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Abstract

Motivated by the Sustainable Development Goals of the United Nations, this study
explores transport-based social exclusion (TBSE) based on a comparative analysis between
Japan and Bangladesh, aiming to derive useful insights into inclusive urban policy, with
respect to those disadvantageous areas and population groups. It is difficult to measure social
exclusion directly because of its social features. This research challenges the measurement by
making use of the concept of well-being, which has been widely studied, and argues that

TBSE occurs when transport disadvantages lead to a decline of individual’s well-being.

The thesis consists of eight chapters, where identification of TBSE, links between
transport disadvantage and TBSE, influence of social exclusion (SE) on future life and
migration choices; and the links between travel behaviour, well-being and health-related
quality of life are mainly examined. All the analyses are conducted in association with the

living (built) environment.

This study contributes to literature significantly in terms of capturing TSE from the
life-oriented perspective in a comprehensive way across the whole thesis. This is the first
study in the urban/transport policy literature, to apply the time perspective theory, associated
with migration choices, and to apply the life-oriented approach to the SE study. Considering
the explanations of framework and methodologies that have been employed, this section will

describe the main contents of each chapter and the connections between them.

In Chapter 1, the fundamental aspects behind the transport-based social exclusion
theories are discussed, as well as the motivation and main research questions arisen, where the
importance of transport systems and urban planning and their influence on social exclusion

and deterioration or enhancement of the citizens’ quality of life is highlighted.

In Chapter 2, a literature review covering some of the most fundamental theories behind
transport disadvantage and social exclusion is conducted. In addition, relevant information
regarding the different societal and geographical backgrounds related to the different survey

locations is provided in that chapter.

Chapter 3 describes the process and the main features for collecting the data that were

employed in the empirical studies, and the most important descriptive analysis and aggregate



results for understanding in full perspective the research background and objectives. After that,

the main body dissertation is divided into four chapters (see Figure 6).

Chapter 4 explores the identification of transport disadvantage conditions in the context
of a developing country (Bangladesh) based on variables that were chosen and adapted from
the existing literature on transport-based social exclusion. Factor analysis techniques are
utilized to identify the main underlying factors behind the evaluated aspects, as well as their

similitudes and differences with respect to the existing theory.

Chapter 5 focuses on the negative impacts of transport disadvantage on well-being that
arise from the operation and use (or lack of use) of transport systems, travel behaviour
patterns and social interactions in the living environment. The data that were used for
elaboration of these chapters were obtained from a field survey. The survey was conducted
between March and May 2015 in the three main Bangladeshi cities (Dhaka, Khulna and
Chittagong).

Chapter 6 focuses in future life choices of young people in selected areas of Hiroshima
prefecture. More specifically, we surveyed high school students in 1%, 2™ and 3™ year of high
school between May and September 2016. Some locations were selected in depopulating
areas of Hiroshima prefecture. Japanese society is currently facing serious issues related to
population decline in specific areas, attributable mostly to internal migration and aging
population. In consideration of this, in this chapter the implications of situations of transport

disadvantage and social exclusion on future life choice are examined,

Chapter 7 deals with the links between the built environment, travel behaviour and
Health-Related Quality of Life (QOL) in Japanese urban areas. Data from a survey on
Health-Related QOL conducted in 20 Japanese cities in 2010 were used for the analysis of
this chapter. The interactions between built environment and travel behaviour, the generation
of non-motorized trips and their positive and negative contributions to well-being are
examined in detail in this chapter. In a second section of this chapter, we examine the
influence of parks and green urban areas on health-related QOL. Based on different travel

behaviour patterns, specific groups at higher risk of social exclusion were identified.

Finally, Chapter 8 recalls and summarizes the main findings and conclusions from all the
chapters of this dissertation, describes the limitations of the study, policy recommendations

oriented toward more inclusive urban environments and the planning of transport systems that

il



enhance people’s quality of life and well-being. Policy implications, limitations and future

research directions are also discussed in this section.

