellagård, a high quality stimulating outdoor environment, access 
to many families with children and nearness to school seem to have contributed to 
this activity pattern. A high level of liveliness and bicycle-friendliness are likely to 
have contributed to activities outside the neighborhood. A lower quality nearness to 
nature and a higher quality of car-friendliness in Ellagård is likely to have had a 
negative impact on outdoor play.  

The low quality of a stimulating outdoor environment in Åkerby is likely to have 
had a negative effect on leisure activities in the neighborhood, and a positive effect 
on activities outside the neighborhood. In addition, a low level of neighborliness 
and a relatively high level of bicycle-friendliness are likely to have had positive 
influences on activities outside the neighborhood. In Åkerby, a high quality of 
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nearness to nature, and a lower quality of freedom from crime and conflicts 
contributed to the frequency of outdoor play and the activity pattern in this 
neighborhood.  

The qualities of Grindtorp contributed to a lower frequency of outdoor play and 
leisure activities in the neighborhood, and more frequent activities outside the 
neighborhood. Grindtorp seems to have had a negative impact on outdoor play 
through the low quality of a stimulating environment for children, and a low quality 
of nearness to nature. Furthermore, the low quality of a stimulating environment 
for children is likely to have led to compensation activities outside the 
neighborhood. On the other hand, the lower quality of bicycle-friendliness in 
Grindtorp is likely to have had a negative influence on the frequency of leisure 
activity outside the neighborhood.  

Ensta seems to contribute to the frequency of outdoor play through nearness to 
nature and a stimulating outdoor environment. A stimulating environment is likely 
to also have contributed to the total of leisure activities in the neighborhood. A 
relatively low level of bicycle-friendliness is likely to have contributed to a lower 
frequency of activity outside the neighborhood than otherwise.  

Comments 

The models account for a small proportion of the variance in the measured items 
[Cox and Snell R Square ‘outdoor play’ (.123), ‘activity in the neighborhood’ (.070), 
‘activity outside the neighborhood’ (.156)]. One explanation of these low values 
could be that the measurement of the children’s activity diary reflects only one day 
of the week, which fails to represent habitual behavior at the individual level. Unlike 
school activities, leisure activities can be expected to vary over the days of the week. 
Aggregate estimates, such as cross-sectional analyses, overrule this problem, yet 
they are unable to control for the separate influence of individual and household 
aspects. Other explanations for low values include co-variation between variables 
and the general difficulty in measuring quality. 

By measuring the association between neighborhood and behavior in three 
regression models, the aim was to obtain more reliable results of the associations 
between design and behavior, compared to a one model regression. Model 1 yields 
an indication of the separate influences of the built environment and socio-
economic factors, yet weak evidence as to which elements are involved. Model 2 is 
the single most important estimate, since it indicates which quality associates to 
behavior. In Model 3, the results show whether neighborhoods differ significantly 
for separate quality elements. The results from Model 3 support the results of the 
quality assessment of neighborhoods in Chapter 6, and indicate that these quality 
differences would be the same also if the socioeconomic character of households 
would be different. Limitations to the analyses in Chapters 7 and 8 include that they 
lack precise measures of self-selection and design elements. The measures of quality 
are limited to the experiences of one parent in each household and do not include 
children’s experiences.  
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8. Results for Trips to School  

This chapter examines empirically whether neighborhood variation in location of 
school and environmental quality influences children’s travel mode and 
independence of an adult escort to school. Children in Grades 0-5 are in focus to 
capture the influence of the location of schools for this category. Chapter 4 
presented a framework to examine relations between neighborhood variation, qua-
lity elements, travel mode and independent trips to school.  
In making decisions about their children’s trips to school, parents may be 
influenced by various aspects of neighborhood quality, including nearness to school 
and the quality of the trip environment. These quality elements are seen as having 
an encouraging or a discouraging impact on modal choice and independence from 
adult escorts.  

The four neighborhoods studied represent different types of school location. 
The one-family house neighborhood Ellagård and the multifamily house neigh-
borhood Åkerby are ‘neighborhood unit’ designs with a school, Grades 0-5, located 
within the neighborhood in combination with two different types of traffic 
separation. The modernist large-scale apartment block neighborhood of Grindtorp 
has the nearest school (specialized) located adjacent to the neighborhood. This 
neighborhood, and its surroundings, is also designed according to traffic separation 
principles. The one-family house neighborhood of Ensta is part of a traditional 
suburban villa setting. Schools are located on the periphery of this neighborhood 
and traffic modes are integrated.  

Analyses are based on data of the children’s travel mode and independence on 
the trip, taken from the child activity and travel diary, Table 8.2, on parents’ 
satisfaction and the importance of quality elements among school children in 
Grades 0-5, Table 8.1, and on individual and household data, Table 8.3.  

The population for the analyses of travel mode comprised 297 children, after a 
reduction of 21 subjects for which no trip to school was reported, and an additional 
14 subjects with faulty responses. Analyses of independent trips were based on a 
child population of 293 subjects, after a further reduction of faulty responses. 

The analyses applied a combination of frequency distributions, the Chi-Square 
Test (χ2) and logistic regression. Logistic regression models were introduced in 
Chapter 5. The application of models for this chapter is described in the beginning 
of each section. Section 8.1 deals with travel mode choice. Section 8.2 deals with 
independent trips. Result Tables 8.6-8.8 are found in the Appendix. 
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Introduction to the Data 

Choice of School  
Results show that most children attended a school within the neighborhood, in an 
adjacent neighborhood or in Täby center, which means that they were in walking or 
cycling distance from school. Some 6 % attended a school elsewhere. Ensta had a 
larger share of children in this category compared to other neighborhoods. It was 
desirable that these variations should not affect the results on influences of school 
location, thus this factor was controlled for in the regression analyses by a variable. 
In Ellagård and Åkerby, where a school is located within the neighborhood, this 
school was chosen for more than 85 % of the children.  

The School Activity 
School activity can be one of several chained activities during a day. Thus, it may be 
difficult to separate the influence of the environment on the school trip from other 
trips made. The trips to school and the trips from school may be influenced by the 
environment of different routes. This investigation focused on the trip from home 
to school. 

For most children in the investigation the trip to school originated in the home, 
and was the first activity of the day (93 %). The remaining children went to school 
as their second activity. Most of these children went to fritids as their first activity. 
The data showed that school activity following fritids activity in no case required a 
trip, which indicated that the fritids were co-located with the schools. A telephonic 
investigation to the municipality confirmed that the fritids and schools are physically 
integrated. On this basis, the first trip of the day was used as a measure for travel 
mode to school. 

A few subjects had another errand before the school trip, including ‘accompany 
trips with adults to escort other child’ (1 %) and ‘other activity’ (1 %). These trips 
were included in the analyses as representing part of the school trip. These trips 
were more often made by car escort. 

Travel Mode for School Trips 
The investigation allowed for six categories of modal choice to be reported 
including the response options ‘other’ and ‘no trip was needed’. These categories 
were ‘foot’, ‘bicycle’, ‘car’, and ‘public transportation’. The category ‘no trip was 
needed’ was introduced for errands that took place in the same building, such as 
when school and fritids are integrated. Detailed studies of the data show that this 
response alternative was also used for trips within the vicinity, such as between 
home and school. This reflects a definition of ‘trip’, among some respondents, that 
does not include trips within the vicinity. Considering that all schools are located at 
some distance from the residential buildings, the response ‘no trip was needed’ for 
trips between the home and school were categorized as ‘foot’. Responses in the 
category ‘other’, when specified, were distributed so that kick board and kick bike 
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were categorized as ‘foot’, moped as ‘bicycle’, and motorcycle as ‘car’. The 
investigation allowed several modes to be reported for one trip. Combinations of 
modes were transformed to one dominating travel mode as displayed in the variable 
descriptive, Table 8.2.  

Independent Trips to School 
The survey allowed for three response alternatives on Trip Company: trips made 
alone, trips made with another child, and trips made with adult escorts. Trips made 
alone or with another child are here referred to as independent trips. The variable is 
described in Table 8.2. 

8.1 Neighborhood Effects on Travel Mode for Trips 
to School   

Method 

Frequency distributions were used to assess neighborhood variations in travel mode 
for trips to school. Three logistic regression models estimated relations between 
neighborhoods, quality elements, and children’s travel mode. All models controlled 
for children’s age and gender, parent’s education level, household income, car 
access, car use for work trips, season, and children who attend schools outside the 
adjacent neighborhoods, Table 8.3.  

Modal choice was regarded as a binary choice between one mode and all other 
modes as illustrated in Figure 8.1. Bicycling was an exception. It was regarded as a 
choice in preference to car and foot respectively, Figure 8.2. The theoretical basis 
for the model, Figure 8.1, is that an increase in distances to school or a reduction in 
pedestrian quality would increase the relative cost of traveling on foot against other 
modes. Car trips were assumed to relate similarly to the other modes. The choice of 
bicycle, on the other hand, was assumed to relate in opposite directions to foot and 
car respectively. 
 

 

 
 
 
 
 
 
 
 

 

Figure 8.1 A model of the choice between 
one mode and all other modes. 

Figure 8.2 A model of the choice between 
one mode (bicycle) and another mode (car).
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Model 1 estimated the probability that children in Grades 0-5, in the four 
neighborhoods, went to school on foot, by car and by public transportation, 
respectively, compared to using other modes. Model 1 also estimated the proba-
bility that children cycled compared to going by car and on foot respectively. Only 
the results for bicycle compared to car were displayed in a table. The dependent 
variables were travel modes, Table 8.2. Independent variables were the four 
neighborhoods (one was a control variable), and the other variables in Table 8.3. 
Results are displayed in Models 1.1-1.4, Table 8.6. 

Model 2 estimated the probability that quality elements impact on children’s 
travel mode for trips to school. The dependent variables were the separate modes 
including going on foot, by bicycle or by car, Table 8.2. There were too few 
observations on public transportation to be included in this model. The inde-
pendent variables were parent satisfaction with neighborhood quality and the 
corresponding importance elements, Table 8.1, and variables (except neighbor-
hoods) in Table 8.3. Results are displayed in Table 8.6, Model 2.1-2.3.  

In the estimate of Model 2, the satisfaction variables were reduced manually, in 
several steps. Satisfaction variable coefficients with a significance level of 0.1 or less 
were retained in the final model. The corresponding importance variables were 
included in the model after the reduction of satisfaction variables. Variables in 
Table 8.3 were retained in the model throughout the estimation process.  

Model 3 estimated the probability that neighborhoods contribute with satis-
factory quality elements when other factors are controlled for. The dependent 
variables were the significant satisfaction variables from Model 2. The independent 
variables were the four neighborhoods and other variables in Table 8.3, and the 
importance variable corresponding to the dependent variable. Results are displayed 
in Table 8.7, Model 3.1-3.2. 

Results 

Going on foot or by bicycle comprised more than 80 % of the trips to school in the 
neighborhood unit designs of Ellagård and Åkerby, Figure 8.3. In Grindtorp these 
modes were used by slightly less than 80 %. In traditional suburban Ensta, around 
60 % went on foot or bicycle. The one-family house neighborhoods Ensta and 
Ellagård had a large share of cyclers. The multifamily house neighborhoods of 
Grindtorp and Åkerby had lower shares of cyclers, specifically Åkerby. The largest 
share of car escort was found in Ensta (33 %) compared to Grindtorp (16 %33), 
Ellagård (12 %) and Åkerby (10 %). The share of children who used public 
transportation to school was small. Yet in Åkerby the use of transit was more 
frequent than cycling and had a similar frequency as car escorts, Figure 8.3. 

 

                                              
 
 

33 This share is based on 3 out of 18 children using transit. 
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Figure 8.3 Travel mode for trips to school, Grades 0-5, in each neighborhood, N =296 
 
Neighborhood variation associated significantly with children’s travel mode to 
school, when variations in season, school location outside the adjacent neighbor-
hoods, individual and household variables were controlled for, Table 8.6. This 
indicates that characteristics of the neighborhood explain the differences in travel 
mode. Significantly more children in Ensta were escorted by car, compared to 
children in the other neighborhoods. The likelihood that a child in the other neigh-
borhoods would go by car, were in Ellagård less than a third of that of a child in 
Ensta, and in Grindtorp and Åkerby a fourth (significantly negative, Model 1.3, 
column Exp(B), Table 8.6).  

Compared to Ensta, children in the other neighborhoods tended to walk to 
school (highly significant, Model 1.1, Table 8.6). Compared to Ensta, the likelihood 
that a child in Åkerby walked to school was as much as 30 times higher, in 
Grindtorp 17 times higher and in Ellagård 8 times higher, column Exp(B).  

Compared to Ensta, children in the other neighborhoods tended not to use a 
bicycle for school trips (significant, Model 1.2, Table 8.6). The result for Åkerby 
was not significant, probably due to the low frequency of cyclers in this 
neighborhood.  

Few children (6 %) used public transportation to go to school. Yet, the 
difference between neighborhoods was significant when socioeconomic variables 
were controlled for (Model 1.4, Table 8.6). Children in the multifamily house 
neighborhoods Grindtorp and Åkerby were more likely to use public transportation 
compared to children in Ellagård.  
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In the analyses of quality elements, nearness to school associated negatively with 
car escorts (highly significant, Model 2.3, Table 8.6). Non-satisfactory nearness to 
school increased the likelihood of car use by seven times, column Exp(B)34.  

Quality elements associated significantly with the choice to walk, including 
‘nearness to school’ (highly significant) and ‘outdoor environment allows children 
to walk alone’ (significant), Model 2.1, Table 8.6. A high quality of nearness to 
school increased the likelihood that the child would walk by 7 times. A high quality 
of the environment allowing children to walk alone, increased the likelihood that 
the child would walk by 2 times, column Exp(B). Further, a stimulating outdoor 
environment associated negatively with walking (significant, Model 2.1). This result 
is difficult to interpret.  

Nearness to school associated significantly and positively to cycling, when 
compared to car escorts, Model 2.2, Table 8.6. Nearness to school associated 
negatively to cycling when cycling was compared to walking (not displayed in a 
table). The probability that a child would bicycle to school, relative to car escorts, 
was seven times larger when the parent was satisfied with nearness to school, 
column Exp(B).  

Among socioeconomic and other variables, the choice of schools outside the 
adjacent neighborhoods associated negatively with walking (significant, Model 1.1, 
Table 8.6), and associated positively with public transportation (highly significant, 
Model 1.4, Table 8.6). The only socioeconomic variable with a significant relation 
to walking was household income, Model 1.1, Table 8.6. Yet, this variable was not 
significant in Model 2.1, Table 8.6, which  indicates that children of households 
with a higher income level walk because their residential location within the 
neighborhood is closer to school or has a higher quality trip environment, not 
because the income itself affects modal choice.  

The age of children associated significantly and positively with car escorts 
(Model 1.3 and 2.3, Table 8.6), implying that younger children are more likely to be 
escorted by car than older children.  

As expected, car access associated strongly with car escorts (not significant, 
positive Model 1.3 and 2.3, Table 8.6). There were few car-free households in the 
study, which could explain why the coefficient for car access was not significant. 

Driving a car to work associated with car escorts to school (significantly positive, 
Model 1.3. nearly significant in Model 2.3. Table 8.6), which indicates that some 
parents drive children to school on their way to work. 

Elementary and intermediate education among parents associated negatively with 
the use of bicycles (significantly negative, Model 2.2, Table 8.6). This relation was 
not significant when neighborhood variation was included in the model. Thus this 
association could also be an effect of neighborhood characteristics not covered by 
the quality elements. Elementary and intermediate education among parents also 

                                              
 
 

34 Column Exp(B) = .153. Negative value is changed to positive: 1/ Exp(B) .153 = Exp(B) 
6.536. 
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associated negatively with the use of public transportation (significantly negative, 
Model 1.4, Table 8.6), implying that university education among parents increases 
the use of bicycles and transit for children’s trips to school. 

The estimates of neighborhood quality show that compared to Ensta, Ellagård 
and Åkerby associated positively with nearness to school (highly significant Model 
3.1, Table 8.7). Ellagård and Åkerby also associated positively with the environment 
allowing children to walk alone (highly significant, Model 3.2, Table 8.7). Grindtorp 
was not significantly different from Ensta. Socioeconomic and other variables were 
controlled for, which indicates that these quality differences would be the same also 
with a different socioeconomic character of the neighborhood. 

The models on walking and cycling account for 23 %-29 % of the variation in 
children’s travel mode. Models on car escorts and public transportation account for 
a lower share of the variation in behavior.  

8.2 Neighborhood Effects on Independent School 
Trips 

This section investigates empirically the influence of neighborhood quality on 
children’s independence from adult escorts in their trips to school. Analyses include 
variables on children’s travel mode for school trips and independent trips, Table 
8.2, satisfaction and importance variables, Table 8.1, neighborhood, school choice 
outside the adjacent neighborhoods, child age and gender, parent’s education level, 
household income, car access, parents’ work trip by car and season, Table 8.3. 
Analyses applied a combination of frequency distribution and logistic regression. 
Results are displayed in Table 8.8, which is found in the Table Appendix. 

Method 

The conceptual framework for examining relations between neighborhood and 
independent trips was introduced in Chapter 4. The estimates of relationships 
between neighborhoods and independent trips applied versions of Model 1 and 
Model 2.  

Model 1 estimated the probability that neighborhood variation influences 
whether children are or are not escorted to school, when individual and household 
variables were controlled for. The ‘independent/escort trip’ variable was the 
dependent variable. Variables in Table 8.3 were the independent variables.  

Model 2 estimated the probability that quality elements influence whether 
children are or are not escorted to school, when individual and household charac-
teristics and travel mode were controlled for. A separate estimate excluded variables 
for travel mode. This was not displayed in a table. The ‘independent/escort trip’ 
variable was the dependent variable. The independent variables were all satisfaction 
variables, and selected importance variables, Table 8.1, travel mode choice, Table 
8.2.  

In the estimates of Model 2, the satisfaction variables were reduced manually, in 
several steps. Satisfaction variable coefficients with a significance level of 0.1 or less 
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were retained in the final model. The corresponding importance variables were 
selected into the model after the reduction of satisfaction variables. Variables in 
Table 8.3 (except neighborhoods) were retained in the model throughout the 
estimation process.  

Results 

Among children in Grades 0-5, more than a third were escorted to school, 
compared to few children in Grades 6-7, Table 8.4. This is an indication that the 
barrier to independent trips is primarily found among the younger school children.  

Table 8.4 Trip frequencies to school across categories of trip company in Grades 0-5 and 
6-7. 

Child category Trips made alone Trips made with 
other child

Trips made with 
adult  

Total

Grades 0-5 
 

117
39 %

73
25 %

104 
35 % 

294
100 %

Grades 6-7 
 

91
73 %

24
20 %

8 
7 % 

123
100 %

 
The distribution of independent trips across travel mode, among children in 

Grades 0-5, Table 8.5, shows that trips made on foot were most likely to be 
independent of adult escort. Cycling trips were less likely to be independent, 
followed by trips on public transportation. As expected, car trips were reported as 
escorted trips.35 This result was also indicated when child age and other factors were 
controlled for (Model 2, Table 8.8).  

Table 8.5 Independent trips across travel mode. 

 
Foot

N=144
Bicycle
N=74

Public transportation
N=19

Car
N=51

Total trips 
N=293 

Independent trips  117 54 13 0 187 
Percent 81 % 73 % 68 % 0 %  
 

The neighborhood unit designs Ellagård and Åkerby had larger shares of 
independent trips to school compared to Ensta and Grindtorp, in a frequency 
distribution, Figure 8.4.  

                                              
 
 

35 Car trips were escort trips except in three responses. These responses could reflect 
situations where children were partly escorted by car, and partly walked independently. 
They were, however, considered faulty and were excluded from the analysis. 



 

 
 

117

 

Figure 8.4 Children’s company in trips to school, Grades 0-5, in each neighborhood. 
N=294.       

       
When individual and household factors, school choice outside adjacent 

neighborhoods, and season were controlled for, the modernist neighborhoods, 
compared to Ensta, associated positively with independent trips. Yet, only Ellagård 
was significantly different from Ensta (significantly positive, Model 1, Table 8.8). 
On the other hand, a comparison across neighborhoods of independent trips, 
Figure 8.4, and travel mode, Figure 8.3, shows that the three modernist 
neighborhoods, compared to the traditional Ensta, had larger shares of adult escort 
for trips that were not made by car. 

Quality elements yielded different associations to independent trips when travel 
mode was controlled for and when it was not. When individual and household 
factors, school choice outside the adjacent neighborhoods and season were 
included in the model, the trip environment allowing children to walk alone (Sig. 
0,002, Ex(B) 3.077), and neighborliness (Sig. 0.063 Exp(B) 1.810) associated 
significantly and positively with independent trips. The table is not shown. Results 
show that the probability of independent trips was three times higher when the trip 
environment was satisfactory. The probability of independent trips was nearly twice 
as high when neighborliness was satisfactory.  

When travel mode was controlled for, nearness to school and nearness to transit 
systems associated negatively with independent trips. Neighborliness associated 
positively with independent trips. The trip environment allowing children to walk 
alone was not significant when modal choice was controlled for (Model 2, Table 
8.8).  
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The non-significant result for the trip environment could be interpreted as that 
considerations of the trip environment are made in relation to considerations of 
travel mode. This discussion is continued in Chapter 9.  

When nearness to school or nearness to transit was fully satisfactory, the 
likelihood that the child would have adult escort was seven times higher (column 
Exp(B)). This result was unexpected. However, by applying travel behavior theory 
to the parent escort trip to school, this result can be interpreted so that nearness to 
school or transit is a factor influencing parent travel costs to escort the child. Thus, 
these results indicate that when nearness to school or transit decreases, parents tend 
to let children travel independently.  