The incorporation of well-being and life-oriented approach aspects to the
characterization of transport-based social exclusion provides new methodological insights
into the identification of vulnerable groups, in terms of their higher risks of social exclusion
due to exposure to conditions of transport disadvantage. Discussions on the implications of
existing and potential transport-based social exclusion issues are also provided in this
dissertation, in consideration of specific problems associated with each survey location:
efforts to alleviate poverty and unplanned urban expansion in Bangladesh, depopulation in

rural areas of Japan, and rural-to-urban migration and aging population in Japan.
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1. Introduction



Chapter 1
Introduction

1.1 Motivation

The use of transportation services allows people to access goods and services in order to
satisfy the daily life needs. People usually perform various life activities by moving from one
place to another. The better the accessibility between places is, the higher the probability of
activity participation, and the higher the quality of activity participation (e.g., shorter travel
time and more effective use of time). As a result of various levels and qualities of

accessibility, people’s lives may be affected in diverse ways.

That is why it is a generally accepted idea that the urban mobility can have social and
cultural meanings for citizens, and boosts the individual and collective development potential
of cities. At the same time, it has been simultaneously widely recognized how poor or
unavailable transport can be reflected in a reduced accessibility to social networks, facilities,
goods and services. Increasingly with the time it has become acknowledged that poverty,
destitution, disabilities, social exclusion and social vulnerability are aspects that contribute to

the existence of disadvantaged communities.

In the Sustainable Development Goals of the United Nations, it is widely recognized the
needs to reduce poverty, ensure access to adequate, safe and affordable housing; provide
access to safe, affordable, accessible and sustainable transport with special attention on the
vulnerable users; reduce the number of affected people by disasters, reduce the deaths and
injuries from road traffic accidents, reduce the environmental impact of cities, provide access
to green and public spaces and the need to strengthen national and regional development

planning through economic, social and environmental links; among other goals. (UN, 2006).



A basic principle must be considered when realizing the importance of the study of social
exclusion related issues: economic and social opportunities (should) be made available to
each person without any discrimination. It is also recognized that the exclusion and

marginalization can lead to frustration, hostility and fanaticism (UNESCO, 1995).

We can easily derive that transport operations and transport systems have a big impact
and decisive role for the accomplishment of the above mentioned goals. Therefore, it is
especially important to ensure that developing societies will be able to adapt their transport
systems, as well as their population and economic growth to ensure the sustainability for

future generations and guarantee the accomplishment of those goals.

In cities of the developing world (South Asia and South America) a diverse type of
transport disadvantage issues can be easily noted: lack of adequate spaces for the circulation
of pedestrians and cyclists, growing demand for transport services that completely outstrips
the supply of these services, severe levels of air pollution, noise, congestion and traffic fatality
levels that keep increasing in some cases, citizens in monetary poverty who cannot afford the
transport fares, the presence of important numbers of captive users due to mode accessibility
and residential location and therefore in a situation of overreliance with respect to a single
mode. In addition, it is quite usual the existence of informal transport services that provide

important services to populations that could not afford the cost of the formal ones.

In many cities of the developing world, existing mechanisms of planning and
decision-making have not allowed a successful inclusion of the demands of city residents who
are pedestrians, bicyclists and public transport users; who happen to be a neglected majority

of the city residents.



As for the developing cities of the world, most of the discussion has been primarily
focused on urban mobility and poverty. Urban poverty is generally recognized as a growing
phenomenon in many countries around the world, and a growing number of researchers are

investigating its relationship with mobility (Davila, 2013).

Having examined the concept of health-related quality of life, by addressing the
transport-based social exclusion we can also formulate and propose policy approaches for
improving the quality of life of vulnerable populations, including but not only limited to the
health-related quality of life. By improving the transportation systems and therefore providing
disadvantaged individuals with more possibilities to travel (i.e. better quality, more affordable,
more accessible, more convenient, etc.), we can eliminate or reduce the transport-based social
exclusion that they are experiencing and improve the quality of life in a broad sense, or

addressing its specific components.

We can consider different approaches to define transport-based social exclusion

depending on the location and other characteristics of the disadvantaged communities.

® Having a disability, being elderly, etc., reduces the chances for a quick or comfortable
mobility.
® Having a low income and therefore, a very limited and constraint budget for traveling
poses many undesirable restrictions on many people’s daily life, especially in developing
countries, where long travel times or unaffordable fares for transport can add serious
difficulties to people’s daily lives.
We consider that relatively little of transport-based social exclusion has been studied in
developing countries, in comparison to the situation in developed countries such as Australia
or England where transport-based social exclusion have been more consistently studied

during the previous years. In addition, it is important to consider that urban dwellers in



developing countries are less motorized and therefore less car-dependent than developed
societies. Therefore we expect the mechanisms that lead to transport-based social exclusion
will be drastically different between developed and developing countries. I consider this to be
one of the most important contributions of this work, since no studies have previously
compared and put into perspective how these mechanisms that allow social exclusion operate

among different social backgrounds.

Many measures to tackle and reduce the social exclusion and transport disadvantaged
related phenomena are largely based on government policies. But for decades, social inclusion
has not been included in the outcomes of interest for policymaking processes, especially in
developing countries. Policymaking, in essence, concerns making choices regarding a system

in order to change the system outcomes in a desired way (Marchau et al., 2008)

1.2 Background and scope

Commonly, specific groups have been identified as more vulnerable than others: immigrants
and ethnic minorities, persons and households with no car possession and living in places
where public transport services are expensive or inaccessible, elderly people (who are too old
to drive), low income groups, women and other travel-impaired individuals. However, in
developing countries; no car possession and higher dependency of non-motorized and public
transport are more common, so it is expected that low income cut-off values will have more

variation when identifying disadvantaged groups in this sense.

It is important in this context to make a distinction between the monetary and the
non-monetary types of poverty. From the monetary poverty point of view, for instance, the
UN recognizes people living on less than $1.25 a day as a measure for extreme poverty. The

conceptualization of (monetary) poverty will change according to national standards and



definitions, but it will be mostly associated with income. In the non-monetary implications of
poverty, aspects others than income such as access to social protection systems, equal rights to
economic resources, access to basic services, ownership and control over land and property,
natural resources, appropriate new technology and financial services are taken into account.
Additionally, the measurement of poverty based solely on income has a number of drawbacks,
including in relation to transport. For example, the number of dependents will substantially
impact on the cost of travel and household expenditure, and the cost of housing is related to
location and in turn to availability of transport. Thus, little or no account is taken of needs,
consumption, assets and other factors which impact on life quality, such as personal

satisfaction (Stanley, 2009).

1.2.1 Developing countries - Bangladesh

These cases can be widely observed in Bangladesh a relatively small but densely populated
country, with a dynamic economy and growing population, principally in the urban areas.
However, those who migrate are often low-skilled and poor, with the outcome that they end
up in the informal economy and in low quality housing (Cervero 2000). For very poor people,
savings are often lost in travelling to higher-income opportunities in the city, as well as
medical, educational and other essential services (Cervero 2013).

The study has been conducted in the three main cities of Bangladesh: Dhaka, Chittagong
and Khulna. Dhaka, the capital of Bangladesh, is one of the fastest-growing megacities in the
world. An estimated 300,000-400,000 migrants, mostly poor, arrive at the city annually
(World Bank, 2007), therefore Dhaka’s population of 12 million is expected to grow to around
20 million in 2020, and Dhaka is projected to be one the world’s most populous cities
(UN-Habitat, 2006). There is a tremendous pressure of influx of migrants in Dhaka city, much

driven by rural poverty, river erosion and natural calamities forcing them to migrate to Dhaka



city in search of better livelihoods. The continuous migration of rural people to Dhaka city

has added significant pressure to its already overstretched infrastructure. (Shams et al., 2014)

Dhaka’s poor work in a range of sectors providing much needed labour to the city. Much
of this employment is in the informal sector. Poor male workers are mainly employed as
production workers (including rickshaw pullers and other transport workers) and trade
workers (street vendors, retail trade, etc.). In Dhaka City, the poor spend the majority of their
budget on food (62 percent) and housing (14 percent) as the major expenditures. Around 3%
of the budget expenditure goes for transport among the poorest of Dhaka. More than two
thirds of male workers from poor households are found in two categories of jobs - production
workers (including transport labourers such as rickshaw pullers) and trade workers (street

vendors, retail trade) (World Bank, 2007).