Neighborliness associated positively with independent trips (significant, Model 2, 
Table 8.8.) Children, whose parents were satisfied with neighborliness, were three 
times more likely to travel independently, column Exp(B). Bicycle-friendliness also 
associated positively with independent trips (significant, Model 2, Table 8.8) 
Children, whose parents were satisfied with bicycle-friendliness were twice as likely 
to travel independently.  

Among socioeconomic factors, child age (positive, highly significant, Model 1 
and 2), car access (positive, significant Model 2), elementary education (positive, 
significant, Model 2), and lower-medium household income (negative, significant, 
Model 2) associated with independent trips. This is indicating that children of older 
age, children of parents with a car, children of parents with elementary education, 
and children of households with higher income were more likely to travel 
independently when modal choice was controlled for. Among importance variables, 
importance of nearness to school (negative, significant, Model 2.) and importance 
of bicycle-friendliness (positive, significant, Model 2) associated with independent 
trips. This is indicating that parents who find nearness to school important tend to 
escort their child, and parents who find bicycle-friendliness important tend to let 
the child travel without adult escort. 

A complementary analysis (not displayed) also included a variable of the number 
of children in the household, to estimate its influence on independent trips. Results 
yielded a slightly positive but not significant coefficient for the number of children 
in the household.  

A summary of Models 1-336 yields results, which indicate path relations between 
neighborhoods, quality elements and children’s travel mode, and independent trips 
to school. (Further discussion of individual quality elements will follow in Chapter 
9.) The results indicate that quality elements in Ellagård in relation to the other 
neighborhoods contributed positively to independent trips through a large share of 
walking and cycling, which were an effect of nearness to school and a high quality 

                                              
 
 

36 Model 3 was not applied in Section 8.2. The neighborhood–quality element relations for 
neighborliness and bicycle-friendliness refer to Table 7.10, Model 3.3 (neighborliness) 
and Model 3.5 (bicycle-friendliness), which were conducted on all children. 
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trip environment. High quality levels of neighborliness and bicycle-friendliness 
further contributed to independent trips in this neighborhood. 

Indications are that quality elements in Ensta contributed negatively to indepen-
dent trips through a large share of car escorts and a low share of walking, which 
was an effect of the low quality of nearness to schools and the low quality trip 
environment. The deficiency in nearness to schools also contributed positively to 
the share of independent non-motorized trips (which could be explained by 
increased travel costs for parents). A relatively high level of neighborliness further 
contributed to the share of independent trips, while a low quality of bicycle-
friendliness in this neighborhood may have contributed to holding down levels of 
independent trips. 

Quality elements in Grindtorp contributed to a lower share of walking and 
cycling, compared to Ellagård and Åkerby, through a lower quality of nearness to 
school and the trip environment. Grindtorp contributed to a larger share of walking 
and cycling compared to Ensta, through the same quality elements. Despite a larger 
share of the sum of walking and cycling in Grindtorp, the share of independent 
trips was not significantly different from that in Ensta. Low levels of neighborliness 
and bicycle-friendliness are likely to have contributed to holding down the 
frequency of independent trips.  

In Åkerby, quality elements are likely to have contributed to a large share of 
independent trips, through large shares of walking, through nearness to school and 
a high quality trip environment. A high quality of bicycle-friendliness contributed to 
independent trips in this neighborhood, whereas a lower quality of neighborliness 
contributed to holding independent trips down.  

The significance of neighborliness can have two separate interpretations. This is 
discussed further in Chapter 9. 

Effects of Local Initiatives to Reduce Car Escorts to School 

Parents at the school of Ellagård took the initiative to make school trips safer for 
their children. This happened in the years between the pilot study and the survey. 
The problem was that many parents escorted their children by car, and thereby 
contributed to an unsafe walking and cycling environment around the school. The 
initiative was organized as a competition between children, and initially included an 
arrangement in which a fitness celebrity took part in children’s walking to school.  

One survey question asked parents whether local initiatives for children’s 
walking and cycling to school had affected their children’s travel mode for school 
trips. The answers are displayed for children in Grades 0-5, Figure 8.5. In Ellagård, 
40 % of the children had a parent who answered that initiatives to reduce car 
escorts had affected their children’s travel mode to school, partly or to a high 
degree. Among children in Ensta, this share was over 20 %, in Grindtorp some 10 
% and in Åkerby 15 %. Thus, local initiatives are likely to have contributed to the 
large share of school trips on foot and bicycle found in Ellagård, and most likely, to 
the travel mode among children in Ensta and other neighborhoods, who attend this 
school.  
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A reliability issue concerning the investigation of the effects of local initiatives 
was raised during telephone responses in Grindtorp and Åkerby. At least one 
respondent spontaneously associated this question to design features of the 
neighborhood. This interpretation was not expected. Other possible interpretations 
of local initiatives could include traffic safety measures that were taken in Ensta in 
the form of speed bumps and lowered speed limit in the years before the survey. 
Thus, answers may respond to different interpretations of the question. Yet, the 
relatively larger impact on behavior among children in Ellagård is a strong 
indication that local initiatives in Ellagård have had a significant and positive effect 
on children’s walking and cycling to school.  

The local initiatives to reduce car escorts are likely to have had an impact on the 
results, in favor of a larger share of independent trips, walking and cycling in 
Ellagård compared to other neighborhoods.  
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Figure 8.5 Parent responses to whether local initiatives to reduce car escorts have    
affected travel mode for trips to school. Percent among children Grades 0-5. N=294. 
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9. Does Neighborhood Quality Influence Child 
Activities and School Trips?   

This chapter includes a discussion of the results from the examination of the 
neighborhood impact on child activities and trips to school. See Chapters 7 and 8. 
It deals with the separate issues of neighborhood impact on activity choice, activity 
location, travel mode, and independent trips to school.  

9.1 Neighborhood Quality and Child Activities  

This section discusses the questions of whether neighborhood quality influences 
the frequency, type, and location of leisure activities among children. A specific 
issue concerns whether low neighborhood quality leads to compensation activity 
outside the neighborhood.  

Results verify a positive relation between neighborhood variation and leisure 
activity frequency, when influences from several other factors are controlled for, 
but only for the activity type ‘outdoor play’. There were differences between neigh-
borhoods in the frequency of organized activities, visits to friends, and family 
recreation, but these variations associated with child age, income and education 
level.  

The insignificant results concerning ‘organized leisure activity’, ‘visiting friends’ 
and ‘family recreation’ are insufficient to falsify relations to neighborhood quality. 
The results could be an effect of compound positive and negative influences from 
quality elements. Further analyses of the data could yield positive associations to 
quality elements.  

Results show that organized leisure activities most frequently took place outside 
the neighborhood in all neighborhoods, except in Grindtorp, where few 
observations make it difficult to draw conclusions, Table 7.11. This was specifically 
true for organized indoor activities. This result accords with findings by Johansson 
(2004), which shows that a significantly larger share of organized activities is located 
outside the home neighborhood.  

As organized activity is often located outside the home neighborhood the effects 
of variation in neighborhood design and quality will be difficult to capture. Some 
results, however, indicate that schools located in the neighborhood contribute to 
the frequency of organized indoor activities in the neighborhood. These results will 
be discussed in a subsequent section. Outdoor play and visits to friends most 
frequently took place within the neighborhood. Family recreation was distributed 
evenly within and outside neighborhoods.  
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Outdoor Play 

Outdoor play was the most frequent type of leisure activity. During the winter 
season, this figure could be lower. Outdoor play was most frequent among children 
in Grades 0-5, with one in three playing outdoors, besides any outdoor play at 
school and fritids. The low share of outdoor play in the older category, Grades 6-7, 
coincides with an increase in organized activity in this category.  

Results verify that neighborhood quality elements influence the frequency of 
outdoor play. Nearness to nature and a stimulating outdoor environment were 
positively associated to outdoor play. Freedom from crime and conflict was 
negatively associated to outdoor play.  

A straightforward interpretation of the significance of conflict/criminal behavior 
is that behavior, which is experienced as criminal or conflict among parents, 
stimulates children’s outdoor play. This relationship, however, does not build on 
the theoretical grounds included in this study. Individual social factors related to 
income and education level are unlikely to explain the result as their influences were 
controlled for. No neighborhood holds a high quality in respect to crime and 
conflict, but the quality in Åkerby is the lowest, in combination with a high 
frequency of outdoor play. The existence of conflict in Åkerby was also indicated 
by a parent who, during a telephone response to the questionnaire, spontaneously 
mentioned that there was conflict among children in this neighborhood. It seems 
likely that the result relate to these conflicts. There is no clear significance of this 
association, with regard to car use. Yet, if parents associate outdoor play with social 
conflict, they have an incentive to encourage children to participate in organized 
out-of-neighborhood activities.  

Proximity aspects are not necessarily characteristics of the internal neighborhood 
environment. They are often an effect of the location of the neighborhood. This is 
true for nearness to nature in the studied district. Compared to other 
neighborhoods, Grindtorp is located farther away from larger natural fields. Neither 
did the piece of preserved natural environment in the central part of this 
neighborhood satisfy the criteria ‘nearness to nature’ according to the responses. 
The quality of nearness to nature was significantly higher in all the other neighbor-
hoods. The traditional suburban Ensta with the highest quality in this respect is 
located adjacent to a natural environment area, in addition to some preserved 
natural environment within the neighborhood. Åkerby is located adjacent to the 
same natural resources, but a through road forms a barrier that may explain why the 
experienced nearness is lower relative to Ensta.  

The significance for nearness to nature accords with previous findings, which 
show that natural environments are popular places for children’s play, along with 
private yards, schoolyards, playgrounds, sports grounds, and sites along streets and 
other traffic routes (Kyttä 2003). Natural environment is popular, not only for the 
nature itself, but also because activity facilities like sports fields are located in 
natural environments (Björklid 2002b). Yet, not all natural environments are 
important to children. A study among 8-9 year old children in Finland and Belarus 
shows that a majority of the used environmental affordances (opportunities for 
activity) in the suburban environment was concentrated to the built environment, 
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to the private yard, to the school, to the daycare center, and to the playground of 
the park. There were few used affordances in the large green areas surrounding the 
suburb (Kyttä 2003, p. 119.).  

The significance of a stimulating outdoor child environment accords with 
previous findings on children’s physical activities, which suggest that environmental 
stimuli motivate children to move around and explore the environment (Kyttä 2003 
p. 92). The most stimulating environment was found in Ellagård, and the least 
stimulating was found in Grindtorp, when child age, importance of a stimulating 
environment and other factors were controlled for. 

Several other quality elements associated with the experience that the 
environment is stimulating, including nice and beautiful experiences, nearness to 
organized leisure activities, traffic safety, and freedom from traffic noise. This result 
was highly significant, except for freedom from traffic noise. Yet, these associations 
should be interpreted with caution, as they could be co-variations due to design 
principles, which combine stimulating and traffic safety elements. The association 
with traffic safety and freedom from traffic noise indicate that the judgment of the 
stimulating quality is based not only on the positive stimuli but also on the barriers 
to activity, including traffic risk and noise.  

The significant result for nearness to organized leisure activities indicates that 
sports fields or other outdoor opportunities for organized activities contribute to 
the stimulating quality. The quality of a nice/beautiful environment had the 
strongest association to a stimulating environment. This result supports previous 
research on the qualities of a stimulating environment (Kyttä 2003). Yet, how 
esthetic qualities can affect activity choice seems to be little studied. The Täby 
results support an American study of neighborhood design influences on child 
physical activity, which shows that esthetic qualities, along with improved physical 
options and social environmental quality can increase activity (Handy et al 2008). 
The American results control for activity attitudes and neighborhood preferences.  

The design elements that associated with a stimulating outdoor environment 
were location of organized leisure activities (measured by nearness to activity), 
access to a larger public park, access to a private yard and design and maintenance 
of public and shared parks. These results accord with previous findings, which 
show that parks and playgrounds are important sites for children’s activity.  

The combination of nearness to leisure activities, private yards and public parks 
was typically found in Ellagård where the quality of a stimulating environment was 
higher compared to the other neighborhoods. Results suggest that Ellagård is the 
best contributor to outdoor play frequency through the internal environment. Ensta 
and Åkerby, with lower levels of a stimulating environment, as well as lower quality 
levels of access to parks and private yards, are better contributors to outdoor play 
frequency by their location closer to nature. Yet, the strongest influence on the high 
frequency of outdoor play in Åkerby, relative to other neighborhoods, seems to be 
mechanisms related to conflict behavior. Grindtorp contributed to the lowest 
frequency of outdoor play among these neighborhoods through the low quality of a 
stimulating environment, low quality access to parks and yards and a location 
farther from a natural environment. 
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The results verify that neighborhood quality contributes to the explanation of 
neighborhood variation in outdoor play frequency. Nearness to nature, a 
stimulating outdoor environment and social conflict increased outdoor play 
frequency, when the effects of income, education, importance of quality, child age 
and gender were controlled for.  

A stimulating environment associated with several other quality and design 
elements, including a positive association with a nice/beautiful environment, a 
negative association with traffic risks and traffic noise, and positive associations 
with location of organized leisure activities, private yards and public parks, and the 
design and maintenance of parks and shared yards.  

Efforts to stimulate the frequency of outdoor play have a clear relevance to objectives of 
increasing children’s outdoor activities and their independent discovery of their living environment. If 
opportunities to play in the vicinity are denied, there are possible effects also in relation to objectives 
to reduce car escorts for leisure activities in more distant locations. This issue is discussed below.  

Activity Location and Compensation Effects 

This section deals with the question of whether neighborhood quality affects the 
location of activities and if, consequently, lower neighborhood quality leads to 
compensation effects of activities occurring outside the neighborhood. In these 
estimates, all types of leisure activity were included.  

The results verify that high quality elements increase activities within the 
neighborhood, and that lower quality elements decrease the frequency of activities. 
Moreover, a low quality environment increases the frequency of activities outside 
the neighborhood. These positive and negative quality impacts constitute a 
compound effect on behavior, which at an aggregate level may not be revealed as 
significant variations between neighborhoods. Thus, the insignificant difference 
between neighborhoods in activity frequency within the neighborhood, when 
several other factors were controlled for, indicates a summary effect of neighbor-
hood quality elements. Neighborhoods differed significantly in activities located 
outside the neighborhood. The neighborhood unit designs in Ellagård and Åkerby 
contributed to fewer child leisure activities outside the neighborhood and thus a 
larger share of leisure activities within the neighborhood, compared to the 
traditional villa neighborhood Ensta and the large scale modernist neighborhood 
Grindtorp, when socioeconomic variables were controlled for. 

Quality elements with a positive association to activities within the neighbor-
hood included a stimulating outdoor environment and access to many families with 
children. A low quality of car-friendliness also contributed to leisure activities in the 
neighborhood. Nearness to school and nearness to daycare centers positively 
associated with activities in the neighborhood, but were only nearly significant at 
the 0.1 level, and therefore excluded from the model at a late stage of the estimates. 
This result, however, is supported by a study of children’s physical activity in a 
Finnish suburb (Kyttä 2003), in which children point out school and daycare center 
yards among the most attractive spots for activity. It is also likely that 
neighborhood schools supply opportunities for organized indoor activities, which 
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could contribute to the activities in the neighborhood. The indicated significance of 
nearness to school is supported by the result that Ellagård and Åkerby, both with 
neighborhood schools, compared to the other neighborhoods have larger shares of 
outdoor play and organized indoor activity within the home neighborhood.  

A high frequency of activity outside the neighborhood, as in Grindtorp and 
Ensta, is not necessarily an effect of compensation activity. There may be other 
reasons to have activities elsewhere. The estimates controlled for several interfering 
factors, including importance of quality, education and income, which represent 
other driving forces behind activity behavior. A compensation effect is here 
believed to occur when there is dissatisfaction with the quality of the environment, 
and when as an effect, activities are not located in the neighborhood, but elsewhere. 
A low quality of a stimulating environment associated with low frequency of 
activity within the neighborhood as well as a higher frequency of activity outside 
the neighborhood. This indicates that a low quality of a stimulating environment 
leads to compensation activity elsewhere.  

An indication of compensation effect was typically found in Grindtorp, with a 
lower quality of a stimulating environment in combination with a higher frequency 
of activity outside the neighborhood. Ellagård had the highest total quality of this 
element, in combination with a lower frequency of activity outside the neighbor-
hood, suggesting that this neighborhood was the least contributor to compensation 
activity. Yet, results suggest that also in Ellagård, with the highest relative quality of 
a stimulating child outdoor environment, more than 50 % of parents were not 
satisfied with this quality, indicating that incentives for compensation activity also 
existed in Ellagård.  

The alternative to having compensation activity outside the neighborhood is for 
children to stay at home or spend more time at fritids or in daycare. Results can 
indicate that low quality elements, which seem to reduce activities in the neighbor-
hood, contribute to more time spent at home or in facilities caring for children.  

Low qualities of traffic safety, neighborliness and pedestrian-friendliness 
associated with a higher frequency of activity outside the neighborhood. These 
elements did not, however, associate significantly with the frequency of activity in 
the home neighborhood, which is why this result is not interpreted as a 
compensation mechanism. It is unclear how these results should be interpreted. 
The results could indicate that households, in which children have many activities 
outside the neighborhood, gave little priority to these qualities in their residential 
choice.  

Transportation facilities were involved in two separate mechanisms in relation to 
activity. They represented facilities for transportation, including friendliness to 
driving a car, bicycling or walking, and they represented the environmental quality 
of the neighborhood. Car-friendliness decreased the likelihood of activities in the 
neighborhood, which can be interpreted as car-friendliness having a negative 
influence on the quality of the environment. Pedestrian-friendliness increased the 
likelihood of activities in the home neighborhood, which could indicate that 
pedestrian-friendliness facilitates children’s walking to friends and other activity in 
the neighborhood. Yet, it could also indicate an environmental quality that supports 
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children’s and their families’ decision to stay in the neighborhood. Bicycle-
friendliness, on the other hand, tended to increase activities outside the 
neighborhood. Bicycle-friendliness was also found to contribute to the experience 
that the environment allows children to travel alone. Moreover, it tended to 
increase independent trips to school, Model 2, Table 8.8. Thus, the predominant 
effect of bicycle-friendliness seems to be its transportation quality.  

The implied positive impact from bicycle-friendliness on activities outside the 
neighborhood means that bicycle-friendliness plays a role for children’s mobility 
and participation in activities. Bicycle-friendliness actually opens opportunities for 
children to compensate for a low quality neighborhood. However, the neigh-
borhoods with the highest level of bicycle-friendliness, Ellagård and Åkerby, were 
characterized by a low frequency of activity outside the neighborhood. This is likely 
to be an expression of the compound impact of positive and negative influences of 
quality elements and attitudes. 

The results show that there was a difference in the geographical distribution of 
leisure activity between neighborhoods (not tested for statistical significance). The 
neighborhood unit designs, compared to the other neighborhoods, had a larger 
share of outdoor play and indoor organized activities in the home neighborhood. 
This tendency to a more neighborhood-oriented everyday leisure activity pattern 
among children in Ellagård and Åkerby accords with the finding that a large share 
of children in these neighborhoods attends the neighborhood school, and walk or 
cycle to school. See Section 2.  

The neighborhood unit designs are likely to contribute to the larger share of the 
outdoor play and indoor organized activities in the home neighborhood through 
elements that were implied to affect this activity behavior, and which hold a higher 
quality compared to Ensta and Grindtorp. Åkerby is likely to contribute through 
nearness to school, through the internal car-free park area, which provides a low 
level of car-friendliness, and higher quality traffic safety and pedestrian-friendliness. 
Ellagård is likely to contribute through nearness to school and nearness to orga-
nized child activities, through a combination of private yards and parks, which 
contribute to a stimulating environment and pedestrian-friendliness. Ellagård, 
which apparently attracts many families with children, is also likely to contribute to 
neighborhood activity through access to many child families.  

Children in Ensta diverged from the characteristic activity pattern in this 
neighborhood with a larger share of the family recreation being located in the home 
neighborhood. This means that when children in Ensta are together with their 
family for recreational purposes, they are more likely than other children to stay in 
the home neighborhood. As Ensta is characterized by larger private yards and little 
park area, these results could indicate that private yards attract family recreation to 
the home neighborhood. This relation was not, however, tested.  

Influences of Other Factors  

Attitudes and resources contributed to the frequency and location of leisure 
activities. Outdoor play frequency seems to be influenced by several attitudes to the 
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environment with relevance to children’s opportunities to play outdoors, including 
importance of access to many families with children, opportunities for children to 
walk alone, and pedestrian-friendliness. The attitude that a stimulating outdoor 
neighborhood environment is highly important was significantly related to the 
frequency of activities in the neighborhood. In addition, this attitude associated 
negatively with the frequency of activities outside the neighborhood. Thus, there 
seem to be differences in attitudes to the importance of the neighborhood, which 
associate to a difference in activity pattern. Households, who find the child 
environment important, contribute to a more neighborhood oriented activity 
pattern. 

Children of parents with a maximum of elementary education tended to have 
more frequent activity in the neighborhood, which is probably related to the 
tendency for more outdoor play in this group. Few households belonged to this 
category, and despite its contribution to neighborhood activity, its impact on the 
total number of activities should be small. Children of parents with intermediate 
education tended to have more activities outside the neighborhood. Both of these 
categories had significantly more frequent leisure activity compared to children of 
parents with a university degree. A separate analysis indicated that the frequency of 
all leisure activity types, except for recreation with family members, was influenced 
by education level. 

Children of households with a higher income level had significantly more 
frequent outdoor play and leisure activity within and outside the neighborhood. A 
higher income level may be necessary to afford frequent organized activity, but 
monetary resources cannot explain the higher frequency of outdoor play among 
high-income households. Explanations of a lower frequency of activity among high 
education households and low-medium income households could be found in more 
time spent in fritids, daycare center or at home. Attendance at institutions and time 
spent at home could, in turn, be related to variations in parents’ working hours or 
in home based child-care. These relations were, however, not covered in the 
investigation. 

In lifestyle theory, education and income levels are seen as representations of 
inherited values and behavior (Bourdieu 1984, Miegel 1993). With this 
interpretation, the influences of education and income level on leisure activity 
behavior, not only represent influences from education or monetary resources, but 
also represent influences from values connected to these positional factors. Hence, 
besides the attitudes revealed by importance statements, education and income can 
be interpreted as proxy variables for value orientation and activity traditions.  

Conclusions for Child Leisure Activity 

The Täby results suggest that the suburban setting holds significant differences in 
activity patterns that are expressed at the neighborhood scale. These differences 
associated to a combination of variations in neighborhood quality, child age, values 
and resources, which were represented by variations in income, education, and the 
importance of quality.  
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Nearness to nature, a stimulating outdoor environment, and conflict behavior 
increased outdoor play frequency when the influences of income, education, 
importance of quality, child age and gender were controlled for.  

A stimulating outdoor environment and access to many families with children, 
and most likely nearness to school, increased activities in the neighborhood and 
contributed to a more neighborhood-oriented lifestyle among children. The results 
support a compensation mechanism, in which the low quality of a stimulating 
outdoor environment yields compensation activity outside the neighborhood.  

Transportation facilities were involved in two separate mechanisms in relation to 
activity. They represented facilities for transportation, and they represented 
environment quality. Car-friendliness seems to have had negative effects on leisure 
activity frequency through the environmental quality characteristics. Pedestrian-
friendliness can have had an influence through both mechanisms. Bicycle-
friendliness seems to have had effect through its transportation qualities, as it 
tended to increase leisure activities outside the neighborhood. Bicycle-friendliness 
also contributed to the experienced trip environment quality and children’s 
independent mobility, as will be discussed in Section 9.2. 

Results mean that a nice/beautiful environment and nearness to leisure activities 
contributed to the children’s environment being stimulating. Traffic risks and traffic 
noise were barriers to this experience. Among design elements, location of 
organized leisure activities, access to private yards and public parks, and design and 
maintenance of parks and shared yards associated with a stimulating environment.  

The neighborhood as a geographic unit is insufficient in providing children with 
all their activity opportunities. Access to natural environments and organized 
activities was an effect of the location of the neighborhood in relation to natural 
and urban settings, rather than an effect of neighborhood design.  

9.2 Neighborhood Quality and Travel Mode to 
School 

This section deals with the question whether variation in neighborhood quality 
impacts on children’s travel mode to school. Results verify the hypothesized links 
between neighborhood variation and travel mode, through nearness to school and 
quality of the trip environment. Results suggest that the neighborhood unit designs 
with an internal school (Ellagård and Åkerby), compared to the traditional 
suburban one-family house neighborhood (Ensta), contribute to a low share of car 
escorts.  

The difference in car escorts between the traditional suburban neighborhood  
(33 %) and the other neighborhoods (16 %, 12 %, 10 %) was statistically significant 
when the influence from socioeconomic factors and importance of quality were 
controlled for. A higher level of university education among parents in the 
traditional villa area did even contribute to lowering the share of car escorts in this 
neighborhood.  
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Grindtorp was expected to yield atypical results for a neighborhood with a 
neighborhood school, since the nearest schools are specialized and children have to 
travel longer distances to attend a regular school. As expected, the share of car 
escorts in Grindtorp was larger compared to Ellagård and Åkerby, and smaller 
compared to Ensta. This accord with the quality levels of nearness to school and 
the trip environment for children in Grindtorp.  

The share of public transportation was low in all neighborhoods, on average      
6 %. A significantly more frequent use of transit was, however, found in Åkerby 
and Grindtorp. As socioeconomic variables were controlled for, these results 
indicate that the location of these neighborhoods close to a transit node and the 
design of the trip environment may have positive influences on the use of transit. 
There were too few observations to test the significance of separate quality 
elements. 

 Another survey in Täby investigated children’s school trips in two schools in a 
district designed mainly in the traditional suburban style (Markör 2003). The survey 
by Markör shows that 35 % and 32 % respectively are escorted by car to school. 
Socioeconomic factors were not controlled for, the population was drawn from the 
school, not from the neighborhood (90 %, 96 % of children were from the school’s 
catchment area), and include children Grades 0-4. Thus the studies are not fully 
comparable. When considering these differences, one sees that the results for the 
Markör study support the results for the traditional suburban design in Ensta.  

How various designs influence travel mode seems also to be an effect of the 
season. The study by Markör (2003 p. 44) indicates that the share of car escorts 
increases to 41 %, and 40 % for the two schools during the winter season. Their 
results show that the additional car escorts come from the 15 % of children who 
use the bicycle during the summer season. No child was reported to ride a bicycle 
during winter. Children who walked seem to have continued walking during winter. 
A comparison of tables shows that cyclers are distributed between car escorts and 
walking, so that the school with more traffic around it has a larger share of car 
escorts.37 

The share of cycling was large in both Ensta and Ellagård. The most frequent 
use of bicycles was found in Ensta with more than 40 % being cyclers. If the 
cycling children in traditional suburban Ensta would be distributed between car 
escorts and walking, similarly to the distribution of children in the school with a 
safer traffic environment around the school in the Markör study, the share of car 
escorts in Ensta would increase to around 50 % in winter season. The cycling 

                                              
 
 

37 Children who cycle to school during the summer season are 15 %, or 30 of 201 children. 
In the winter season, cycling trips are distributed between walking and car escorts, so 
that 16 children walk and 14 are escorted by car. A comparison of tables indicates that, 
among children in the school with less through traffic around it, the additional children 
choosing walking versus car escort is 9/6, (60 %, 40 %), whereas, in the school with 
more through traffic around it, this relation is 7/8 (47 %, 53 %).  
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children in Ellagård are likely to walk more in the winter, compared to children in 
Ensta, due to the higher quality of the trip environment in this neighborhood.  

Hence, if the distribution of modes in winter is similar to the other traditional 
designs in Täby, the differences in car escorts, on a yearly basis, between the car 
oriented traditional suburban design and the neighborhood unit designs are larger 
than was indicated by this study.  

The differences found in car escorts between neighborhood unit designs and 
traditional suburban designs accords with differences found in another study on 
children of the same age category in Stockholm (Björklid 2002b). Yet, that study 
did not investigate the separate influences from design and socioeconomic 
variables. Frequency tables in the report show that the traditional suburban one-
family house neighborhood has a larger share of car escorts compared to the 
suburban neighborhood designs with traffic separation, and the car-free city 
neighborhood.  

Results from a study of neighborhoods in the medium-sized town Gävle, the 
village Ockelbo and rural Hillevi-Utvalnäs (Tillberg 2001 p.118), make possible a 
rough comparison with other regional settings. The study by Tillberg shows that   
15 % of the town children, 20 % of children in the village and 25 % of children in 
the rural district are escorted by car38. There are several differences in measures, 
which complicate a comparison with the Täby results39. When considering these 
differences, a comparison indicates that the traditional suburban design contributes 
to a larger share of car escorts compared to the village and rural settings, because 
many of the children in the village and rural settings go to school by bus.  

A comparison of the town setting and the Täby neighborhood unit design 
required information on the location of schools and the character of the trip 
environment. Schools were found on the Gävle municipality homepage 
(www.gavle.se).  The Internet map, (www.hitta.se), shows that the nearest school 
for children of the studied age group, ‘Solängsskolan’, is situated at some            
300 meters walking distance from the neighborhood Vallbacken in Gävle. It is, 
however, unclear how many of the children in the report attend the nearest school. 
Judging from the photograph and the description in Tillberg’s study, the Gävle 
neighborhood consists of two to three story tall wooden houses lining town streets 
with integrated traffic and sidewalks. The location of the Vallbacken neighborhood 
near a school probably contributes to a lower share of car escorts compared to 

                                              
 
 

38 The sum of bars per mode for each setting is not 100 %, thus this interpretation of the 
table may be incorrect. 

39 A child age of 7-17 years is likely to contribute to lower shares of car escorts in the 
Gävle study, whereas it is unclear how age affects figures for the village and rural 
settings due to uncertainties about locations of the schools. School trips included trips 
from school, which is likely to contribute to a lower share of car escorts. There may be 
variations in parents’ use of car for work trips, season and weather, which are likely to 
be in favor of a lower share of car escort in the Täby survey. There may also be 
differences in car access, education level, and attitudes that affect results. 
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many other locations in the town. The summary information on the Gävle study 
indicates that the neighborhood unit design probably contributes to a lower share 
of car escorts also compared to the town neighborhood.  

Thus, results suggest that the traditional suburban design contributes to a larger 
share of car escorts compared to a neighborhood unit design and probably also 
compared to other built environment settings. The neighborhood unit designs 
contribute to a low share of car escorts, probably also compared to other 
neighborhood designs.  

The next question was which quality elements were involved in the choice of 
travel mode for trips to school. The Täby results verify that variation in neigh-
borhood design influences travel mode through variations in nearness to school 
and quality of the trip environment. This is supported by the associations between 
quality elements and behavior, and by associations between neighborhoods and 
quality elements. The results indicate an increase in the probability of walking by 
seven times, when the parent was satisfied with nearness to school. Non-
satisfactory nearness to school increased the probability of car escorts seven times. 
Cycling, compared to car escorts, increased seven times when nearness was 
satisfactory. This analysis included a variable for the choice of school outside the 
adjacent neighborhoods, which means that the variation in nearness to the chosen 
school in these results was within a distance of around 2 km.  

The results indicate that a near enough distance to school for convenient 
walking, like in Åkerby, where the distance to the nearest school is <500 m, will not 
be used for cycling.  Ensta and Ellagård, with distances to the nearest school of up 
to 1 200 m, had important shares of cycling; indicating that cycling becomes a 
convenient choice at distances over 500 m.  

The positive association between nearness to school and modal choice accords 
with the effects of variation in school location in Gainesville, Florida (United States 
Environmental Protection Agency 2003). The survey shows that the centrally loca-
ted school yields 85 % car escorts, and the school in the periphery of the town 
yields 100 % car trips. The shares of walking and cycling together make up 8 % of 
the trips to school. According to the results, students with an estimated shorter 
distance to walk or ride to school are more likely to walk and ride respectively. A 
simulation reduction from 1.5 miles (2.4 km) to 1.1 miles (1.8 km) resulted in an 
increase for walking from 4.5 % to 5.5 %, which suggests there is an increase in 
walking when distances decrease. Yet, these distances seem to be too long to attract 
a larger group of pedestrians. The size of the schools and catchment areas of the 
American schools studied are larger compared to Swedish standards, and, in 
combination with the peripheral location of the schools, contribute to longer 
distances, which have a significant impact on modal choice.  

A study based on data from the San Fransisco Bay Area (Yarlagadda and 
Srinivasan 2008) supports that the distance to school strongly and negatively 
impacts the choice of walking. The impact on walking to school was found to be 
stronger than the impact on the trip from school. Several land-use and built 
environment measures were explored, but were not significantly related to 
behavior.  



 

 
 

132

In the Täby results, the trip environment quality was significantly and positively 
related to walking to school. The likelihood of walking doubled when the quality of 
the child trip environment was satisfactory. Cycling to school was not significantly 
related to the trip environment. These results accord with the Gainesville study, 
which measured trip environment by sidewalk coverage and bicycle lane coverage. 
It found that sidewalk coverage is significantly related to walking. In the modeling 
of these results, a reduction of sidewalk coverage by 25 % decreased the share of 
walking by 18 %. The coverage of bicycle lanes was not significantly related to 
cycling. 

Although the trip environment did not associate significantly with cycling 
frequency, the Täby results showed that bicycle-friendliness associated with the 
frequency of independent trips to school and with leisure activity frequency outside 
the neighborhood. This suggests that there are relations between the trip environ-
ment and bicycle frequency to school, which were not captured by the measures 
used.  

The results indicate that variations in nearness to school have a larger impact on 
travel mode than variations in the trip environment. It should be noted that this 
result reflects the existing variations within the studied district, in which measures 
have been taken to improve traffic safety. These measures included speed regu-
lations and speed restricting flowerboxes in the street in Ensta, and they included a 
campaign against car escorts in Ellagård. According to parents’ statements measures 
to reduce car escorts to school had great effect on children’s behavior. Hence, the 
design by itself yields larger differences in behavior than was captured by the 
investigation. 

The results of the study in Täby indicate that the principles of the neighborhood 
unit design including an internal location of the school and a safe trip environment 
can have synergetic effects. When the trip environment is of good quality, the 
distance can probably be greater than otherwise without it leading to escorts by car. 
At the same time, proximity was indicated to affect the experience of the trip 
environment. A synergetic effect have, however, not been statistically verified.  

The comparison of children’s trips to school in the USA and Sweden indicates 
that variations in the distance to school and the trip environment have significance 
for travel mode choice for trips to school in both of these cultures. However, the 
proportion of pedestrians and bicyclists is considerably smaller in American society. 
The explanation is probably a combination of a generally greater catchment 
area/larger schools in the USA, in the location of schools and in variations in the 
trip environment. Yet, the high proportion of car escorts makes it likely that 
differences in behavior compared to Sweden also depend on cultural variations at a 
macro-level. 

Influences from Other Factors 

Several socioeconomic factors were significantly associated to travel mode choice 
for trips to school. Younger children were more likely than older ones to go by car, 
whereas older children were more likely than younger ones to use the bicycle. This 
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tendency supports previous findings that differences in child age influence modal 
choice (Björklid 2002b, Kyttä 2003, Markör 2003).  

Car access associated strongly with car escorts. Yet, this relationship was not 
significant, probably because of the few car-free households in this population. The 
association with car access does, however, accord with the Gainesville study 
(United States Environment Protection Agency 2003), which implies a strong and 
significant effect from car access on car escorts to school.  

Parents who drive a car to work were more likely than other parents to escort 
the child by car. This result accords with previous studies conducted on children’s 
school trips (Björklid 2002b, Markör 2003). Furthermore, parents who drive a car 
to work associated negatively with children’s use of public transportation.  

University education among parents was positively associated with children 
cycling and using transit to school. (The association to cycling was significant when 
compared to car escorts, but not when compared to walking.) As car use for work 
trips was controlled for, this result cannot be explained by the fact that highly 
educated people tend to work in central locations, well supplied with transit. Thus, 
this result indicates that educational level is a proxy for attitudes towards using 
these modes for trips to school. 

The only socioeconomic variable that associated significantly with walking was 
household income. Results show that children from higher income households 
were more likely to walk to school. This result was not significant when nearness to 
school and trip environment quality were controlled for, which could indicate that 
household income affects modal choice through a location within the neigh-
borhood that is more supportive of walking, not because the income itself affects 
modal choice.  

Conclusions for Travel Mode Choice 

The results verify the hypothesized links between neighborhood design and 
children’s travel mode, through nearness to school and quality of the trip 
environment. The results suggest that the neighborhood unit designs with an 
internal school in combination with car-free zones or traffic separation, compared 
to the traditional suburban design with the peripheral location of schools and mixed 
traffic, contribute to a low share of car escorts and a large share of walking or 
cycling to school. This result was true also when individual and household factors 
were controlled for. The results suggest that nearness to school influences the 
choice of all modes. The quality of the trip environment was significantly related 
only to walking.  

The neighborhood unit design also seems to contribute to a lower share of car 
escorts compared to a traditional town design with mixed traffic, whereas the 
traditional suburban design seems also to contribute to larger shares of car escorts 
compared to the rural and village setting, due to larger shares of bus use in those 
settings. 

Besides the effects of quality elements, the results suggest that parents’ car access 
and car use for work trips contributed to a larger share of car escorts, whereas an 
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older age of children contributed to a lower share of car escorts. University 
education contributed to a larger share of public transportation and cycling to 
school, which indicates that this variable is a proxy for attitudes towards modal 
choice. Furthermore, the results could indicate that higher income households tend 
to have children who walk to school due to a more favorable location within the 
neighborhood. 

9.3 Neighborhood Quality and Independent Trips 

This section deals with the question whether variations in neighborhood quality 
affect children’s independence in their trips to school. The theoretical framework 
stipulates that modal choice and decisions of whether the child should travel with 
an escort are separate but interrelated decisions, influenced by neighborhood 
quality.  

The results verify that a high quality of the trip environment positively influences 
children’s independence in trips to school.40 The trip environment was not, 
however, significantly related to independent trips when modal choice was 
controlled for, which indicates that considerations of the trip environment and 
children’s ability to travel without an escort are made in relation to the choice of 
travel mode. This result accords with the positive association between ‘environment 
allows children to walk alone’ and the frequency of children walking.  

Modal choice was a strong determinant for independent trips. Besides the 
influence from travel mode, quality elements associated significantly with 
independent trips, which means that among children who walk, cycle or choose 
public transportation for trips to school, neighborhood quality can influence 
whether these trips are made with an escort or not. Nearness to school and 
nearness to transit contributed to a larger share of adult escorts when modal choice 
was controlled for. This result was unexpected. To explain it, it is necessary to apply 
travel behavior theory to the parent escort trip. This theory postulates that the 
individual, in her decisions to travel, balances the cost of travel to the good of 
making the trip. It means that nearness to school and transit systems increases 
parents’ escort of children because it reduces their travel costs. This result may be 
interpreted so that parents balance the good of escorting the child to their own 
travel cost. If it is assumed that the benefits of escorts include risk-reduction, this 
result suggests that parents sometimes accept increased risks for their children 
when the distance to school increases. Parents could find other benefits from 
escorting the child, such as the joy of spending time together, which would then 
also be affected by variations in nearness to school and transit.  

This result means that nearness to school can have a positive impact on 
independent trips through a lower share of car escorts, and a negative impact, 
through a shorter distance for the escorting parent. These opposing effects from 

                                              
 
 

40 This result is not displayed in a table. 
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nearness to school may explain why this element was not significantly related to 
independent trips when modal choice was not included in the model. 

Whereas neighborhoods differed strongly in the choice of travel mode, they 
differed less strongly in the share of children who traveled independently. 
Differences in distances to school can contribute to that children in the traditional 
villa neighborhood, Ensta, has a low share of adult escorts on those trips that are 
not made by car, and that Åkerby has a similar share of escorts despite a much 
lower share of car escorts. Child age and other factors are also likely to contribute 
to these differences. See section on other factors. 

Bicycle-friendliness associated significantly with independent trips, but only 
when modal choice was controlled for. Altogether, there is no support for an 
influence from the trip environment on the frequency of cycling to school, but the 
results indicate that there can be an influence on independent cycling. 

The association between neighborliness and independent trips (also when modal 
choice was not included in the model) could be interpreted as a positive influence 
from a socially supportive trip environment. However, the fact that the parents at 
the school in Ellagård have actively worked to reduce car escorts through a 
campaign, in combination with a high level of neighborliness in this neighborhood, 
brings the theory of collective action to the fore. Robert Putnam (1993, p.167) 
argues that features of social organization, such as trust, norms, and networks, 
referred to as ‘social capital’, can improve the efficiency of society by facilitating 
coordinated actions. Neighborliness is a form of social capital, which may have 
contributed to parents’ coordinated action. The positive association between 
neighborliness and independent trips can thus be an effect of the coordinated 
action to reduce car escorts and improve traffic safety around the school. This 
raises a new question on the influence of design on children’s behavior through 
neighborliness.  

The results indicate that 18 % of children in Ellagård were affected to a high 
degree by the campaign, indicating that they have changed travel behavior for trips 
to school, while another 23 % were partly affected. In Ensta, Grindtorp, and 
Åkerby, fewer children had been affected. If all the children who were affected to a 
high degree have changed their travel mode to school due to the local campaign, 
this means that walking or cycling would now make up 59 % of the former car 
escorts to school among children living in Ellagård. According to these results, the 
share of car escorts in Ellagård, before the campaign, should have been at least     
30 %, which is close to the share of car escorts in Ensta at the time of investigation. 
If any of the children who were partly affected by local initiatives have changed 
their travel mode for trips to school, the effect would be larger.  

This result is reasonable compared to the effects of a campaign run through the 
collaboration of municipalities and other organizations in the Stockholm region. 
The campaign asked parents and teachers to encourage children to walk or cycle in 
groups to and from school, and entailed that parents take turns in accompanying 
children. It resulted in up to 60 % reduction in car runs to school, based on school 
child population (Huddinge Municipality 2007). An important difference affecting 
the outcome is that in Ellagård the reduction of car escorts implied an increase in 
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independent trips. In the ‘Safe and enjoyable routes’ program, children are still 
dependent on adult escorts.  

The enabling design features of Ellagård, with an internal school and pedestrian 
and bicycle paths crossing the neighborhood, are likely to have contributed to the 
efficiency of the parents’ campaign. By itself, however, the design in Ellagård, 
compared to Åkerby, was insufficient in allowing children to walk and cycle 
independently. The major obstacle to independent trips to school in Ellagård seems 
to have been a design, which allows motorized traffic around the school. In Åkerby, 
on the other hand, there is a car-free zone between residences and the school, while 
cars are allowed access from the outer side of the school.  