Many migrants coming to Dhaka end up in slums where living conditions are
particularly grim, where overpopulation, polluted environment, lack of jobs, and deteriorating
law and order are often complaints of the new migrants when they arrive. However, in spite of
these negative factors, they do not usually express a desire to go back to their villages
(Bhuyan et al, 2001). A substantial increase in earnings contributes largely to this situation

since it seems to compensate for most of the drawbacks of life in Dhaka.

1.2.2 Japan

Japan has been experiencing a natural population decrease with annual deaths
overtopping the births. It is estimated that the number of people aged 65 or above will exceed
30% in all Japan’s prefectures in 2040. Furthermore, in 2060, Japan’s population will be about
86.7 million, about 30% less than in 2010 (National Institute of Population and Social

Security Research, 2014).



Japan has experienced a long and complex migration process. This process has been
accompanied by a long and slow out-migration from rural to urban areas before the World
Wars as a result of the industrialization process. Population were concentrated around the
Tokaido megalopolis—the area along the Pacific coast between Tokyo and Osaka during the
period of rapid economic growth in the 1950s and 1960s, and then suburbanization appeared
in the areas surrounding the large metropolises in the later period. However, after 1983,

population again concentrated towards the megalopolis (Wang, 1991).

Depopulation and ageing communities largely give disadvantages to the rural areas. With
little prospect of the younger generations taking over the farming or remaining businesses in
the region, the number of abandoned agricultural lands and the vacant houses have been
increasing. Further, this condition also leads to the increasing demand on the social services

for residents, such as medical and nursing care.

Several comprehensive development plans have been implemented by Japanese
government to fight rural depopulation. However, persuading people to reside in rural areas is
not an easy task. As the alternative solution, Japanese government is looking at the
importance of urban-rural exchange. Moreover, much is being discussed about “revitalization”
as one of the key strategies that should be considered to mitigate and reverse the negative

effects of depopulation.

In the period May 2015 — February 2016 a group project was conducted in
Kita-Hiroshima, a predominantly rural municipality in the northern part of Hiroshima
prefecture where depopulation issues are quite evident. In consideration of the issue of
depopulation, efforts were dedicated to make contacts with local residents and understand the
conditions of their daily life, as well as the difficulties and needs associated to the

depopulation and aging population issues that are present in the area. The purpose of the



group project was to propose useful strategies to promote and foster revitalization of the areas

of Kita-Hiroshima.

It is common that small scale farmers (one of the most important population groups)
cannot depend on the income from agriculture only. In other words, they are basically not
full-time farmers, as most of them must do another job for living. In addition, we discovered
that Kita-Hiroshima has interesting and relatively unknown natural spots that could be
exploited as a resource, since Kita-Hiroshima is very rich not only in natural but also in
cultural heritage. Due to the mountainous topography of the area, infrastructure for winter
sports is well-developed (i.e. sky resorts), but there are still lack of options for tourism

activities in summer, especially for sports tourism.

What the rural people think is uninteresting can eventually be an amazing attraction for a
visitor from outside. Far from boring, the rural areas are full of experiences and things that
can never be experienced in the cities. Therefore, these natural assets could play a role in
attracting more visitors, thus contributing to the revitalization and further diversification of

the local economy.

Having this in mind, from the group project we found that ecotourism and sport-related
activities (e.g. cycling, hiking) could be better promoted by diffusing information to potential
visitors. One the outcomes of the group project consisted of a cycling map (see Figure 1) that
aims to attract more visitors in the future to the area and contribute to the revitalization of the
zone. The map shows with some detail recommended routes for visitors, classified by distance
and difficulty level, and depicts the most attractive sightseeing spots that can be found along

the routes.
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Figure 1. Design of cycling map for Kita-Hiroshima

After this group activity, I designed and implemented a survey in selected locations of
Hiroshima prefecture, with Chiyoda town in Kita-Hiroshima included (see Figure 1). The
survey aimed to find future migration preferences of young people (i.e. high school students)
in rural areas of Hiroshima prefecture. In the context of aging population and depopulation,
the current ideas, intentions and preferences of young people related to temporary and
permanent migration are of crucial importance for the future development of the regions.
Making rural areas like Kita-Hiroshima more attractive for young people to stay and settle
would also contribute to revitalization efforts, which are of interest to the government at the

local, regional and national levels.