In conclusion, these results suggest that neighborhood design can be efficient in 
offering children opportunities to walk or cycle independently to school. Travel 
mode was a strong determinant for independent trips. The quality of the trip 
environment seems to have an influence in relation to travel mode choice. 
Independent trips seem also to be an effect of the parents’ travel distance to school 
and transit. Bicycle-friendliness contributed to the frequency of independent trips. 
Furthermore, the results indicate that neighborliness was involved in the 
explanation of independent trips, possibly through parents’ collective action to 
reduce car escorts.  

Trip Environment Quality 

Traffic safety associated significantly with the experience that the environment 
allows children to walk alone. This result accords with previous research showing 
that estimates of traffic risks play an important role in parents’ restrictions on 
children’s independent mobility (Björklid 2002a, 2002b, Kyttä 2003). Traffic safety 
associated to the quality of the trip environment. Yet, traffic safety was not 
significantly associated to modal choice or independent trips. This was true also 
when the trip environment allowing for independent trips was excluded from the 
analysis. This result was not expected.  

A likely explanation is that the question of traffic safety has been posed in a way 
that reflects its importance both for the children’s trip environment and for their 
independent play and explorations of the area. This is supported by the results of 
the estimates of quality, Chapter 6, showing that the quality of traffic safety is 
generally estimated as being lower than the quality of the children’s trip 
environment. It is reasonable to assume that the higher degree of satisfaction with 
the trip environment reflects the greater control parents may experience in 
connection with children’s route to school or other activities that have a particular 
origin and destination, compared to children’s free play. However, this result can 
also be a consequence of traffic safety being considered in the design and that 
traffic regulation in the district in later years has mainly been directed towards 
improving the environment for predictable travel e.g. to school, and not for the 
function of the district as an environment for spontaneous activities and 
exploration.  
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The differences in traffic safety may also be too small to have a significant effect 
on behavior. Certainly there were significant differences between the traditional 
suburb of Ensta, which had the lowest quality in regard to traffic safety, and the 
three modernist neighborhoods. Yet, to some extent, cars occur in all the 
neighborhoods, even if only for loading and unloading. However, it is reasonable to 
assume that surrounding through routes and an extensive use of land for streets 
and car parks in central sections of Täby contribute to the experience of a lower 
level of traffic safety in the neighborhood environment. In this respect, the 
traditional neighborhood, Ensta, is better located in direct contact with a natural 
environment, compared to the other neighborhoods, which are surrounded by 
roads carrying heavy traffic. The surrounding environment may thus contribute to a 
less negative experience of traffic safety in Ensta compared to the other 
neighborhoods. 

In addition to traffic safety, several other quality and design elements associated 
with the trip environment. The association with proximity to school and leisure 
activities means that an increased distance leads to a lower quality in the trip 
environment. The results, however, do not permit conclusions about whether a 
general association exists between proximity and the quality of the trip environ-
ment.  

The association between design and maintenance of yards and parks and the trip 
environment quality reflect the design in the modernist parts of the district, which 
integrate the children’s trip environment with the neighborhood’s park environ-
ments. In Ellagård, Grindtorp and Åkerby children can move through the parks 
and shared yards on their way to school.  

Streets and street network associated significantly with the trip environment 
quality. Often a network of irregular cul-de-sacs is associated with dependence on 
cars and difficult conditions for pedestrians. In Ellagård, however, the street net-
work is combined with a separate system of pedestrian and bicycle lanes through a 
park environment. This system of streets and lanes combines, according to the 
parents, car-friendliness with a relatively supportive trip environment for children, 
as well as pedestrian and bicycle-friendliness. The discussion of the street network 
and traffic continues in Chapter 12. 

Influences of Other Factors 

Similar to the influence on modal choice, child age was highly significantly related 
to independent trips when modal choice was controlled for.  

Children with parents who find bicycle-friendliness important tend to travel 
independently. Children with parents who find nearness to school important tend 
to have escorts to school. As child age, among other factors, was controlled for, 
this means that parents’ attitudes can influence independence in children’s trips to 
school. A higher income level and elementary education associated significantly and 
strongly with independent trips to school. It is unclear how these factors relate to 
behavior. It seems likely that they are proxies for differences in attitudes to inde-
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pendent travel or to working hours or other life-style variations related to income 
and education. 

Car access significantly and positively associated with independent school trips 
when modal choice was controlled for. This accord with the result that car access 
influences car use for trips to school, and indicates that a decision to use the car for 
the school trip tends to include the decision that the child is not to be escorted.  

Conclusions for Independent Trips 

Modal choice and children’s independence on trips to school are closely related. 
These results suggest that decisions on children’s independence and the travel 
mode for trips to school involve considerations of neighborhood quality in a 
complex way, including how nearness to school and the trip environment affect 
decisions on both travel mode and escort and both the child’s school trip and the 
parent’s escort trip.  

The results suggest that a combination of a high quality trip environment and a 
location of the school near residents contribute to a low share of escorts, mainly 
because this combination reduces the share of car trips to school. Nearness to 
school also contributed to more frequent escorts of children who don’t travel by 
car, which suggests that longer distances can increase parents’ risk-taking 
concerning their children’s trips. Neighborliness could have had a positive impact 
on the frequency of independent trips to school, through collective action to reduce 
car escorts to school. 

The results suggest that if the objective is to reduce car escorts to school, the 
most efficient environmental measure is to increase nearness (reduce distance). If, 
on the other hand, the objective is to increase the share of independent trips to 
school, a more efficient measure would be to improve the quality of the trip 
environment. However, nearness seems to provide an additional quality in making 
it easier for parents to join children on their trips to school. Moreover, these 
elements work very well together. Results indicate (not statistically verified) that a 
safe trip environment can influence the distance that children are allowed to walk 
and cycle, and that nearness contributes positively to the experience of the trip 
environment.  
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10. Design—Behavior Relations: The Priority 
of Quality  

This chapter sets the relations between the neighborhood and child behavior in the 
context of parents’ importance statements and their priorities revealed by 
neighborhood choice. It asks whether quality change will lead to behavior change. 
Other questions raised are whether households will accept changes in quality 
elements, and whether these changes would be prioritized by households in their 
residential choice. The last section illuminates some aspects of neighborhood 
impact from a lifestyle perspective. 

10.1 Will Quality Change Lead to Behavior Change? 

Can the associations observed between the environment and behavior be expected 
if there are changes in the quality elements of the neighborhood? Can a more 
stimulating outdoor environment lead to children playing outdoors to a greater 
extent, and can closer locations lead to fewer trips to school by car?  

In Chapter 3, it was noted that a statistical association exists between variations 
in the type of neighborhood and the travel behavior of adults. A problem observed 
in the interpretation of these results is that the associations can be explained by the 
residents having chosen their residences in relation to a preferred behavior, so-
called self-selection (Handy 1996, Boarnet and Crane 2001). An American study of 
neighborhood found evidence for a considerable share of self-selection in the 
results of walking behavior to the stores (Handy and Clifton 2001). A Norwegian 
study supports the existence of self-selection with the result that the residential 
choice among people who move to the centers in three large Norwegian towns do 
this to improve their possibilities of organizing their daily lives, of walking and 
bicycling to their daily activities (Hjorthol 2003). A study by Krizek (2003) shows 
that residents change their behavior when they move to a new area.  

More recent work controls for the influence of attitudes to activity and 
preferences for the residential environment in investigating child physical activity 
(Handy et al 2008) and trip frequencies for nonwork travel (Cao et al 2009). Both 
studies show that the built environment has a separate influence on behavior when 
the measures of self-selection were controlled for.  

The Täby results support these findings. They verify the influence of importance 
of quality elements on behavior, including among other elements ‘environment 
allows children to walk alone’, ‘a stimulating outdoor environment’ ‘pedestrian-
friendliness’, and ‘nearness to school’. However, it is more important that the 
results verified influences from neighborhood quality elements on behavior, when 
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importance statements and socioeconomic factors were controlled for. This 
suggests that the verified relations between quality elements and behavior are likely 
to occur when there is a quality change.  

In turn, this means that increased nearness to the school in Ensta, where the 
distance is today experienced as less satisfactory than in the other neighborhoods, 
should lead to a significant group of children changing from car escorts to walking 
and biking. In combination with a trip environment that is better adapted to 
allowing children to walk alone, a further number of children would walk to school. 
According to the results, an increased proximity would also lead to some children 
who today walk and cycle alone or with a friend to be accompanied by a parent on 
the way to school. The results also suggest that a more stimulating outdoor 
environment, e.g. in Grindtorp, where this aspect has a particularly low value, 
would reduce the compensatory effect of activities outside the neighborhood and 
that an increased nearness to nature, together with a more stimulating outdoor 
environment, would increase the number of children who play outdoors.  

The size of the effects ought, however, to vary between different quality 
elements in different population groups and thus also in different neighborhoods. 
This is supported by the results indicating that parents’ educational level, income, 
and attitudes to the importance of environmental elements are associated with 
behavior. This means e.g. that even if all the households in Ensta would be closer 
to school, a somewhat larger proportion of children in Ensta, compared to children 
in Ellagård, would still be escorted by car to other schools, since a smaller 
proportion of parents in Ensta regard nearness to school as very important. 
Altogether, the results indicate that measures to improve quality in these respects 
would change behavior even when these quality elements are not expressed as 
highly important, at the same time as the effect would vary, depending on the 
composition of the population and variations in attitudes.  

In this context, one should also differentiate between the effects of quality on 
the choice of school or activity, and the effect that quality can have on travel mode. 
It is possible that an improved trip environment or increased proximity to the 
closest school in Ensta could entail that more parents choose this school rather 
than schools that lie further away. Parents may argue that, ‘If we must drive anyway 
because the children cannot walk on their own, we might as well drive another 
kilometer to be able to choose an even better school’. The environment quality 
influences on parents’ choice of school need more evidence to draw conclusions. 

The results give reason to draw some general conclusions on the associations. 
The results indicate that a single form or environmental element may activate more 
than one behavioral mechanism. Nearness to school may affect decisions about 
whether children on their way to school can walk alone or be escorted by car, 
nearness may affect their parents’ escort behavior, and the choice of locating leisure 
activities in the home neighborhood or elsewhere. At the same time, an activity, 
such as outdoor play, may be affected by several different attracting and repelling 
environmental elements. These relations are many to many, not one to one. Since 
several behavioral mechanisms may be activated, each ought to have a small 
explanatory value for behavior, and there may be several possible effects to take 
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into account when an element is used in making policy. The results also indicate 
that a synergetic effect may exist in the combination of proximity and a supportive 
trip environment. 

The results indicate that the most significant positive effect on behavior gene-
rally appears when people are completely satisfied with the level of quality in the 
neighborhood. It does not necessarily relate to all the quality elements and probably 
not to traffic safety. This means in general, however, that behavioral changes do not 
stand in proportion to alterations in quality. Instead, a threshold effect appears 
when parents are completely satisfied. This indicates that satisfaction with a quality 
element appears to arise in relation to the possibility of carrying out a preferred 
behavior. What level of quality will affect behavior can thus be assumed to vary 
with individual expectations. In general, this means that the increase of a less 
satisfactory quality may have a disproportionately small effect on behavior. 

It is likely that a neighborhood’s qualities are sometimes subordinated to the 
importance of behavior. The results indicate that variations in attitude to the 
environment can have as great significance as variations in the environment for 
frequency of outdoor play. Attitudes may also contribute to explaining why traffic 
safety did not have a significant association with behavior. This, in turn, can mean 
that the possibility or desire to refrain from a behavior can determine whether the 
environment is permitted to limit behavior. The expressed level of importance of 
traffic safety and a trip environment that enables children to travel on their own 
also means that the desire or possibility of children giving up independent trips is 
limited. Earlier studies show that parents permit children to move freely, although 
they are worried about traffic risks in the outdoor environment, at the same time as 
free movement has been severely reduced (Björklid 2002b).  

In conclusion, the results support that changes in quality can affect activities and 
travel behavior. At the same time, these results indicate that the effect of changes in 
quality vary with attitudes and other characteristics of the residents.  

A change in quality can activate several behavioral mechanisms, while a behavior 
can be affected by several qualities. This gives several possible associations to take 
into account when an element is used in making policies. In general, behavioral 
changes do not stand in a proportional relationship to changes in quality. Instead, it 
appears that a threshold effect arises when parents are completely satisfied, which 
suggests that a dissatisfying increase in quality can be inefficient. A neighborhood’s 
qualities are probably sometimes also subordinated to the importance of behavior. 
The results indicate that parents place such great importance on children’s 
independent mobility, that they do not always allow deficiencies in the quality of the 
environment to restrict behavior.  

10.2 Preferences for Child Environmental Quality 

The results of the study indicate that among child families there is no contradiction 
between, on the one hand, quality elements that facilitate less use of cars and 
independent mobility among children, and, on the other, parents’ preferences 
regarding the residential environment.  
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The results suggest, not unexpectedly, that as children grow older the 
importance of the internal quality of a stimulating child environment, nearness to 
daycare center, nearness to school, nearness to many families with children and 
liveliness in the neighborhood decreases. On the other hand, proximity to parents’ 
leisure activities and to children’s leisure activities (not significant) becomes more 
important to households. The best location of child leisure activity is near the 
home, according to responses. A third of the parents find a location close to school 
to be very important. Nevertheless, most of the organized leisure activity was taking 
place outside the home neighborhood. Although access to a neighborhood school 
seems to increase the activity taking place in the neighborhood, the neighborhood 
may not be able to satisfy all of children’s preferences for activity. The association 
between a bicycle-friendly environment and the frequency of activity outside the 
neighborhood, in combination with associations between bicycle-friendliness and 
the quality of children’s trip environment, indicate a wish for bicycle-friendliness at 
a larger scale. These results suggest that whereas younger child households may find 
a disconnected neighborhood attractive, the location of the neighborhood in 
proximity to other neighborhoods and districts becomes more important as 
children grow older.  

Despite variations due to child age, quality elements related to children were the 
most important to parents. They were important also compared to nearness to 
parking and car-friendliness, elements that may conflict with traffic safety and child-
friendliness. It was expected that the child environment would be highly important. 
The low importance of car-friendliness was less expected, considering that the 
suburban area, despite access to commuter stations, is oriented towards car use, and 
most of the studied households had access to at least one car. The low importance 
of car-friendliness accords with the parents’ campaign in the school in Ellagård, 
which aimed at improving the trip environment by reducing car escorts to school, 
and it accords with parents’ preferences concerning neighborhood design for traffic 
and parking. 

Parents’ preferences for neighborhood traffic, Table 6.7, show that parents in all 
the neighborhoods are strongly in favor of separated lanes for cars, bicycles and 
pedestrians, particularly in Grindtorp and Åkerby. These results accord with 
previous evidence of a strong preference for traffic separation (Nielsen 1997). Yet, 
these results were unexpected, as they show that 83 % of parents in Ensta, the 
traditional neighborhood with mixed traffic, would prefer a traffic system that 
differs from their actual choice.  

Preferences for motorized traffic and parking opportunities varied more, Table 
6.6. Few respondents preferred the neighborhood to have through traffic. A large 
majority in one-family house neighborhoods and a smaller majority within the other 
two neighborhoods preferred local traffic and access to parking within the 
neighborhood. These preferences accord with the result that around 60 % of 
respondents in all neighborhoods found nearness to parking highly important. 
Thus, although parents generally support a low priority of car-friendliness, many of 
them are not willing to give up proximity to the car. A significant share of 
households, however, does prefer a car-free neighborhood, in which parking is 
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located outside the neighborhood. The largest share of parents with a preference 
for a car-free neighborhood was found in Åkerby, and matches the design of this 
neighborhood fairly well.  

Although parents’ preferences for design for traffic and parking vary greatly, the 
importance statements concerning traffic safety, child trip environment and 
nearness to parking vary little between the neighborhoods. These relations were not 
tested at an individual level, yet they indicate that respondents connect traffic safety 
and a high quality of the child’s trip environment with traffic separation. The 
distribution of preferences for the design for parking and motorized traffic in the 
neighborhood, however, does not apparently accord with the distribution of quality 
preferences. Further analyses are needed to clarify how various groups relate 
preferred design to preferred quality. 

The results indicate that a significant share of parents assume they will have high 
mobility to buy food and do service errands. This is supported by just over half of 
the parents regarding nearness to services and stores as very important. The expec-
tation of high mobility encompasses children’s trips to school after Grade 5 and 
leisure activities in all age categories. In combination with the relatively high level of 
satisfaction with nearness to services and stores, this can be interpreted as that 
further proximity to these activities is not a priority among child households, at 
least not if other important environmental qualities would be at risk.  

This interpretation is supported by the results of the pilot study, which indicate 
that many residents do not want a convenience store as close as 100 meters from 
their homes, even if several people also replied that they would use the shop. 
Another Swedish study draws the conclusion that the neighborhood is 
undersupplied with convenience stores (Svensson and Haraldsson 2002). That the 
demand for convenience stores is not met, however, does not say anything about 
how more convenience stores in the neighborhoods would be accepted by the 
majority of residents. As noted by Rowley (1998), experiences of stores and other 
activities depend on the activities around them and the disturbance entailed. 
Attitudes to convenience stores and services in the Täby study could be associated 
to assumptions of disturbance by deliveries and visitors to the stores and services.  

These results suggest that, in their statements, parents balance the individual 
utility of car- friendliness, nearness to parking, services and grocery stores to the 
negative effects of these activities. It suggests that there is strong support to 
develop a high quality of elements related to children and their activities, even if 
this presupposes a lower quality of car-friendliness.  

10.3 Private versus Public Quality 

Despite the high degree of importance that parents ascribe to child-related 
elements, the quality experienced is generally low, particularly in relation to its 
importance. There may be several reasons for this. Limitations in the resources of 
households with children may force them to compromise on the quality of the child 
environment to get access to other qualities. There may be a shortage in the supply 
of residential environment with a high environmental quality for children. Prefe-
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rences for residential environments may have changed since the residential choice 
was made. Yet, households may also have made priorities in their residential choice 
that do not agree perfectly with the expressed importance of certain neighborhood 
elements.  

A change of residence often occurs when people enter new phases in their lives, 
e.g. when starting a family. The elements that are the most important at the time 
can acquire a greater significance in their residential choice than they would have if 
the household took cognizance of its wishes and needs when the children are older. 
The results indicate that it may concern nearness to children’s leisure activities and 
nearness to parents’ own leisure activities. Other reasons for lower expectations on 
nearness to organized activities may include an uncertainty about which types of 
activity children would like to participate in while they are growing up. Thus, there 
are reasons for the importance of nearness to leisure activities not being fully 
expressed in the residential choice. This is also supported by a relatively low level of 
quality with respect to nearness to leisure activities.  

Limited resources could mean that households are denied access to high quality 
environments. It is commonly acknowledged that neighborhoods with a good 
physical environment will tend to be inhabited by high-income households (Evans 
1995 p. 31). As expected, there is an agglomeration of households with high-
income and high education in the two one-family house neighborhoods. Lower 
income households tend to be located in the two multifamily house neighborhoods. 
This was also supported by the indication that high-income households were 
significantly more satisfied with several physical and environment elements. High-
income households were not, however, significantly more satisfied with the 
elements related to outdoor child environment, nearness to school or child leisure 
activity. Thus, the variation in income does not explain the variation in the quality 
of the child environment. 

Other than agglomeration based on income and education, the analysis suggests 
that there is a certain matching between what residents find important and the 
experienced quality of the neighborhood. In general, the higher the importance of 
an element, the greater is the satisfaction, as discussed in Chapter 6. However, the 
positive relationship between importance and satisfaction statements seems to be, 
at least partly, an effect of successful residential choices. Results suggest that to 
some extent parents have been able to make priorities that match their stated 
importance of neighborhood quality. Such variations between neighborhoods in 
attitudes and priorities were found to be related to a distinction between private and 
public elements. Elements of a private character, here including access to a private 
yard, the design and size of the residence and nearness to parking were, relative to 
how public elements were ranked, more important to parents in Ensta compared to 
those in Ellagård, and more important in Grindtorp compared to Åkerby. Parents 
in Ellagård and Åkerby, on the other hand, ranked public elements higher. An 
orientation towards private and public elements was also found in the different 
satisfaction levels between neighborhoods. In their residential choice, parents in 
Ellagård and Åkerby gave priority to elements like proximity to school and daycare 
center, and an environment that allows children to walk alone. Thus, in addition to 
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the agglomeration based on income and education levels that was found between 
the multifamily house neighborhoods and the one-family house neighborhoods, 
there seems to be an agglomeration based on importance and the priority of private 
versus public quality. The priority of public quality was made possible by the 
neighborhood unit designs.  

A significant group of parents in Grindtorp (28 %) state that access to a private 
yard is very important, although this neighborhood does not supply private yards. 
Results indicate that an important group of households aspires to a residence in a 
traditional suburban one-family house neighborhood. Lower average parent ages in 
Grindtorp and Åkerby, Table 5.5, and a lower average child age in Grindtorp, Table 
5.3, support the observation that to a significant group of households in Grindtorp 
their present residence is an early step in their residential career.  

The public qualities of a child-friendly trip environment and traffic safety had the 
lowest quality in Ensta. It is unclear why the high-income households of Ensta, 
despite a high importance level, have not prioritized these qualities in their 
residential choice. One explanation could be that households in Ensta tend to have 
more children compared to other households. Residences in other neighborhoods 
may simply be considered too small. If so, the results would mean that there is a 
shortage in the supply of settings with a combination of larger residences, a child-
friendly trip environment, and nearness to schools and daycare centers.  

On the other hand, lifestyle theory explains consumption and behavioral 
patterns with symbolic causes. This was previously discussed in Chapter 3. In this 
view, private property and residential quality in addition to its material values has a 
value as symbols of a social position in society. This value can contribute to 
households’ residential choice. According to Mörck (1991), it is not primarily the 
qualities of large residences and private yards in themselves, but the symbol of 
family life that attracts households with children to individual housing. With this 
interpretation, households in Ensta should have given higher priority to symbolic 
values than was indicated by responses to the investigation of importance of 
quality.   

Lifestyle theory and the notion of symbolic values may also contribute to the 
explanation of variations in attitudes towards private and public elements, and the 
correspondence between these attitudes and behavior. Bourdieu (1984) notes that 
inherited symbolic and cultural dispositions, or class, form the individual positions, 
which make certain behavioral patterns probable. Behind residential choice and 
choice of activity lies an inherited ‘taste’, over which the individual has little control. 
If one applies this interpretation to the results, it means that the agglomeration of 
inhabitants according to income and education, and the matching of neighborhood 
to residents’ preferences regarding private and public elements, and to differences 
in child behavior, are effects of inherited symbolic and cultural dispositions.  

This study suggests that neighborhood quality can have attracting as well as 
repelling effects on child activity. Bourdieu’s lifestyle theory can be used to explain 
residential choice as a result of attracting and repelling symbolic and cultural values. 
Besides the attraction of large residences, private yards and parking space, 
households would, according to this interpretation of the theory, be repelled by 
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elements that symbolize the wrong class, culture, or lifestyle in their residential 
choice. Thus, results could indicate that the neighborhood unit designs, holding a 
higher quality of child environment, have elements of built design, or other lifestyle 
symbols, for example, public symbols, which repel some households from the 
preferred child environmental qualities.  

The conclusion of this chapter is that the design of neighborhoods according to 
the neighborhood unit’s ideals has reduced the significance of income for access to 
a child-friendly environment and even achieved a higher quality than in a traditional 
villa neighborhood. Despite the relatively high quality in the neighborhood unit 
designs, the priority of the child environment is too low in the design in relation to 
car-friendliness and nearness to parking, which are elements in conflict with the 
child environment.  

The results also indicate that the importance of nearness to organized leisure 
activities for both children and adults increase with children’s age, and that these 
qualities are probably expressed to a fairly low degree in the residential choice of 
families with young children. 

A possible obstacle to imposing behavior change through a better supply of 
quality is the group of households, which tends to prioritize private property above 
public child environment elements in their residential choice. It is not revealed, 
however, whether or to what extent the priority of private property is due to a 
shortage in the supply of a combination of larger residences and a public 
environmental quality, or whether it is due to repelling and attracting symbolic 
elements.  

10.4 Suburban Lifestyles 

Parents’ attitudes indicate that the immediate residential environment is primarily a 
place for children and family life. Parents tended to prefer a noise-free environ-
ment, proximity to nature and access to a private or shared yard to characteristics 
like liveliness, proximity to services and fast-food. Proximity to their own leisure 
activities was also among the less important aspects, particularly when the children 
were younger. This tendency existed in all the neighborhoods in the study. The 
notion of the suburban residential neighborhood as a place for relaxation and 
family life, agrees with the ideals underlying suburban developments; both with the 
ideals of the neighborhood unit, (Perry 1929/1939), and the application of these 
ideals in Sweden (Stockholms stads stadsplanekontor 1952), and with the bourgeois 
ideals underlying suburban villa neighborhoods (Eriksson 1990/1998). 

The comparison between neighborhoods indicates, however, that they underlie 
at least two different lifestyles, which were not explained by income or educational 
level. In the neighborhood unit designs, the preferences for the child environment 
are better satisfied, which is also used to locate a greater share of leisure activities 
within the neighborhood and to a greater share of children who walk and cycle to 
school. In the traditional villa neighborhood, the preferences for a private yard and 
size and design of the dwelling are better satisfied, at the same time as children have 
more activities outside the neighborhood and are more often driven to school by 
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car. In the large-scale modernist neighborhood, there is a similar orientation 
towards the private dwelling and activity outside the neighborhood, even if a 
significant share of households has not yet achieved the high qualities including a 
private yard that they have preferences for.  

A Norwegian study (Berge 1996) found associations between the use of travel 
mode and basic values, which can give some support to the results in the Täby 
study. Berge found that individually oriented adults, in contrast to collectively 
oriented, distinguish themselves by using the car to a greater extent, and in not 
using transit systems or bicycles so often. The private orientation in the Täby study 
and the related travel behavior could be attributed to individually oriented values. 
Yet, children in the privately oriented, traditional neighborhood were the most 
frequent cyclists to school. A contributory explanation for this might be that a 
bicycle, from a child’s perspective, allows the greatest independence and individual 
mobility. 

Lifestyles can also be associated with neighborhoods’ ideological origins. The 
ideals underlying the neighborhood unit design encompass a collective 
responsibility for the children’s environment, their possibilities for walking and 
cycling, and an aim of maintaining a spirit of community in the residential area. This 
can be seen in contrast to the individualistic, bourgeois ideals of focus on the value 
of individual ownership and independence that lie behind the villa neighborhood. 
These differences are expressed in residents’ attitudes and behavior. That Grind-
torp, constructed along modernist rational ideals, has become the bearer of an 
attitude to environment and behavior reminiscent of the villa neighborhoods could 
be associated with its design in two ways. It has previously been noted that for a 
significant group of residents with children, Grindtorp appears to be an early step 
in their residential careers. The modernist view that affected the large-scale housing 
built in the 1960s centered on the individual residence’s rational functions, but laid 
less emphasis on the surrounding environment. It was based on the idea that the 
labor force should be given access to good housing, but that at the same time they 
should be prepared to move according to society’s needs (Hall 1998/2002 s. 224). 
Thus, it was not in society’s interest to encourage community building among 
residents. The impetus for a high turnover of residents was consequently mediated 
through the design, which would also explain Grindtorp’s implied characteristic as 
an early stage in one’s residential career, or as temporary accommodation for a 
significant group of residents. This rational design of Grindtorp was complemented 
by structures of vegetation for children’s play, including also a small natural park. 
Yet, the results indicate that it was insufficient to compensate for the predominant 
impression of Grindtorp. The design appears thus to contribute to explaining 
compensatory behavior among children in Grindtorp, and why households with a 
private orientation choose Grindtorp.  

10.5 Priorities among Car-free Households 

The results are based on a population of households of which 95 % have access to 
a car, and indicate partial effects on the household’s total use of the car. More 
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important changes in car use would probably be achieved by affecting car 
ownership. There is evidence that car ownership is a strong determinant of car use 
(Naess 1995). This study indicates that car ownership is also a determinant of car 
escorts of children to school, which accords with the study of school trips in 
Gainesville, Florida (United States Environmental Protection Agency 2003), and 
with children’s leisure trips in Lund, Sweden (Johansson 2004).  

Changes to the children’s environment alone are probably insufficient to have a 
significant impact on car ownership. The results show that among car-free 
households, nearness to a grocery store is a top priority, along with nearness to 
transit systems (96 % very important). Nearness to services was also significantly 
more important. Furthermore, not having access to a car increased the relative 
importance of the location of the school near the commuter train station, compared 
to a location near the home, yet nearness between the home and the school was 
more important.  

With these results, it is no surprise to find most of the car-free households 
located in Åkerby or Grindtorp, close to services and a transit node. Moreover, 
households that prioritize proximity by locating in these neighborhoods have to 
accept a lower quality of several other important quality elements, including a 
stimulating child environment, freedom from traffic noise, and a nice/beautiful 
environment, Figures 6.1-6.4. This suburban district does not have the preferred 
combination of proximity and environmental quality. Despite the fact that the 
modernist part of this district was designed to supply households with stores and 
services within walking distance, the proximity experienced is unsatisfactory to car-
free child households. Thus, shorter distances in combination with a higher quality 
environment are probably needed to have a significant impact on car ownership. 

10.6 Conclusions 

In brief, the results indicate that changes in quality affect activities and travel 
behavior in addition to the effect that attitudes to using the environment may have.  

The application of the principles of the neighborhood unit, has reduced the 
significance of income for access to a child-friendly environment and even achieved 
a higher quality than in a traditional detached house neighborhood, according to the 
results. Despite the relatively higher quality in the neighborhood unit designs, the 
child environment has been given too low a priority in its design in relation to car-
friendliness and nearness to parking. The results also indicate that the importance 
of nearness to organized leisure activities for children and adults increases with the 
children’s age, and that nearness to leisure activities is probably only satisfied to a 
low degree through child families’ residential choice. 

The quality preferences among parents of all the examined neighborhoods 
correspond to the ideals underlying the suburban way of life. Yet, two different 
lifestyles were identified, underpinned by neighborhood quality. One of these 
lifestyles relates to the importance and priority of private elements, in combination 
with child behavior more oriented towards leisure activities outside the home 
neighborhood, and school trips by car. The other lifestyle relates to the importance 
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and priority of public quality elements, a larger share of leisure activities in the 
home neighborhood, and school trips on foot or by bicycle.  

There seems to be no important contradiction between parents’ preferences, and 
objectives to reduce car use for children and their escorts, or to increase children’s 
independent mobility. Changes in the child environmental quality alone, however, 
are unlikely to have larger effects on car ownership, which is an important 
determinant for car use. The investigated district, which in respect of physical and 
spatial organization is typical of many suburban districts in Sweden, lacks residential 
locations with a combination of proximity and an environmental quality that can 
make a car-free lifestyle attractive. Furthermore, the results indicate that many 
parents may not accept additional nearness to grocery stores and other commercial 
activities, if environmental qualities are at risk. A possible obstacle to imposing 
behavior change through a better supply of quality is found among those 
households that prioritize private property above public child environment 
elements in their residential choice.  
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11. Refining the Theoretical Model 

This chapter highlights some issues raised by the results, which relate to the theore-
tical model presented in Chapters 3 and 4. They can be seen as a refinement of the 
model, and they lead to suggestions of aspects that could be considered in future 
studies. The results support the theoretical postulate of both the simple relation-
ships and the cultural significance of neighborhood design. They support that the 
design has implications for behavior through experiences of quality elements. They 
support that residents and their activities in the neighborhood yield secondary 
environmental qualities, which in turn can affect behavior. They also support that 
values and resources can influence behavior directly and indirectly through the 
choice of residential setting. The notion that behavior affects values was not tested. 
The issues raised by the results are discussed below.  

Influences of the built environment on behavior  

A point of departure for the discussion was the question whether the built environ-
ment can have a positive impact on behavior, in addition to the significance it can 
have for satisfying preferences for behavior. As discussed in previous chapters, the 
results indicate that there is such a relationship, which supports earlier studies. The 
Täby results showed that quality elements associated significantly with behavior, 
when the influence of importance statements concerning these elements was 
controlled for. Limitation in the measures used is, however, a reason to be careful 
with conclusions on how people react to new qualities.  

If quality elements can be more than a collection of possibilities for and 
limitations to realizing residents’ preferences, this would support the view that 
planners and designers can affect behavior by imposing new values on the experi-
ence of the built environment. This would, on the other hand, challenge those 
behavioral theories in travel research and social psychology and their applications 
that explain behavior as an effect of activity motives and attitudes to behavior, in 
which the environment, to the extent that these theories deal with environment, is 
seen as offering possibilities for and limitations on the desired behavior, Chapter 3.  

Environmental psychology suggests that the environment can have a more direct 
effect on behavior, where the role of intentions or motives can be more or less 
significant (Kyttä 2003). The behaviors analyzed in the Täby study include activities 
that normally are planned and that have clear motives. A more direct significance of 
the environment may be relevant to children’s outdoor play. Yet, the decision to 
play outside and the choice of site for outdoor play may also be governed by 
intentions based on previous experience of the environment. Thus, it seems 
unlikely that a direct significance of the environment would explain these results.  
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An explanation of the results, which would satisfy behavioral theory’s demand 
that motives precede the influence of the environment, is found in the assumption 
that values can be expressed at different levels. Miegel (1993) divides values into a 
value level, an attitude level and an action level. The questions of importance that 
are posed in the study correspond with the attitude level, i.e. attitudes or 
preferences related to specific objects, which, in this case, are elements in the resi-
dential environment.  

A reasonable explanation of the results would be that the values found at the 
value level are not concretized at the attitude level, at least not in relation to 
environmental elements. An example of how these variations can be expressed is 
that it can be important that children go to school, or have some type of activity, 
but which activity, or how they arrive there, may be a question that has more or less 
importance. Given that individual variations exist in how concretized the values are 
at the attitude level, there may be reason to assume that when a person’s values are 
less concretized in relation to the environment this person would be more likely to 
adapt behavior to different incentives in the environment. This could explain the 
significance of quality elements also when these elements are less important. 

The practical implication of such an explanation could be significant, since 
planning and design would affect behavior, through not only restricting behavior 
and satisfying existing wishes or expectations directed at the environment, but also 
by giving further impetus to behavior. Along this line, interventions in the built 
environment can be motivated, as planners can provide opportunities for lifestyles, 
or ways of life, that residents did not themselves consider.  

A further explanation of the results could be taken from the behavioral theory of 
social psychology. According to the theory of reasoned action (Tedeschi et al 1985), 
subjective norms contribute to behavior, i.e. the perception of how others who are 
important to decision makers regard the action. In Chapter 3, it was suggested that 
this mechanism could be used to explain the built environment’s indirect 
importance for behavior, through other individuals’ experiences of the built 
environment. One example is that if several families communicate the attitude that 
nearness to school ought to be used by walking, this can have a positive effect on 
the pedestrian behavior of neighboring families who initially may have had a more 
positive attitude to driving to school, but who adapt to the attitude and behavior of 
their (important) neighbors. Thus, through creating possibilities for households that 
prefer to walk to school, nearness to school can acquire significance for more. The 
parents’ campaign in Ellagård could be one example of this relationship.  

The practical implication of this argument would be that changes in quality 
elements are insufficient, but that social pressure is needed for the incentives in the 
built environment to have an effect on the behavior of some of the residents. 
Hence, the incentives of the built environment on car use, children’s activities and 
trips may involve several explanations at an individual as well as a cultural plane, for 
which there is still weak evidence.  
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Parents’ travel costs for escorting children 

The results suggest that analyses of children’s independent travel should include 
determinants for both the parent’s escort trip and the child’s trip. When travel 
mode was controlled for, nearness to school increased parent escorts, which indi-
cated that nearness reduces the travel cost for parents. This also suggests that an 
interdisciplinary approach, including travel behavior theory and individual 
experiences of the environment, should be used in studies of children’s indepen-
dence in school trips.  

The meanings of proximity for children’s trips 

Nearness to school and leisure activities has, with a narrower explanatory model, 
significance for the use of time. Time use is central in analyses of adults’ travel 
behavior. Nearness can, however, affect travel costs in several ways. As parents 
make decisions about the child’s trip, they are likely to consider what the child can 
manage, traffic risks, risks of molestation, getting lost, or being caught up by a game 
and forgetting the time, i.e. various other aspects that in earlier studies were shown 
to affect parents’ decisions. The distance that the child has to travel, and the time 
used, could by themselves affect the risks that appear on the way.  

It is likely that the safety of the trip environment colors adults’ satisfaction with 
proximity in relation to children’s travel. It is also likely that the trip environment is 
affected by the experience of distance. This means that proximity in relation to 
children’s travel can have another meaning than proximity in relation to adults’ 
travel, as the time cost in itself can be one of several costs in relation to the 
distance. Thus, it is unclear why proximity is important to parents and why it affects 
children’s travel mode and independence in trips, i.e. the extent to which children’s 
time cost, and other factors, underlie the degree of satisfaction with nearness to 
school and children’s leisure activities. In further studies, it would thus be relevant 
to separate the time use from other meanings of proximity.  

Neighborliness and collective action to reduce car escorts  

The results imply that neighborliness positively influences independent trips to 
school. This could be interpreted as an influence from a supportive social envi-
ronment on parents’ decisions to permit independent trips. Yet, in the light of 
parents at the school in Ellagård having actively worked to reduce car escorts, in 
combination with a significantly higher level of neighborliness in this neighbor-
hood, Putnam’s theory of collective action is applicable. See Chapter 8.  

At a cultural plane, the campaign can be interpreted as an expression of a shared 
norm or value. Various resources and attitudes are, however, represented within a 
neighborhood and the mainstream attitude of the residents may diverge from the 
attitude of the individual. Thus, when interpreted at an individual or subgroup level, 
the campaign can be seen as a norm imposed on the household. As such, the 
campaign and its impact on the household’s decision about car escorts actualize the 
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theory of reasoned action and the influence of the subjective norm, discussed in 
Chapter 3. 
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12. Can Design According to Current Ideals 
Reduce Car Use and Increase Children’s 
Independence in School Trips?  

This chapter discusses whether current design ideals are congruent with goals of 
reducing car use and increasing children’s independence in school trips. Chapter 2 
presented a brief history of design ideals and design guidelines. In the light of the 
results from the Täby study and the literary survey, this chapter discusses the effect 
of density, including how density can affect proximity, and the effects of proximity 
on behavior, Sections 12.2-12.3. The recommendation on mixed land use is dealt 
with in Section 12.3. The location of schools is discussed specifically in relation to a 
free school choice, Section 12.4. Ideals concerning street networks and the 
integration of different travel modes are discussed in Sections 12.5 and 12.6. This 
chapter also asks how child friendly qualities can be achieved; if further intervention 
of design is motivated (12.7). This section continues the discussion in Chapter 10, 
on whether parents’ preferences and priorities concerning neighborhood quality 
support child friendly design.  

There is limited evidence of causal relationships between the design of 
neighborhoods, car use and children’s independent travel. The results nevertheless 
indicate that the built environment can influence behavior in several ways. 
Difficulties in drawing conclusions about the effects of design elements relate partly 
to other drivers of behavior, including residents’ values, resources and 
opportunities for mobility. Requirements of a coordinated urban and transportation 
policy have thus been heard for some time, as noted in Chapter 2. This chapter 
points to some uncertainties of effects of design in relation to mobility conditions.  

The relatively slow pace of urban development, and difficulties in changing 
existing structures, has led to the conclusion among some researchers that regula-
tion of the built environment (to a compact urban structure) nets small effects 
(Breheney 1994) and that the tool is inflexible (Boarnet and Crane 2001). Pricing 
measures and other mobility restrictions, on the other hand, are regarded as being 
effective to reduce car use (Boarnet and Crane 2001). Yet, they also limit the 
possibilities for people to move around as they are used to. Long distances and 
poor conditions for bicyclists and pedestrians that have developed over a long time 
with the ‘wrong’ price incentives, contribute to making it difficult to shift away 
from car use. Opposition to pricing, regulation of the number of parking places, 
and other restrictive measures among residents and politicians are thus often 
strong. Owens (1994a) notes that an urban design policy focusing on concentration 
and mixed uses probably does not lead to important changes in behavior if there is 
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high car mobility. It may even risk leading to new problems in urban areas and to 
people spontaneously moving out. At the same time, planning measures can facili-
tate an adaptation to higher costs for car use and increase the elasticity of pricing 
measures (Owens 1994a). Policy documents thus have required coordinated trans-
portation and urban policies to use the synergetic effects and increase acceptance 
for the different regulatory tools (ECMT 1995, ECMT 2002).  

The knowledge emerging on the links between the built environment and 
behavior gives reason for policy makers to devote greater interest to the qualitative 
content of the built environment, and to the opportunity of a different use of urban 
patterns that are slower to change. There is also reason to integrate the knowledge 
on the relationships between the built environment and children’s behavior with 
the broader urban and transportation policy work.   

12.2 Density and Proximity 

International and national policy documents recommend concentration strategies to 
reduce car dependence (Boverket 1994, European Commission 1996, ECMT 2002). 
See also Chapter 3. Common to the recommendations is that urban sprawl should 
be counteracted and new developments should be concentrated around transit 
nodes and corridors, and to existing urban areas. New developments should be 
compact. Advocates of New Urbanism embrace concentration strategies and 
recommendations on neighborhood density. Yet, they stress that very high rates of 
exploitation should be avoided in favor of local environmental quality (CNU 2009). 

There is no straightforward connection between the built density and residential 
density. Residential density also depends on how large a share of the built area is 
used for residential purposes and on intensity in the use of the buildings. In relation 
to travel behavior, residential density and density of those amenities that residents 
are attracted to are the relevant measures. Thus, several policy fields can affect 
density. 

Recommendations of compact development are based on the assumption that 
density is needed to supply a base for transit systems, and that it reduces distances 
between people and their activities, which in turn is assumed to reduce car depen-
dence and increase the shares of public transportation, walking and bicycling. A 
contentious issue with the assumption of a relationship between density and 
behavior concerns the effects of proximity. This is discussed in the following 
section on mixed uses. The other link between density and behavior is the 
association between density and proximity. The question is whether density leads to 
the proximity of such activities and environmental qualities that residents can use to 
reduce their use of cars.  

Often demands for a very high residential density are made to satisfy the 
economic requirements for rail transit systems. As with several other suburbs in 
Stockholm, a high density was required in the residential areas around the transit 
station in Täby. The decision to build a commuter station was taken at the same 
time as the decision to build a shopping mall and compact residential neighbor-
hoods mixed with lower density neighborhood.  



 

 
 

157

The comparison between the four neighborhoods in Täby indicates that 
variation in residential density and the number of residents is irrelevant for nearness 
to stores, services, and transit stations. The neighborhood’s density, however, 
contributes to the total density in the district, which provides a basis for preserving 
larger areas of natural environment, and for a service center and commuter stations. 
Access to these public assets is, however, determined by the location of the 
neighborhoods.  