In addition, a survey for assessing Health-related Quality of Life (QOL) in several
Japanese cities (large metropolitan areas and middle-size cities) was conducted in 2010

(Zhang, 2013). Based in this available information, I analyse how several factors related to
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built environment and travel behaviour affect health-related QOL of urban dwellers. More

details are explained in the following sub-sections.

1.3 Research questions and objectives

Considering the background and scope discussed above, the main research issue to be
addressed in this dissertation is related to the necessity of identifying and characterizing
groups of people that should be considered as transport-based socially excluded, and
understanding more in detail the underlying reasons behind the exclusion in order to

undertake mitigation or elimination measures.

Social exclusion has been defined in terms of limited access to resources, goods and
services, and the inability to maintain a certain level of social contacts and participation,
which are normally available to others (Levitas et al., 2007). It has been difficult to measure
social exclusion directly, because it is a social concept. In other words, it is hard to reach
social agreements on which levels should be adequate because different stakeholders have
different sets of mind on socially acceptable standards and norms.

Nevertheless, measurements and characterization of social exclusion are necessary
because its existence may affect the individual’s well-being. According to the definition of
social exclusion, it can be caused by several factors among which access to transport services
is included. In other words, social exclusion can be a potential consequence of a transport
disadvantage situation. Thus, in the context of transport policy, measures could be considered
for reducing and alleviating social exclusion.

With the above considerations, we raise the following questions for this study.
® Can we measure social exclusion caused by transport (i.e., transport-based social

exclusion: TBSE)? If so, how?

11



® How social exclusion and well-being can be related to each other?

® What implications can be derived from transport-disadvantage situations that residents of

a certain area face in their daily lives?

Here, we assume that TBSE occurs when transport disadvantages lead to a decline of
individual’s well-being. Poor access to transport services is very likely to pose important
limitations to the levels of social contacts and participation that a person can reach, thus
making him/her less able to perform activities that would contribute to enhance his/her quality
of life. As a consequence, a decline of well-being could be eventually observed. Considering
that there is a limited understanding on which aspects of transport systems impact individual’s
well-being as previously mentioned, related objectives associated to the former questions are:
® To understand more in detail what how transport-based social exclusion in a developing

country in Asia (Bangladesh) occurs, based on associated indicators for measuring

transport disadvantage and well-being.

® To quantify the effects of transport-based social exclusion on future migration and life

choices of high-school students in rural Japan (Hiroshima prefecture).

® To analyse how the transport systems and travel behaviour affect people who can be
considered at higher risk of becoming “socially-excluded”, within a general framework of

health-related quality of life in Japanese urban areas.

The impacts on well-being caused by the (lack of) access to and use of different transport
systems are quantified in all the chapters, considering several cases of study regarding

developed and developing countries in Asia and involving specific target groups.
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In Bangladesh, urban dwellers in the three main cities of the country were randomly
surveyed. They answered questions regarding their perceived well-being, travel behaviour,

use of time and difficulties they face when using transport services.

For the case of Japanese rural areas, the main research questions are focused on the
phenomenon of migration of young people. A general idea of how transport disadvantage is
experienced in rural areas, but a deeper understanding of it is necessary in order to understand
its implications in social exclusion, future life choices and future migration plans. Being able
to predict better the drivers of migration behaviour can allow policymakers and planners to

monitor and control more properly for internal migration and its multiple implications.