Paradoxically, the neighborhood with the highest internal density is farthest from 
the preserved natural environments and only the neighborhood with the lowest 
density has close access to a convenience store, while it also has the shortest 
distance to natural environments.  

Theoretically, child density determines the distance to preschools, schools, and 
other child activities. Thus, a certain residential density is needed to obtain a 
pedestrian distance to child activities. Yet, in the Täby neighborhoods, the share of 
children appears to rise when the total residential density falls, and consequently 
child density may be high in relatively sparsely populated neighborhoods, like Ensta 
and Ellagård. In contrast, it can be relatively low in high density neighborhoods like 
Grindtorp. Despite the large number of people and high residential density, 
Grindtorp has few children, and at the time the study was carried out, the closest 
and specialized school was threatened with closure. An argument against the 
indicated negative relationship between residential density and child density is that 
generational changes cause variations in child density, and that one therefore 
cannot draw conclusions from a low share of children on a particular occasion. The 
results have shown, though, that Grindtorp is regarded as a less attractive 
neighborhood among child families, which shows that generational shifts are not 
the primary cause for the low number of children in this neighborhood.  

These observations show that the theoretical assumptions about a positive, 
causal relationship between density and proximity on a neighborhood level can be 
overplayed by child households’ preferences for lower density neighborhoods, and 
by other factors influencing the location of convenience stores. These observations 
also raise questions about how collective qualities, created through compact 
developments, are distributed among residents through urban planning decisions. 

The high mobility by car contributes to the low demand for services and grocery 
stores in proximity of residences, and to the growth of establishments in car 
dependent locations. High car mobility can explain why the low density neigh-
borhood in the Täby study had close access to a grocery store, because the store 
was located by the through road. Future changes in mobility through higher prices 
for cars or for driving could increase demand for proximity to services and stores. 
Therefore, these changes are unlikely to lead to requirements of higher residential 
density.  

In sum, the Täby study support that high density at the neighborhood scale as 
such is ineffective as a regulatory tool to increase proximity to activities, reduce the 
use of cars, or increase children’s independent mobility. Regulations ought instead 
to be directed to the activities and qualitative elements to which proximity is 
desired, i.e. to the location of activities and development of local environmental 
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qualities. The results thereby support new urban recommendations on the 
desirability of a balanced density. Planning decisions can determine how collective 
qualities related to density are distributed between residents. The results indicate 
that it should be of interest to further investigate how the distribution of access to 
natural environment, access to transit systems and other benefits of a compact 
development should be made.  

12.3 Mixed Uses 

Another recommendation concerns mixed use of urban areas. Advocates of New 
Urbanism recommend that civic, institutional, and commercial activity is embedded 
in neighborhoods and districts, and not isolated in remote single-use locations 
(CNU 2009). Recommendations for mixed uses have two aims. In transportation 
policy documents the aim is to create proximity between residences and activities, 
to reduce distances traveled and increase the possibilities of walking and bicycling. 
In policy documents within urban planning and design, including among others the 
Charter of the New Urbanism, emphasis is also placed on creating lively and 
community building environments as a secondary effect of proximity to a variety of 
activities.  

A precondition for a decentralized activity pattern to be effective in reducing car 
use is that activities are useful to residents, and that proximity is used to walk and 
bicycle, and not for more frequent car trips. A study by Handy (1998) shows that 
access to a convenience store leads to more walks to the store and that purchases 
occur more often. However, only a small share of these walks (13 percent) replaces 
car trips to larger stores. It supports the hypothesis that proximity in the first place 
increases local activity, and that proximity, as a separate measure, may have small 
effects on car use.  

The results from the Täby study supply evidence of how suburban child families 
evaluate the usefulness of proximity to different activities and environmental 
qualities. The conclusion is that child families prefer a child-friendly and noise-free 
environment close to nature and with access to a private or shared yard, rather than 
a lively urban environment in proximity to services, fast-food, and leisure activities. 
It points towards suburban child families finding a mix of activities and traffic 
unattractive as residential environment, particularly when these activities entail car 
traffic, noise and traffic risks for children. The results do, however, also support the 
notion that preferences for proximity to grocery stores, service and transit would 
increase if car ownership were to be reduced by pricing measures or otherwise.  

The results showed that secondary qualities of activities, e.g. liveliness, noise, and 
traffic risks may affect the use of the neighborhood and its activities negatively. If 
these indications are right, then mixed used neighborhoods could contribute to 
increasing the use of cars among households with children. Residents with other 
preferences may on the contrary be attracted by the qualities related to a mix of 
activities.  

The literary survey and the Täby study indicate that a considerable measure of 
self-selection underlies the observed associations between urban areas and 
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behavior, i.e. that the measured variations in behavior are caused by residents 
choosing their neighborhood based on desired behavior. Thus, changes in 
neighborhood design or quality can have a more limited effect on travel patterns 
than what is implied by the observed differences in travel in existing 
neighborhoods. On the other hand, if proximity can affect behavior above the 
expressed importance of proximity, as the results from the Täby study indicate with 
regard to children’s behavior, there is reason to believe that design for proximity 
give incentives to lifestyles, which are associated with larger shares of local activity, 
walking and biking. Further studies, however, are required to get convincing 
evidence for the presence of these mechanisms and their effect on car use.  

In sum, general recommendations on mixed uses have an uncertain effect on car 
use, due to an uncertainty of whether the activities located in a neighborhood, and 
qualities associated with these activities, entail those utilities for residents that can 
reduce the demand for longer trips, or whether mixed uses may even generate more 
car trips. Among child household with access to a car, preferences point to that 
mixed uses is not desired, at least not if this entails traffic disturbances. 

12.4 Location of Schools 

As a result of the application of the principles of neighborhood unit design in 
Swedish suburban development, schools up to Grade 6 have often been located on 
sites in the neighborhood. Another location factor for schools in the lower grades 
has been closeness to the natural environment for educational and health purposes. 
Children were traditionally referred to the school lying in the neighborhood or the 
school that was closest to the home.  

In 1992, Sweden introduced a school reform that gave legal guardians greater 
freedom in selecting schools for their children. The reform also increased the 
economic possibilities of establishing independent schools as they receive roughly 
the same contribution per scholar as the municipal schools (NUTEK & Almega 
2007). An expressed aim of the reform was to increase quality in schools, through 
freer competition. Various official reports have investigated the social, economic, 
and competitive effects of the reform this far. What has not been investigated is 
how the school reform affects trips in child households and children’s independent 
mobility. The significance of the reform for urban planning and design, including 
the location of schools, has also not been dealt with. The municipality of Täby, 
investigated in this study, is one of the Swedish municipalities where the 
establishment of free schools has been greatest. Several municipal schools in Täby 
have also acquired private management.  

The free choice of school changes conditions for location of schools. The idea 
that a decentralization of schools leads to shorter trips is based on the assumption 
that children attend the closest school. Research supports the notion that a 
decentralized pattern for schools’ location contributes to less energy use for trips 
(Naess 1995). However, this result may be based on children being referred to the 
closest school. If child families use the freedom to choose their schools based on 
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quality criteria other than proximity, the effect of a decentralized location pattern 
may be longer trips and more car escorts. 

Which location pattern is more efficient depend on to what extent parents 
actually choose schools at larger distances from the home. The results from the 
Täby survey suggest that in the two neighborhoods with an internal school, more 
than 85 % of the children attended this school. For all four neighborhoods, some   
5 % of children attended a school located further away than the adjacent 
neighborhoods. This shows that parents either tend to choose a school based on 
proximity, or they tend to choose residence where there is an attractive school. A 
larger share of distant school choices could be more likely in areas where residents 
live, not by free choice, but by necessity due to limited resources.  

A disadvantage with neighborhood schools is that these are often not easily 
accessible to children from other neighborhoods. They are often poorly supplied 
with transit, and the infrastructure for walking and cycling is not adapted to 
children’s independent mobility outside the neighborhoods. Thus, the decentralized 
location pattern may be an obstacle to the free choice of school, which is why the 
actual choice may not give reliable information on the preferred school.  

There might be several advantages with a centralized location pattern for 
schools. At least if this is combined with a high quality transit system. These 
locations would be more accessible for children from other neighborhoods and 
districts, specifically for households without a car. Parents who use transit might 
more easily escort children on their way to and from work. Moreover, locations 
close to transit nodes would facilitate the use of public transportation by teachers 
and other personnel.  

The free choice of school liberates the choice of school from the choice of 
residential neighborhood. This implies that qualities other than the school can be 
given more weight in residential choice. However, nearness to school for Grades  
0-5 was among the more important elements of residential quality. The importance 
of proximity to school was also indicated by an even higher importance of an 
environment that allows children to walk alone. Despite the formal liberation of 
school choice from residential choice, parents’ preferences for nearness to school 
indicate that in reality there is still a strong connection between these choices. 

The results suggest that schools should be located close to the residences, and 
close to public transit, in combination with car-free zones or traffic separation. 
These qualities hold down the share of car escorts, facilitate children’s 
independence on trips, while at the same time they make it easier for parents to 
accompany children when this is desired. Neighborhood schools also seem to 
promote a larger share of leisure activities being performed within the home 
neighborhood. According to these results, a decentralized location pattern of 
schools in Grades 0-5 is thus preferable. For the category of children in Grades 6-9, 
a centralized location pattern of schools could be preferred. This is indicated by the 
lower importance of nearness to school among parents of this category, and the 
larger share of independent trips to school among the older children. 

A centralized location pattern of schools Grades 0-5 could lead to longer 
distances traveled, larger shares of car escorts, and more children traveling alone 
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out of necessity, not out of free choice. Long term effects of a centralized location 
pattern of schools could include a greater demand for residences in central 
locations and a greater demand for child friendliness in central parts of urban and 
suburban districts.  

An exception to the suggested decentralization of schools of Grades 0-5 is the 
specialized school. These schools naturally have large catchment areas and do not 
benefit from locations within residential neighborhoods, but rather from locations 
easily accessible by public transportation and car. Some schools are regular and 
specialized in combination. From the viewpoint of effects on car use and 
independent trips, these schools should probably be located near both residents and 
transit systems.  

Mobility incentives are likely to influence location decisions for schools, but also 
the effect of the location of schools on children’s travel mode. Parents’ car use for 
work trips and car ownership associated positively to car escorts to school. Yet, 
despite parents’ high mobility by car, children walked and cycled to a high degree, 
when the distance and trip environment allowted. The results suggest that parents 
are motivated to let their children travel to school without an escort, and that long 
distances and deficiencies in the trip environment are the major barriers to the 
preferred behavior. Mobility incentives could probably have greater effects on the 
choice of travel mode to schools located at a greater distance from the home, and 
could negatively affect the number of schools that are accessible to households.  

Authorities in several countries have for a number of years been aware that an 
increasing share of children is driven to school by car. In response to this, officials 
at various levels have taken the initiative to start programs and campaigns to 
increase the share of children who walk and cycle. In the USA, officials have also 
become aware of the importance of the location and size of schools for children’s 
travel mode, as well as their significance for community life. In the USA, the 
advantages of large-scale operations have promoted ever larger schools that are 
often located outside local neighborhoods, which have entailed longer distances for 
children and an increased share of car escorts. According to the US National 
Household Travel Survey of 2001, less than 15 % of students between the age of 5 
and 15 walked to or from school and 1 % cycled. Several official initiatives are thus 
directed towards helping schools to remain where they are or to locate centrally in 
local neighborhoods (United States Environment Protection Agency 2003). 
Sweden’s problem with car escorts to school is clearly less than in the USA. It 
appears to be explained by several factors, including the size and location of 
schools, trip environment to school, and possibly general differences in car 
dependence. 

In summary, the free choice of school is a potential driver of longer school trips 
and more car escorts. Yet, despite high car mobility, parents value highly nearness 
to school Grades 0-5, and the opportunity for children to walk independently. 
According to the results, the decentralized location pattern, with schools located 
within neighborhoods, in combination with a car free or traffic separated environ-
ment, is effective in holding car escorts at a low level and promoting children’s 
independent travel, at the same time as it facilitates parents accompanying children 
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when desired. Schools’ importance as premises for organized leisure activities and 
use of schoolyards for play means that neighborhood schools have further 
significance for the local community. For specialized schools, a centralized location 
pattern is probably more transportation efficient.  

The high value of proximity to school is an obstacle to the aim of improving 
school quality through competition. At the same time, the decentralized location 
pattern obstructs a free choice of school. One way of improving accessibility in a 
decentralized location pattern, is to coordinate the location of schools with local 
transit stations. In the studied neighborhoods in Täby, it would mean that the 
schools in Åkerby and Ellagård would be sited on the opposite side of the 
neighborhood, with close connections with the center and transit stations. It would, 
however, result in longer distances between the schools and the natural environ-
ment. These locations would probably also entail greater environmental disturbance 
from through traffic. The principle of a more transit-oriented location for schools 
thus has to be balanced against the loss of proximity to nature, and would entail 
environmental requirements on the new locations. More investigation is needed to 
draw guidelines for the location of regular and specialized schools. 

12.5 Street Networks 

Recommendations on grid street networks are based on the desire for general 
public access in urban areas. There are also expectations that grid networks will 
reduce car use by shortening distances.  

As noted in Chapter 2, the characteristics of street networks in neighborhood 
unit designs were regulated by modernist theory, which assumes that people have a 
need for access to certain services, schools and other activities, to which the 
number of trips was predictable. The street pattern was designed to connect these 
planned activities with residences. The grid pattern was seen as creating unneces-
sarily long trips. See illustrations of street patterns in Chapter 3. The ideals under-
lying the neighborhood unit design assumed that social life would revolve around 
social institutions like school, theatre, and church, which were to be located within 
neighborhoods. Stores would be located to commercially more efficient sites by 
through roads (Perry 1929/1939).  

New urban recommendations and analyses entail criticism of earlier theory and 
praxis. The recommendations are influenced by a view, in which social life revolves 
more around commercial activities like coffee bars, restaurants and shopping, than 
was assumed by the modernists. Thus, more attention is paid to the requirements 
of commercial enterprises and changes in activities over time than to social 
institutions. In this view, the residents’ activity patterns are seen as more 
spontaneous and less predictable. Grid street networks supply general access 
adapted to this activity pattern.  

It was previously concluded that a street network that provide shorter distances 
can lead to both more trips and a greater or lesser share of car trips, depending on 
other factors (Crane 1998, Boarnet and Crane 2001). One factor is the relative 
accessibility for the different travel modes. It was also argued that the degree of 
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integration of a street with other streets (Space Syntax theory, Chapter 3), is a 
measure of accessibility, which could be applied to assess the relative accessibility 
for pedestrians, bicyclists and car drivers respectively. From this viewpoint, street 
networks, to support pedestrians and cyclists in relation to drivers, need to offer 
shorter distances and a more integrated network for pedestrians and bicyclists, 
compared with drivers.  

The importance of the street network for children’s travel behavior is probably 
largely related to its significance for the experienced quality of the trip environment. 
This is indicated by the significance of street networks for the environment 
allowting the child to walk alone. The street network can probably also be of 
significance for the choice of leisure activities. This is indicated by the significance 
of bicycle-friendliness for the frequency of children’s activities outside the 
neighborhood. There was an association between car friendliness and low fre-
quency of activity in the neighborhood, which can indicate an effect of the street 
network on leisure activity behavior. There was no indication that variations in the 
accessibility for cars associated with children’s travel behavior.  

The child households had preferences for neighborhood quality and traffic 
systems, which suggest that they do not prefer a traditional grid network. The 
statements are, however, unlikely to concern the grid pattern as such, but the 
integration of travel modes that is often associated with grid networks. See Section 
12.5. The most satisfactory streets and street patterns among the four neigh-
borhoods in Täby were the two most continuous patterns. Yet, the regular and 
most grid-like pattern in Ensta was less satisfactory compared to the irregular 
pattern in Ellagård. A likely explanation for this is that the street network in 
Ellagård is complemented by a combined bicycle and pedestrian network across the 
neighborhood, which supplies a more detailed grid for pedestrians and bicyclists 
compared to cars, leading to a more supportive trip environment for children, and 
at the same time a relatively high quality of car friendliness.  

In summary, the Täby results suggest that the design of the street network and 
its interconnections can have significance for qualities that in turn influence 
children’s travel mode and independent mobility, and their choice of leisure activity. 
With reference to the objective to reduce the use of cars, and increase children’s 
independent trips, the significance of the street network is the extent to which it 
can support walking and cycling adults and children. A focus on reducing distances 
for cars is likely to also lead to increased car use.  

12.6 Mixed Traffic 

Recommendations for grid street networks are presented along with 
recommendations for the integration of cars, bicycles, and pedestrians in the streets, 
in combination with lower speed limits. The aims of traffic integration are not 
unambiguous. One aim is that the built environment should become more 
pedestrian-friendly. This means that pedestrians should be given improved 
conditions for moving around in parts of the street and road network previously 
dominated by car drivers. Reducing speeds and building sidewalks are measures to 
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improve walking conditions. When traffic integration is proposed as a replacement 
of guidelines for car-free and traffic-separated neighborhoods, however, the 
prevailing aim is rather to provide car accessibility, sometimes with the argument 
that this is necessary for establishing activity. This may entail an obstruction of the 
alternative modes of travel, and particularly children’s independent mobility.  

The Täby results show that the villa neighborhood with integrated traffic had 
significantly lower quality of experienced traffic safety. Compared to the 
neighborhood unit designs it had significantly lower quality of the child trip 
environment. Results indicated that these quality deficiencies had a significantly 
negative influence on the choice to walk to school, on the share of independent 
trips, and that deficiency of traffic safety in addition decreased the stimulating 
quality of the child environment.  

Norwegian studies (Nielsen 1997) show that there is a strong preference for 
traffic separation among households. The Täby results support this. The preference 
for a car-free neighborhood was weaker, despite the higher quality of perceived 
traffic safety for children in the neighborhood with car free zones (Chapter 6). This 
indicates that the desired quality of traffic safety may not be achieved through the 
preferred design of traffic system. In addition, results indicated that the quality level 
of traffic safety was only partly related to variations in neighborhoods’ internal 
traffic systems, and suggest that an extension of traffic separation or car free zones 
would be required to further improve traffic safety for children.  

In summary, traffic integration may improve conditions for pedestrians and 
bicyclists, such as when sidewalks are constructed on roads that were previously 
dominated by cars. An application of traffic integration in the local design, 
however, may lead to an extension of accessibility for cars which, according to 
evidence in previous research and the Täby study, can increase car use and reduce 
children’s independent mobility and outdoor activity. Since proximity to services 
and grocery stores are important to a significant share of residents, and since 
proximity, under certain circumstances, can be part of a coordinated transportation 
and urban policy to reduce car use, it should be investigated more closely how this 
can be achieved without a general integration of motorists and other users of 
neighborhoods and districts.  

 

12.7 How Can Child Friendly Quality be Achieved? 

The view that the market can satisfy residential preferences of diverse groups is 
common in the urban economics literature (Boarnet and Crane 2001, Svensson and 
Haraldsson 2002, Gordon and Richardson 2000). This is based on a theoretical 
model by Tiebout (Section 3.5). The lifestyle oriented developments focusing on 
golf, boating or an ecological way of life that have developed in Sweden and other 
countries, can be seen as examples of the market giving rise to variations in 
neighborhood design and quality. Less strongly profiled neighborhoods can also 
satisfy groups’ varied preferences through investments by condominium and villa 
societies in facilities for children’s play, and through rules and norms for the use of 
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the outdoor spaces and indoor premises. If an agglomeration of people with similar 
interests leads to greater sense of community and neighborliness, this in turn, may 
positively contribute to collective actions to improve its quality. To the extent that 
the environment does not match its residents’ preferences, there is a risk of 
compensatory activity elsewhere. If these trips appear to bring more car use, this 
gives transportation-related arguments for the market model. As child households 
highly value child friendly environments, several reasons thus point to market 
mechanisms being able to contribute to a child friendly environment and to limiting 
compensatory activities and the possibly related car traffic.  

Tiebout’s model has been criticized on several grounds (Section 3.5), suggesting 
that it is unrealistic that the market will satisfy all demand, or that residents are able 
to move as soon as they are dissatisfied. It is thus unrealistic to assume that a 
satisfactory match can be achieved through the housing market. The results indicate 
that several arguments point in the direction that interventions in the design are 
needed to develop and maintain child friendly qualities.  

The Täby results support that there is a matching between preferred quality and 
the choice of residence concerning the importance given to the child environment 
(Chapters 6 and 10). Yet, preferences related to the child environment were 
satisfied to a low degree. The results point to a shortage in the supply of child 
friendly residential environments. The results also point to a shortage in the supply 
of the specific combination of qualities preferred among car free child households. 
There was a discrepancy between preferences for child environment and the actual 
choice of residence among some households, which possibly related to irrational 
priorities in residential choice. Moreover, some parents did not find child environ-
mental qualities very important, indicating that other factors are prioritized when 
the household chooses a residence. To the extent that the effective quality elements 
are not fully achieved through parents’ residential demand and the supply of 
neighborhood quality, it might motivate interventions to develop these qualities.  

Whereas new urban developments can be designed to suit current preferences, 
existing structures may be more difficult to adapt. There seems to be a desire 
among residents to control car traffic to achieve a safe trip environment for 
children. This was shown by the campaign to reduce the motorized traffic around 
the school. Yet, residents’ opportunity to influence is limited, as regulatory tools are 
controlled by the municipality. As demographic changes lead to periods with a low 
share of child households, there may be further difficulties in motivating 
maintenance of child friendly qualities.  

A criticism towards Tiebout’s model concerns how the matching of residents 
with the local quality supply collides with goals of social and physical integration. 
The argument is that social diversity, in terms of different household types or 
lifestyles, is ineffective in providing a basis for specific quality preferences. One 
may say that an integration of lifestyles can even be impossible to achieve, as 
individual activities set limits on the activities of other individuals, for example as 
how a car driver sets limits for children to move around independent of an escort. 
Thus to achieve goals concerning child friendliness, an adaptation is required by 
motorists, or integration goals may have to be adjusted.  
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Clearly there are other public interests in the development of neighborhoods and 
districts than reducing car use and increasing children’s independent travel. Some of 
these were discussed in the previous section. They concern for example the interest 
of locating schools close to natural environments, and requirements of a general 
accessibility to neighborhoods including motorized vehicles. These interests can 
also collide with policies to reduce car use and children’s independent mobility. 

The application of the neighborhood unit design principles, has contributed to 
achieving a higher quality in respect of child environment compared to other 
neighborhood types in the suburban setting, and probably also compared with tra-
ditional urban types. The results indicate, however, that this is insufficient; not only 
from a policy point of view, but also that preferences exist for even higher qualities. 
Most of the organized leisure activity took place outside the home neighborhood. 
And the free choice of school, in practice requires that children can travel between 
neighborhoods independent of an escort.  In support of this, the results indicated 
that the perceived quality of the child environment was affected by the quality in 
other parts of the district.  

An interesting question with respect to the results is why preferences for the 
quality of the child environment have not been satisfied at the same high level as 
transportation qualities, both within the neighborhood and on a district level. The 
question is also in which respects this can be explained by parents’ priorities in 
residential choice, by the local urban and traffic planning, and by the planning of 
transportation infrastructure and transportation policy. 

A relevant question with respect to design regulations is whether these would be 
sufficient to control the development of child friendly qualities, or if more forceful 
regulatory tools would be required.  

As noted in Chapter 2, design guidelines were not required to implement 
modernist design ideals, because these were already adopted by the planning and 
design profession. There is a possibility that lifestyle ideals, represented by the 
profession, are imposed on residents through the design, even if these don’t 
support the objectives regarding car dependence and children’s independence in 
trips. Some elements of the ideals are supported by commercial interests that may 
benefit from the car accessibility provided by mixed traffic in neighborhoods, and 
from densification projects in parks and other space, with importance for residents’ 
choice to spend time in the local environment, to the frequency of children’s 
outdoor play and independence in trips. Municipalities, with monopoly on making 
land use plans, may not have the incentives to attract child families that bring high 
social costs, or car free households that bring low tax revenues. These possible 
barriers to reducing car use and increasing children’s independence should be 
investigated more in the Swedish context.  

12.8 Concluding Remarks 

The results support that the built environment at a neighborhood and district scale 
has significance, not only to residents’ self-interest and the public interest of 
residents’ well-being, but also with respect to the objectives of reducing the use of 
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cars and increasing children’s independent mobility. Moreover, they support that 
the neighborhood environment has significance for public health issues related to 
children’s outdoor activity. 

The results suggest that a higher quality of child environment would be achieved 
if parents’ preferences were allowed a greater impact on neighborhood and district 
developments. It is not clear, though, how parents’ preferences could be allowed a 
greater impact. Several arguments point to the need for new priorities in urban 
planning and design, with the aim to reduce car use and increase children’s 
independent mobility.  

Current design ideals may, however, lead in the wrong direction. The literary 
survey showed that the effects of density, mixed uses and grid street networks are 
uncertain and may even lead to more car use.  Densification in neighborhoods is 
thus also uncertain as a regulatory tool to reduce car use. In addition, there is a risk 
that densification has negative effects on the qualities that are significant to the 
choice of spending time there.  

The recommendation on mixed traffic, in relation to traffic separation and car-
free environments, is likely to contribute to more car escorts and less independent 
mobility for children. It is likely to contribute negatively to the frequency of leisure 
activities in the near environment, which if indications are right, can result in 
compensation activities elsewhere. Furthermore, mixed traffic was unattractive to 
the suburban child households.  

Some of the New Urbanism’s design recommendations at the neighborhood 
scale, may, on the other hand, contribute to reducing car use and increasing 
mobility among children. In addition to strategic location of neighborhoods, these 
elements would include improved conditions for walking and cycling in the parts of 
the infrastructure dominated by cars, an upgrading of neighborhood environmental 
experiences and aims for a balanced density, location of schools at walking distance 
from homes, and promotion of neighborliness and a sense of community.  

Current design recommendations do not encompass an analysis of child 
friendliness specifically. An adaptation to children and their independent activity 
would include recommendations of a stimulating outdoor environment and 
pedestrian and cycle-friendliness for children. It would include proximity to leisure 
activity and location of schools near both the homes and public transit to support a 
car free lifestyle among child households.  

Certainly, current urban planning and design ideals are critical of car-oriented 
urban development, where large areas are used for streets and parking. At the same 
time, an application of these design principles at the neighborhood scale risks 
working against the aims, instead increasing car use and reducing children’s 
independent mobility.  
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 Figure 6.1 Neighborhood quality and importance of quality in Ellagård 
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Figure 6.2 Neighborhood quality and importance of quality in Ensta 
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Figure 6.3 Neighborhood quality and importance of quality in Grindtorp 
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Figure 6.4 Neighborhood quality and importance of quality in Åkerby 
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Table 6.2 Quality elements as they relate to environment allowing children to walk alone,  
Linear regression.  

Significant variables 
*=Significance below the 0.1 level 

B Std. Error Beta t Sig.

Nearness to school Grades 0-5 0.377 0.077 0.263 4.911 *< .001
Nearness to organized leisure activity 0.142 0.061 0.117 2.323 *.021
Biking-friendliness 0.204 0.074 0.151 2.753 *.006
Traffic safety for children 0.432 0.052 0.403 8.275 *< .001

Table 6.3 Design elements as they relate to environment allowing children to walk alone,  
Linear regression.  

Significant variables 
*=Significance below the 0.1 level 

B Std. Error Beta t Sig.

Location/Nearness to school Grades 0-5 0.613 0.088 0.451 6.933 *< .001
Location/Nearness to school Grades 6-7 0.187 0.073 0.166 2.571 *.011
Street design and street network 0.231 0.071 0.188 3.243 *.001
Design and maintenance of yards and parks 0.165 0.061 0.149 2.721 *.007
Design and maintenance of buildings -0.168 0.081 -0.113 -2.085 *.038

Table 6.4 Quality elements as they relate to children’s environment being stimulating.  
Linear regression. 

Significant variables 
*=Significance below the 0.1 level 

B Std. Error Beta t Sig.

Nearness to organized child leisure activity 0.289 0.058 0.263 4.958 *< .001
Nice/beautiful experiences 0.327 0.066 0.274 4.985 *< .001
Traffic safety for children 0.219 0.052 0.230 4.248 *< .001
Freedom from traffic noise 0.110 0.049 0.128 2.250 *.025

Table 6.5 Design elements as they relate to children’s outdoor environment being 
stimulating. Linear regression.  

Significant variables 
*=Significance below the 0.1 level 

B Std. Error Beta t Sig.

Location/nearness to organized leisure activity 0.320 0.068 0.291 4.725 *< .001
Access to a larger public park 0.218 0.080 0.194 2.716 *.007
Access to a private yard 0.184 0.050 0.219 3.706 *< .001
Design and maintenance of yards and parks 0.191 0.074 0.181 2.598 *.010
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Table 6.6 Preferences for neighborhood traffic. 

 Car-free neighborhood, 
external parking 

Local traffic and 
parking 

Local and 
through traffic  

Total

Ellagård 10 132 7 149
 6,7 % 88,6 % 4,7 % 100 %
Ensta 13 90 5 108
 11,9 % 82,6 % 4,6 % 100 %
Grindtorp 17 37 4 58
 29,3 % 63,8 % 6,9 % 100 %
Åkerby 56 67 7 130
 43,1 % 51,5 % 5,4 % 100 %
Total 96 326 23 445
 21,5 % 73,1 % 5,2 % 100 %

Table 6.7 Preferences for traffic design. 

  
Separation of streets for cars, 
cycle and pedestrian lanes 

Mixed streets with 
sidewalks  Total 

Ellagård 126 22 148 
 85,1 % 14,9 % 100,0 % 
Ensta 89 18 107 
 83,2 % 16,8 % 100,0 % 
Grindtorp 56 2 58 
 96,6 % 3,4 % 100,0 % 
Åkerby 122 8 130 
 93,8 % 6,2 % 100,0 % 
Total 393 50 443 
 88,7 % 11,3 % 100,0 % 
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Table 6.8 Neighborhood importance and satisfaction variables as they relate to school 
grade category (Significant and other selected variables only).  

Nos Variable definition 
N=731 
*=Significance at the .05 level 

Chi-Square Test
- = not significant

Below 
school 

age 

Grades 
0-5 

Grades 
6-7

 I=Highly important  
S=Satisfactory I S I S I S I S

3 Design and maintenance of 
buildings *.018 *.031 39 32 48 41 32 43

7 Access to public park - *.050 43  51 54
12 Stimulating outdoor environment 

for children *.015 - 88  86  78
13 Traffic safety for children - *< .001 13  21 28
14 Environment allows children to 

walk alone  - *< .001    
16 Liveliness *.001 - 48  33  35
17 Many families with children *< .001 - 53  41  23
22 Nearness to parking - *.011 67  71 82
23 Nearness to nature - *.003 55  67 67
24 Nearness to daycare center *< .001 *.044 83 68 60 77 48 75
25 Nearness to school Grades 0-5 - *< .001 74 61 75 75 67 78
26 Nearness to school Grades 6-9 - - 39 42 43 56 47 71
27 Nearness to organized child leisure 

activity - *< .001 44 33 41 43 52 54
28 Nearness to parent leisure activity *.004 *< .001 24 28 24 39 38 51
32 Nearness between schools and 

local commuter train station *< .001 *.022 41 44 22 52 35 59
33 Nearness between schools and 

organized child leisure activity - *.001 38 30 31 40 37 51
34 Nearness between organized child 

leisure activity and service/stores *.003 *< .001 15 32 7 45 16 56

Table 6.9 Household car access, household income and gender variables. 

 
 

 
 
 
 

Variable definition 
 

N=449 Percent of 
1 

Household income 1=0 - 59 000 Skr/month (2005)  433 64 
Household car access 1=Yes 449 95 
Gender 1=Men 449 45 
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Table 6.10 Neighborhood importance variables (significantly related to gender in a Chi-
Square Test), as they relate to parents’ gender, household car access and child age. Linear  
regression.  

Variables 
*=Significance below the 0.1 
level 

Parent gender
1=men 

Car access 
1=yes 

Child age
0-14

N=731 B Sig. B Sig. B Sig.
Access to private yard -.036 .713 1.275 *< .001 -.002 *.037
Access to shared park/yard -.136 .101 -.266 .170 -.021 *.031
Access to larger public park -.073 .271 .158 .307 -.021 *.008
Nice/beautiful experiences -.339 *< .001 -.101 .449 -.005 .453
Pedestrian-friendly -.342 *< .001 -.188 .159 -.015 *.028
Biking-friendly -.370 *< .001 .062 .644 .002 .778
Nearness to parking -.107 .185 1.249 *< .001 -.002 .814
Nearness to nature -.274 *< .001 .183 .160 -.001 .920
Nearness to kindergarten .132 *.090 -.105 .564 -.090 *< .001
Nearness to school Grades 0-5 -.187 *.003 -.036 .807 -.031 *< .001
Nearness to school Grades 6-7 -.247 *< .001 -.163 .261 .005 .474

Table 6.11 Neighborhood importance and satisfaction variables as they relate to household 
car access (Variables with significant variation only). 

Nos Variable definition 
*=Significance below the 0.1 level 

Chi-Square Test
- = not significant

Car access 
Percent 

No car 
Percent

 I=Highly important  
S=Satisfactory  I S I S I S

5 Access to private yard *< .001 *.005 60 66 18 20
21 Nearness to public transportation *.036 - 76 60 96 73
22 Nearness to parking *< .001 - 61 72 19 59
29 Nearness to food store *< .001 - 44 52 96 50
30 Nearness to service *< .001 - 38 65 82 73
31 Nearness to fast-food *.027 - 3 64 14 69
32 Nearness between school/fritids 

and commuter train station *.004 - 32 53 64 55
 



 

 186

Table 6.12 Neighborhood importance and satisfaction variables as they relate to household 
monthly income (Variables with significant variation only). 

Nos Variable definition 
*=Significance below the 0.1 level 

Chi-Square Test
- = not significant

Income =  
0-59.000 Skr 

Percent 

Income =  
60.000 -  Skr  

Percent
 I=Highly important  

S=Highly satisfactory 
I S I S I S

1 Size and design of dwelling - *< .001 35  56
2 Type of buildings  *< .001 *< .001 55 48 79 73
3 Design and maintenance of buildings  - *.002 33  48
4 Design of streets and street networks - *.003 25  40
5 Access to private yard *< .001 *< .001 46 51 79 83
6 Access to shared park/yard  *< .001 - 55  36 
8 Design and maintenance of 

parks/yards *< .001 *.019 33  48
11 Freedom from traffic noise - *.028 26  36
20 Car friendliness - *.012 36  49
22 Nearness to parking - *.011 66  79
29 Nearness to food store *.003 - 52  37 
30 Nearness to service  *.003 - 45  30 
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Table 6.13 Descriptives of importance variables. 

Nos Variable definition  
N=449 
 

N Mini-
mum,
High 
value 

Maxi-
mum,
Low 

value 

Mean Std. 
Deviation

1 Size and design of dwelling 447 1 4 1,99 0,640
2 Type of buildings  446 1 5 2,30 0,907
3 Design and maintenance of buildings 447 1 5 2,61 0,767
4 Design of streets and street networks 445 1 5 2,62 0,751
5 Access to private yard 443 1 5 2,49 1,243
6 Access to shared park/yard adjacent 

to dwelling 444 1 5 2,71 1,013
7 Access to larger public park 445 1 5 2,64 0,870
8 Design and maintenance of parks 441 1 5 2,42 0,759
9 Freedom from crime and trouble 448 1 5 1,38 0,545

10 Nice/beautiful experiences  446 1 5 2,43 0,727
11 Freedom from traffic noise 447 1 5 2,05 0,764
12 Stimulating outdoor environment for 

children 447 1 5 1,90 0,665
13 Traffic safety for children 448 1 5 1,56 0,603
14 Environment allows children to walk 

alone to school and other activities 448 1 5 1,75 0,687
15 Neighborliness  447 1 5 2,63 0,829
16 Liveliness (Activity in streets & parks) 447 1 5 2,74 0,808
17 Many families with children 444 1 5 2,72 0,828
18 Pedestrian-friendly 445 1 4 2,20 0,723
19 Cycling-friendly 445 1 4 2,25 0,751
20 Car-friendly 443 1 5 3,14 0,964
21 Nearness to public transportation 447 1 5 2,01 0,815
22 Nearness to parking 444 1 5 2,42 0,974
23 Nearness to nature 445 1 4 2,00 0,709
24 Nearness to daycare center 448 1 5 2,39 1,096
25 Nearness to school Grades 0-5 444 1 5 2,19 0,842
26 Nearness to school Grades 6-9 445 1 5 2,70 0,818
27 Nearness to organized child leisure 

activity 443 1 5 2,59 0,753
28 Nearness to adult leisure activity 442 1 5 2,95 0,850
29 Nearness to food store 446 1 5 2,58 0,788
30 Nearness to services  448 1 5 2,74 0,820
31 Nearness to fast-food 446 2 5 4,11 0,789
32 Nearness between school/fritids and 

commuter train station 447 1 5 2,96 1,013
33 Nearness between school/fritids and 

organized child leisure activity 447 1 5 2,87 0,849
34 Nearness between organized child 

leisure activity and service/stores 445 1 5 3,55 0,915
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Table 6.14 Descriptives of satisfaction variables. 

Nos Variable definition  
N=449 
 

N Mini-
mum,
High 
value

Maxi-
mum,
Low 

value

Mean Std. 
Deviation

1 Size and design of dwelling 449 1 4 1,64 0,618
2 Type of buildings  445 1 4 1,47 0,587
3 Design and maintenance of buildings  437 1 4 1,67 0,572
4 Design of streets and street networks 440 1 4 1,83 0,678
5 Access to private yard 346 1 4 1,53 0,858
6 Access to shared park/yard adjacent to 

dwelling 378 1 4 1,60 0,641
7 Access to larger public park 411 1 4 1,60 0,689
8 Design and maintenance of 

parks/yards 410 1 4 1,88 0,715
9 Freedom from crime and conflict 446 1 4 1,73 0,600

10 Nice/beautiful experiences  433 1 4 1,85 0,623
11 Freedom from traffic noise 445 1 4 1,95 0,817
12 Stimulating outdoor environment for 

children 442 1 4 1,83 0,701
13 Traffic safety for children 446 1 4 2,04 0,772
14 Environment allows children to walk 

alone to school and other activities 432 1 4 1,80 0,815
15 Neighborliness  432 1 4 1,74 0,677
16 Liveliness (Activity in streets & parks) 437 1 4 1,79 0,636
17 Many families with children 431 1 4 1,66 0,663
18 Pedestrian-friendly 449 1 4 1,49 0,605
19 Biking-friendly 446 1 4 1,50 0,606
20 Car-friendly 420 1 4 1,69 0,678
21 Nearness to public transportation 446 1 4 1,43 0,591
22 Nearness to parking 417 1 4 1,36 0,616
23 Nearness to nature 446 1 4 1,44 0,611
24 Nearness to daycare center 396 1 4 1,33 0,562
25 Nearness to school Grades 0-5 418 1 4 1,37 0,606
26 Nearness to school Grades 6-9 403 1 4 1,54 0,670
27 Nearness to organized child leisure 

activity 393 1 4 1,69 0,670
28 Nearness to adult leisure activity 405 1 4 1,76 0,688
29 Nearness to food store 447 1 4 1,60 0,738
30 Nearness to services  447 1 4 1,39 0,580
31 Nearness to fast-food 386 1 4 1,40 0,573
32 Nearness between school/fritids and 

commuter train station 382 1 4 1,57 0,679
33 Nearness between school/fritids and 

organized child leisure activity 358 1 4 1,73 0,679
34 Nearness between organized child 

leisure activity and service/stores 322 1 4 1,65 0,649
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Chapter 7 

Table 7.4 Neighborhood quality satisfaction and importance variables for estimates of 
child leisure activities. 

Nos Variable definition Satisfaction variable 
Binary  

Importance variable  
Ordinal 1-5 

  Percent
satisfied 

N=731 Mean Std. deviation N=
731

1 Nice/beautiful experiences 27 710 3.537 .740 726
2 Freedom from traffic noise 30 727 3.962 .762 728
3 Stimulating outdoor environment for 

children 33 726 4.130 .661 729
4 Traffic safe environment for children 19 729 4.448 .591 730
5 Environment allows children to walk 

alone  40 711 4.271 .685 730
6 Neighborliness  39 702 3.389 .836 727
7 Liveliness  32 715 3.256 .780 727
8 Many families with children 46 707 3.343 .836 725
9 Pedestrian-friendly 58 731 3.802 .740 726

10 Bicycle-friendly 56 728 3.756 .754 725
11 Car-friendly 44 685 2.804 .950 720
12 Nearness to nature 62 725 3.979 .718 728
13 Nearness to organized activities  42 651 3.395 .751 722
14 Nearness to daycare center/school41 71 720 3.887 .791 725

                                              
 
 

41 This variable is a combined variable of satisfaction with nearness to school among 
parents of school children, and nearness to daycare center among parents of children 
below school age. 
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Table 7.5 Neighborhood, season, individual and household variables for estimates of child 
leisure activities. 

Table 7.6 Leisure activity location variables. 

Variable definition  Percent 
of 1 

N=731

Leisure activity in the neighborhood (1), compared to no leisure 
activity in the neighborhood (0).  42 731
Leisure activity outside the neighborhood (1), compared to no 
leisure activity outside the neighborhood (0).  21 731

 

Variable definition Percent  N=731
Ellagård 35  731
Ensta 27  731
Grindtorp 11  731
Åkerby 28  731
Season, May – September (1), compared to October – 
November (0) 96  731
Household income: 
Low - medium (0-59 000 Skr/month) (1), compared to higher 
(60 000- Skr/month) (0).  62  704
Education:  
Elementary (1), compared to university (0). 
Intermediate (1), compared to university (0). 