In the case of Japanese urban areas, we aim to provide additional evidence on how the
residential environment affects the use of active travel modes and health-related quality of life
(QOL) in the context of Japan. Improving the health-related quality of life for residents in
urban areas has been a goal for policymakers and urban planners in Japan. Links between
transport-based social exclusion and a deteriorated health-related quality of life — particularly
in the mental and social aspects — are explored for the case of urban dwellers in Japanese
cities. The influences of use of active travel modes associated with the residential
environment, as well as the heterogeneity in travel behaviour on transport-based social

exclusion are therefore examined in detail.

1.4 Outline and structure of the dissertation

Considering the explanations of framework and methodologies that have been employed, this

section will describe the main contents of each chapter and the connections between them.
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Figure 2. Outline of the dissertation

In Chapter 1 the fundamental aspects behind the transport-based social exclusion
theories are discussed, as well as the motivation and main research questions arisen, where the
importance of transport systems and urban planning and their influence on social exclusion

and deterioration or enhancement of the citizens’ quality of life is highlighted.

In Chapter 2, a literature review covering some of the most fundamental theories behind
transport disadvantage and social exclusion is conducted. In addition, relevant information
regarding the different societal and geographical backgrounds related to the different survey

locations is provided in that chapter.

Chapter 3 describes the process and the main features for collecting the data that were

employed in the empirical studies, and the most important descriptive analysis and aggregate
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results for understanding in full perspective the research background and objectives. After that,
the main body dissertation is divided into four chapters (see Error! Reference source not

found.).

Chapter 4 and Chapter 5 focus on the identification of transport disadvantage conditions
and negative impacts on well-being derived from the operation and use (or lack of use) of
transport systems, travel behaviour patterns and social interactions in the living environment.
The data that were used for elaboration of these chapters were obtained from a field survey.
The survey was conducted between March and May 2015 in the three main Bangladeshi cities

(Dhaka, Khulna and Chittagong).

Chapter 6 focuses in future life choices of young people in selected areas of Hiroshima
prefecture. More specifically, we surveyed high school students in 1%, 2" and 3™ year of high
school between May and September 2016. Some locations were selected in depopulating
areas of Hiroshima prefecture. Japanese society is currently facing serious issues related to
population decline in specific areas, attributable mostly to internal migration and aging
population. In consideration of this, in this chapter the implications of situations of transport

disadvantage and social exclusion on future life choice are examined,

Chapter 7 deals with issues related to travel behaviour and health-related Quality of Life.
Data from a survey on Health-Related quality of Life conducted in 20 Japanese cities in 2010
were used for the analysis of this chapter. The interactions between built environment and
travel behaviour, the generation of non-motorized trips and their positive and negative

contributions to well-being are examined in detail in this chapter.

Chapter 8 recalls and summarizes the main findings and conclusions from all the

chapters of this dissertation, describes the limitations of the study, policy recommendations
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oriented toward more inclusive urban environments and the planning of transport systems that
enhance people’s quality of life and well-being. Future research directions are also discussed

in this section.

Furthermore, it should be clarified that the chapters were numbered in this way that is
different from the chronological order in which the different surveys that provided data for
each one of these chapters were conducted. The reason for considering this was to provide a
logical framework for connecting the ideas. In the chapters 4 and 5, the basic elements of the
connections between transport disadvantage, social exclusion and well-being are discussed. In
chapters 5, 6 and 7, the application of these concepts into different specific backgrounds and

targeted populations were examined.

1.5 Research framework and methodology

This dissertation consists of a series of empirical studies that were based on information
collected though 3 different surveys, chronologically ordered as follows: the first one was
conducted in 20 urban areas across Japan and was aimed to collect information related on
health-related quality of life; the second one was conducted in the three main urban areas of
Bangladesh and was aimed to collect information of travel behaviour, transport disadvantage
and social exclusion related issues; and the third survey was conducted among high school
students of rural areas in Hiroshima prefecture, it aimed to collect information on social
exclusion related to life in depopulating areas and future life choices. For details of the survey

contents, please refer to Chapter 3.

First, a theoretical development and a comparison with the concept of utility in
econometrics were adopted as an approach for understanding the impacts of transport

disadvantage on social exclusion and well-being.
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Factor analysis was used in order to understand factors related to transport disadvantage
and their covariance structure, in terms of a smaller number of underlying unobservable
(latent) “factors”. Using this technique has proven useful to find useful interpretations and
grouping for a set of proposed questions (observed variables) in the surveys conducted in
Bangladesh and Hiroshima Prefecture, when inquiring about lists of disadvantage or

exclusion factors that are relatively numerous in elements.