 
05 
29  

731
731

Household car access (1), compared to no car access (0). 96  731
Child gender: Male (1), Female (0). 51  723

Child age, Scale value 0-14 years 
Mean 
7.806 

Std 
deviation 

4.182 731
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Table 7.8 Results for leisure activity in the neighborhood 

Model 1. Neighborhoods and socioeconomic variables as 
related to leisure activity in the neighborhood 
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B)
Neighborhoods, compared to Grindtorp 
Ellagård .224 .303 .548 1.251
Ensta .320 .313 .307 1.378
Åkerby .372 .289 .198 1.451
Household income -.340 .190 *.075 .712
Elementary education 1.010 .368 *.006 2.745
Intermediate education  .063 .188 .739 1.065
Car access .026 .402 .949 1.026
Child gender .126 .156 .412 1.135
Child age .004 .019 .830 1.004
Season .070 .398 .860 1.073
Model summary 
Omnibus Tests of Model Coefficients 
 

Chi–Square 14.428  
Sig.  .154

Cox and Snell R Square .021
 

Model 2. Neighborhood quality, importance, socioeconomic and activity 
variables as related to leisure activity in the neighborhood 
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B)
Significant quality variables, final model 
A stimulating outdoor environment .321 .192 *.094 1.379
Many families with children .358 .191 *.062 1.430
Car friendliness -.522 .196 *.008 .593
Other variables retained in the final model 
Importance of stimulating outdoor 
environment .396 .144 *.006 1.486
Importance of many families with 
children .269 .122 *.027 1.309
Importance of car-friendliness -.046 .092 .618 .955
Household income -.296 .190 .120 .744
Elementary education 1.190 .402 *.003 3.288
Intermediate education -.011 .204 .958 .989
Car access .541 .482 .262 1.718
Child age .046 .022 *.034 1.047
Child gender .050 .170 .770 1.051
Season .021 .438 .962 1.021
Model summary 
Omnibus Tests of Model Coefficients Chi–Square 44.877 

Sig. *< .001
Cox and Snell R Square .070
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Table 7.9 Results for leisure activity outside the neighborhood 

Model 1. Neighborhoods and socioeconomic variables as related to 
leisure activity outside the neighborhood                                                   
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B) 
Neighborhoods, compared to Grindtorp 
Ellagård -.812 .361 *.024 .444 
Ensta -.492 .371 .184 .611 
Åkerby -1.009 .347 *.004 .365 
Household income  -.557 .243 *.022 .573 
Elementary education .458 .458 .317 1.581 
Intermediate education  .682 .232 *.003 1.978 
Car access  .327 .494 .508 1.386 
Child age .182 .027 *<.001 1.199 
Child gender -.099 .199 .618 .906 
Season  -.416 .453 .359 .660 
Model Summary 
Omnibus Tests of Model Coefficients 

 
Chi–Square 78.071  

Sig. *<.001 
Cox and Snell R Square .106 

 
Model 2. Neighborhood quality elements as related to leisure activity 
outside the neighborhood                                                                          
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B) 
Significant quality variables, final model 
Stimulating outdoor environment -.634 .278 *.022 .530 
Traffic safety  -.508 .299 *.090 .602 
Neighborliness -.592 .295 *.045 .553 
Liveliness .663 .301 *.028 1.941 
Pedestrian friendliness -.766 .415 *.065 .465 
Biking friendliness 1.112 .406 *.006 3.040 
Other variables retained in the final model 
Importance of stimulating outdoor 
environment -.351 .201 *.082 .704 
Importance of traffic safety .229 .216 .290 1.257 
Importance of neighborliness -.234 .178 .188 .792 
Importance of liveliness -.190 .176 .280 .827 
Importance of pedestrian friendliness .231 .262 .378 1.260 
Importance of biking friendliness .334 .259 .198 1.396 
Household income -.502 .246 *.041 .605 
Elementary education .393 .532 .461 1.481 
Intermediate education  .813 .252 *.001 2.255 
Car access -.165 .577 .775 .848 
Child age .180 .030 *<.001 1.197
Child gender .018 .216 .932 1.019
Season -.325 .478 .497 .722
Model Summary  
Omnibus Tests of Model Coefficients 

 
Chi–Square 109.439  

Sig. *< .001  
Cox and Snell R Square .156 
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Table 7.10 Neighborhoods as related to quality elements, Model 3.1-3.2 

Model 3.1 Neighborhoods and socioeconomic variables as related to a 
stimulating outdoor environment                                                              
 Variable definition 
*=Significance below the 0.1 level B S.E. Sig.
Neighborhood, compared to Grindtorp 
Ellagård 2.709 .403 *<.001
Ensta 1.800 .515 *<.001
Åkerby 1.513 .500 *.002
Importance of stimulating outdoor 
environment .557 .143 *<.001
Household income .272 .207 .189
Elementary education .290 .401 .470
Intermediate education  -294 .220 .181
Car access -.019 .480 .969
Child age .004 .022 .867
Child gender -.231 .176 .188
Season 1.247 .759 .100
Model Summary  
Omnibus Tests of Model Coefficients Chi–Square 92.642 

Sig. *<.000 
Cox and Snell R Square .126

 
Model 3.2 Neighborhoods and socioeconomic variables as related to 
nearness to nature 
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B)
Neighborhoods compared to Grindtorp 
Ellagård .855 .308 *.005 2.352
Ensta 1.578 .329 *<.001 4.844
Åkerby 1.146 .296 *<.001 3.146
Importance of car-friendliness .371 .117 *.002 1.449
Household income -.053 .203 .794 .948
Elementary education .699 .415 *.092 2.011
Intermediate education .213 .200 .287 1.238
Car access .019 .414 .964 1.019
Child age .042 .020 *.039 1.043
Child gender .177 .166 .284 1.194
Season .604 .413 .143 1.830
Model summary 
Omnibus Tests of Model Coefficients Chi–Square 57.197 

Sig.*< .001
Cox and Snell R Square .080
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Table 7.10 Neighborhoods as related to quality elements, Model 3.3-3.4 

Model 3.3 Neighborhoods and socioeconomic variables as related to 
neighborliness                                                         
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. 
Neighborhoods, compared to Ellagård 
Ensta -.348 .207 *.093 
Grindtorp -1.998 .400 *<.001 
Åkerby -1.527 .260 *<.001 
Importance of neighborliness .550 .112 *<.001 
Household income .459 .206 *.026 
Elementary education .907 .408 *.026 
Intermediate education  -.059 .213 .780 
Car access -.665 .505 .188 
Child age .025 .021 .233 
Child gender -.016 .172 .924 
Season -.229 .464 .622 
Model Summary 
Omnibus Tests of Model Coefficients 

 
Chi–Square 97.065 

Sig. *<.001  
Cox and Snell R Square .136 
 
Model 3.4 Neighborhoods and socioeconomic variables as related to 
liveliness 
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. 
Neighborhoods, compared to Ellagård 
Ensta -.580 .213 *.006 
Grindtorp -1.902 .394 *<.001 
Åkerby -1.173 .250 *<.001 
Importance of liveliness .202 .114 *.076 
Household income .493 .206 *.017 
Elementary education .660 .389 *.090 
Intermediate education  .053 .210 .800 
Car access -1.158 .574 *.044 
Child age .058 .021 *.006 
Child gender .039 .172 .820 
Season -.322 .462 .486 
Model Summary 
Omnibus Tests of Model Coefficients 

 
Chi–Square 58.868  

Sig. *<.000  
Cox and Snell R Square .083 
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Table 7.10 Neighborhoods as related to quality elements, Model 3.5-3.6 

Model 3.5 Neighborhoods and socioeconomic variables as related to 
biking friendliness                                          
Variable definition 
*=Significance below the 0.1 level B S.E. Sig.
Neighborhoods, compared to Grindtorp 
Ellagård .932 .301 *.002
Ensta .199 .310 .520
Åkerby .665 .287 *.020
Importance of biking-friendliness .291 .108 *.007
Household income .096 .193 .620
Elementary education -.272 .362 .452
Intermediate education  .029 .191 .879
Car access -.185 .396 .640
Child age .014 .019 .473
Child gender -.016 .158 .920
Season .498 .409 .224
Model Summary 
Omnibus Tests of Model Coefficients Chi–Square 33.593

Sig. *<.000 
Cox and Snell R Square .048

 
Model 3.6 Neighborhoods and socioeconomic variables as related to 
many families with children  
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B)
Neighborhoods, compared to Grindtorp 
Ellagård 1.720 .354 *<.001 5.583
Ensta 1.248 .339 *<.001 3.483
Åkerby 1.485 .364 *<.001 4.414
Importance of many families with 
children -3.032 .772 *<.001 .048
Household income .311 .108 *.004 1.364
Elementary education .034 .196 .864 1.034
Intermediate education .621 .370 *.093 1.861
Car access .217 .198 .273 1.242
Child age .220 .417 .598 1.246
Child gender .017 .021 .409 1.017
Season .080 .162 .622 1.083
Model summary 
Omnibus Tests of Model Coefficients Chi–Square 43.702 

Sig.*< .001
Cox and Snell R Square .063
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Table 7.10 Neighborhoods as related to quality elements, Model 3.7-3.8 

Model 3.7 Neighborhoods and socioeconomic variables as related to car 
friendliness 
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B) 
Neighborhoods, compared to Grindtorp  
Ellagård 1.727 .361 *<.001 5.625 
Ensta 1.141 .376 *.002 3.130 
Åkerby .837 .352 *.017 2.311 
Importance of car-friendliness .175 .090 *.051 1.192 
Household income .070 .206 .736 1.072 
Elementary education .275 .380 .469 1.317 
Intermediate education -.231 .205 .260 .794 
Car access .047 .460 .918 1.048 
Child age .040 .020 *.050 1.041 
Child gender -.016 .167 .923 .984 
Season .206 .480 .667 1.229 
Model summary  
Omnibus Tests of Model Coefficients Chi–Square 52.689 

Sig.*< .001 
Cox and Snell R Square .079 

 
Model 3.8 Neighborhoods and socioeconomic variables as related to 
traffic safety 
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B) 
Neighborhoods, compared to Ensta  
Ellagård 1.156 .326 *<.001 3.176 
Grindtorp 1.325 .430 *.002 3.762 
Åkerby 1.608 .359 *<.001 4.992 
Importance of traffic safety .327 .178 *.066 1.387 
Household income -.059 .258 .818 .942 
Elementary education .000 .454 .999 1.000 
Intermediate education .298 .228 .191 1.347 
Car access .332 .495 .502 1.394 
Child age .086 .025 *.001 1.090 
Child gender -.009 .201 .963 .991 
Season -.232 .426 .586 .793 
Model summary  
Omnibus Tests of Model Coefficients Chi–Square 52.877 

Sig.*< .001 
Cox and Snell R Square .073 
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Chapter 8 

Table 8.1 Satisfaction and importance variables, parents of children Grades 0-5, percent, 
mean and standard deviation. 

Nos Variable definition 
 

Satisfaction, 
Binary  

Importance  
Ordinal 1(low)-5(high) 

  Percent
satisfied 

N= 297 Mean Std. 
deviation 

N= 
297 

1 Nice/beautiful experiences 30 % 281 3.534 0.772 296 
2 Freedom from traffic noise 33 % 295 3.959 0.754 296 
3 Stimulating outdoor 

environment for children 30 % 296 4.125 0.653 297 
4 Traffic safe environment for 

children 20 % 294 4.468 0.575 297 
5 Environment allows children 

to walk alone  45 % 293 4.337 0.669 297 
6 Neighborliness  42 % 284 3.377 0.834 297 
7 Liveliness  36 % 291 3.158 0.779 297 
8 Many families with children 52 % 288 3.313 0.818 297 
9 Pedestrian-friendly 58 % 297 3.803 0.717 294 

10 Biking-friendly 55 % 297 3.805 0.699 297 
11 Car-friendly 48 % 277 2.730 0.932 293 
12 Nearness to public 

transportation 57 % 295 3.889 0.837 297 
13 Nearness to parking 71 % 280 3.459 0.963 296 
14 Nearness to school 75 % 292 3.887 0.761 293 
15 Nearness between school and 

organized child activities  55 % 255 2.820 0.957 295 
16 Nearness between school and 

commuter train station 40 % 264 3.085 0.843 295 

Table 8.2 Travel mode and independent trip variables (dependent), percent.  

Variable definition Include modes Percent  N=296
Foot Foot, kick-board, kick-bike 50 % 149
Bicycle Bicycle, moped, bicycle + foot  25 % 75
Car Car, motorcycle, car + foot or bicycle 18 % 53
Public transportation Bus, commuter train, bus/train + foot, 

bicycle or car 6 % 19
Independent trip = 1, compared to adult escort = 0 64 % 293
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Table 8.3 Neighborhood, season, school location, individual and household variables 
among children Grades 0-5. 

Variable definition Percent N= 297
Ellagård 38 % 297
Ensta 29 % 297
Grindtorp 6 % 297
Åkerby 27 % 297

Percent of 1 Household income: (0-59 000 Skr./month) (1), compared to    
(60 000- Skr/month) (0). 58 % 283
Elementary education (1), compared to university (0). 8 % 289
Intermediate education (1), compared to university (0). 28 % 289
University education 64 % 289
Household car access (1), compared to no car access (0). 96 % 297
Work trip by car. One or two parents used a car to work = 1 69 % 297
Child gender: Male (1), Female (0) 49 % 294
Season: May – September = 1, October – November = 0 96 % 297
Location of school outside adjacent neighborhoods = 1 6 % 279
Child age (6-11 years)     Mean 9.475, Std deviation 1.767  297
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Table 8.6 Neighborhoods, quality elements and socioeconomic variables as they relate to 
travel mode choice. Model 1.1-1.2 

Model 1.1 Neighborhoods and socioeconomic variables as related to 
walking to school 
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B)
Neighborhoods, compared to Ensta 
Ellagård 2.060 .400 *<.001 7.847
Grindtorp 2.831 .728 *<.001 16.970
Åkerby 3.403 .525 *<.001 30.046
Household income -.932 .387 *.016 .394
Elementary education .715 .692 .302 2.044
Intermediate education .158 .381 .678 1.171
Car access 1.176 .822 .153 3.242
Work trip by car -.617 .396 .119 .539
Child gender .025 .306 .934 1.025
Child age .110 .088 .211 1.116
Season -1.650 1.348 .221 .192
Choice of school outside adjacent 
neighborhoods -2.761 .896 *.002 .063
Model summary 
Omnibus Tests of Model Coefficients Chi–Square 91.048 

Sig. *<.001
Cox and Snell R Square .293

 
Model 1.2 Neighborhoods and socioeconomic variables as related to 
cycling to school (relative to car escort). 
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B)
Neighborhoods, compared to Ensta 
Ellagård -1.186 .357 *.001 .306
Grindtorp -2.041 .912 *.025 .130
Åkerby -21.656 4859.036 .996 .000
Household income .547 .392 .163 1.728
Elementary education -.678 .940 .471 .508
Intermediate education -.546 .469 .244 .579
Car access -2.110 1.372 .124 .121
Work trip by car .010 .449 .983 1.010
Child gender -.076 .333 .819 .926
Child age .029 .094 .756 1.030

Season .444
13116.15

7 1.000 1.559
Choice of school outside adjacent 
neighborhoods -1.342 .819 .101 .261
Model summary 
Omnibus Tests of Model Coefficients Chi–Square 69.616 

Sig. *<.001
Cox and Snell R Square .233
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Table 8.6 Neighborhoods, quality elements and socioeconomic variables as they relate to 
travel mode choice. Model 1.3-1.4. 

Model 1.3 Neighborhoods and socioeconomic variables as related to car escort 
to school                                                                                                              
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B) 
Neighborhoods, compared to Ensta  
Ellagård -1.210 .427 *.005 .298 
Grindtorp -1.469 .884 *.097 .230 
Åkerby -1.456 .555 *.009 .233 
Household income .086 .428 .841 1.089 
Elementary education .675 .707 .340 1.964 
Intermediate education .695 .449 .121 2.003 
Car access 18.237 11342.934 .999 83242644.681 
Work trip by car .934 .557 *.093 2.545 
Child gender -.114 .354 .747 .892 
Child age -.219 .099 *.027 .803 

Season 18.638 11740.460 .999
124213494.41

9 
Choice of school outside adjacent 
neighborhoods .837 .611 .171 2.308 
Model summary  
Omnibus Tests of Model Coefficients Chi–Square 34.443 

Sig.  .001 
Cox and Snell R Square .123 

 
Model 1.4 Neighborhoods and socioeconomic variables as related to 
public transportation to school 
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B) 
Neighborhoods, compared to Ellagård  
Grindtorp 3.831 2.174 *.078 46.115 
Åkerby 4.373 1.764 *.013 79.285 
Ensta 1.806 1.486 .224 6.087 
Household income .185 1.169 .874 1.204 
Elementary education -2.841 1.688 *.092 .058 
Intermediate education -2.415 1.171 *.039 .089 
Car access -2.188 1.427 .125 .112 
Work trip by car -.299 .899 .739 .741 
Child gender .992 .847 .242 2.696 
Child age .071 .232 .759 1.074 
Season 1.332 2.021 .510 3.787 
Choice of school outside adjacent 
neighborhoods 5.223 1.146 *<.001

185.44
0 

Model summary  
Omnibus Tests of Model Coefficients Chi–Square 45.793 

Sig. *<.001 
Cox and Snell R Square .160 
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Table 8.6 Neighborhoods, quality elements and socioeconomic variables as they relate to 
travel mode choice. Model 2.1. 

Model 2.1 Neighborhood quality, importance and socioeconomic variables as related to 
children walking to school 
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B)
Significant quality variables, final model   
Stimulating outdoor environment for children -1.336 .387 *.001 .263
Environment allows children to walk alone .838 .358 *.019 2.311
Nearness to school 1.892 .437 *< .001 6.633
Other variables retained in the final model   
Importance of a stimulating outdoor environment  .843 .272 *.002 2.324
Importance of environment allows children to walk 
alone -.168 .266 .527 .845
Importance of nearness to school .217 .254 .392 1.243
Household income -.004 .351 .991 .996
Elementary education .766 .653 .240 2.152
Intermediate education  .149 .374 .690 1.161
Car access -.289 .951 .761 .749
Work trip by car -.490 .393 .212 .613
Child gender .055 .309 .859 1.056
Child age .061 .089 .494 1.063
Season -2.572 1.703 .131 .076
Choice of school outside the adjacent neighborhoods -3.109 .995 *.002 .045
Model Summary 
Omnibus Tests of Model Coefficients Chi–Square 81.528 

Sig. *< .001
Cox and Snell R Square .276
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Table 8.6 Neighborhoods, quality elements and socioeconomic variables as they relate to 
travel mode choice. Model 2.2. 

                                              
 
 

42 Walking and public transportation choices were excluded from this estimaten.  

Model 2.2  Neighborhood quality, importance and socioeconomic variables as related to 
children cycling to school relative to car escort.42 
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B)
Significant quality variables, final model  
Nearness to school 1.892 .437 *<.001 6.633
Other variables retained in the final model  
Importance of nearness to school .217 .254 .392 1.243
Household income .484 .579 .403 1.623
Elementary education -2.002 1.081 *.064 .135
Intermediate education  -1.614 .637 *.011 .199
Car access -21.764 25083.852 .999 .000
Work trip by car -.834 .763 .274 .434
Child gender .048 .505 .924 1.049
Child age .355 .141 *.012 1.426
Season 16.056 25083.852 .999 9400323.513
Choice of school outside the adjacent 
neighborhoods -1.031 1.004 .305 .357
Model Summary 
Omnibus Tests of Model Coefficients Chi–Square 35.581 

Sig. *< .001
Cox and Snell R Square .297
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Table 8.6 Neighborhoods, quality elements and socioeconomic variables as they relate to 
travel mode choice. Model 2.3. 

Model 2.3  Neighborhood quality, importance and socioeconomic variables as related to 
children’s car escort to school 
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B)
Significant quality variables, final model  
Nearness to school -1.875 .391 *<.001 .153
Other variables retained in the final model  
Importance of nearness to school -.443 .282 .116 .642
Household income -.464 .456 .309 .629
Elementary education .669 .786 .395 1.952
Intermediate education  .546 .451 .226 1.726
Car access 19.204 10591.639 .999 218929178.040
Work trip by car .967 .593 .103 2.630
Child gender -.179 .376 .635 .836
Child age -.253 .107 *.018 .777
Season 18.250 11287.533 .999 84280718.053
Location of school outside the adjacent 
neighborhoods .496 .710 .485 1.642
Model Summary 
Omnibus Tests of Model Coefficients Chi–Square 48.852 

Sig. *< .001
Cox and Snell R Square .174
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Table 8.7 Neighborhoods as related to quality elements among parents of children in 
Grades 0-5. Model 3.1-3.2 

Model 3.1. Neighborhoods as related to nearness to school 
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B) 
Neighborhoods, compared to Ensta  
Ellagård 1.937 .423 *<.001 6.940 
Grindtorp .397 .693 .566 1.488 
Åkerby 1.856 .525 *<.001 6.401 
Household income -.760 .420 *.070 .468 
Elementary education .960 .715 .179 2.612 
Intermediate education .347 .430 .419 1.415 
Car access 3.321 .918 *<.001 27.698 
Work trip by car -.828 .464 *.075 .437 
Child age -.195 .339 .566 .823 
Child gender .023 .093 .807 1.023 
Season -1.804 1.385 .193 .165 
School located outside adjacent 
neighborhoods -.396 .655 .545 .673 
Importance of nearness to school .303 .245 .216 1.353 
Model summary   
Omnibus Tests of Model Coefficients Chi–Square 49.773 

Sig. *<.001 
Cox and Snell R Square .177 

 
Model 3.2. Neighborhoods as related to outdoor environment allowing 
children to walk alone 
Variable definition 
*=Significance below the 0.1 level B S.E. Sig. Exp(B) 
Neighborhoods, compared to Ensta  
Ellagård 1.166 .369 *.002 3.209 
Grindtorp .738 .653 .258 2.092 
Åkerby 1.848 .451 *<.001 6.349 
Household income -0.155 .341 .649 .856 
Elementary education .591 .577 .306 1.805 
Intermediate education .697 .348 *.045 2.007 
Car access 1.570 .759 *.039 4.805 
Work trip by car -0.842 .356 *.018 .431 
Child age -0.025 .281 .929 .975 
Child gender .136 .080 *.090 1.146 
Season .577 .730 .429 1.781 
School located outside adjacent 
neighborhoods .097 .595 .870 1.102 
Importance of nearness to school 0.505 .235 .031 1.657 
Model summary  
Omnibus Tests of Model Coefficients Chi–Square 43.208 

Sig. *<.001 
Cox and Snell R Square .153 
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