Tests of the social exclusion related variables by using correlation matrix techniques
were also employed. Although it is considered that there are two main types of correlation,
Pearson's product-moment correlation coefficient was preferred since it is the one people most
often refer to when they use the term correlation coefficient. It has been widely used in social
sciences, and considered useful in sorting through different factors to determine which, if any,

have an association with each other.

In order to analyse differences in targeted indicators among proposed groups, the
analysis of Variance (ANOVA) has been employed. ANOVA is a statistical method used to
test differences between the means of three or more independent (unrelated) groups, by
comparing the means between the groups of interest and determining whether any of those

means are statistically significantly different from each other.

In order to determine the influence of different factors on well-being, different types of
regression models were adapted depending on the type of well-being variable to be analysed.
Variables such as life satisfaction (LS) involving several life domains are treated as a
continuous type variable with normal distribution, so a linear regression is used in this case, in
order to examine whether features within individual attribute, travel behaviour and built
environment as a set of predictor variables do a good job in predicting LS as an outcome

variable, and which variables in particular are significant predictors of LS as well. Similar
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cases can be observed for health-related quality of life assessment, in which scores are
assigned to the different dimensions of health (physical, mental, social) after being calculated
(see section 2.7.1 The SF-36 questionnaire). These scores are treated as continuous variables

with normal distribution.

Other variables such as Optimism are treated as an ordinal-type variable, with
respondents answering in a scale from 1 to 5 to the question “Do you think you are very
optimistic about the life of you and your family in future?” Therefore, ordinal regression
models are used for predicting Optimism, an ordinal variable whose value exists on an

arbitrary scale where only the relative ordering between different values is significant.

For the case of happiness, it has been treated as a continuous variable in the case of the
survey in Hiroshima prefecture, whereas it has been treated as 2 binary-type variables

2

(“Happy: “Yes” or “No” and “Unhappy”: “Yes” or “No”) in the case of the survey in
Bangladesh, after noting that there is little tendency to choose extreme values in responses of

Happiness as values of an ordinary scale (from 1 to 5). This type of approach yields to

interesting results that can be observed in Chapter 5.

In Figure 3 the research background of transport disadvantage and transport-based social
exclusion in function of how well-being is affected corresponding to chapters 4 and 5 - can be

observed.
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Figure 3. Influence of transport disadvantage on well-being in Bangladeshi cities — basic
framework for Chapter 4 and Chapter 5

Chapter 6 deals with the future life choices of high school students in rural areas of
Hiroshima prefecture (see Figure 4). These choices were categorized by using confirmatory
factor analysis (CFA), which is a special form of factor analysis that is commonly used in
social research. It was used to test whether measures of the construct Future Life Choices
were consistent with a hypothetical understanding of the nature of that construct into three

types of choices: family, career and individual plans.

In Chapter 6 we employ a multinomial logistic regression (MNL) model for predicting
the possibilities of choosing different migration options: decided to migrate, decided to stay,
will possibly migrate, and has not considered. MNL models are used when the dependent
variable in question is nominal (the dependent variable falls into any one of a set of categories
that cannot be ordered in any meaningful way unlike an ordinal type variable) and for which
there are more than two categories. In addition, the possibility of returning to the current
residential location after a hypothetical migration case is modelled by using “Consider
returning: Yes or No” and “Consider migrating permanently: Yes or No” as a binary type

variable, therefore using binary logistic regression models to predict the influence.
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In addition, structural equation modelling (SEM) was used in several parts of this
dissertation work. SEM 1is a multivariate statistical analysis technique that is used to analyse
structural relationships, by combining factor analysis and multiple regression analysis, and it
is used to analyse the structural relationship between measured variables and latent constructs
upon specification of a measurement model (which indicate how the constructs should be
constituted according to the theories) and a structural model (which specifies relations among
constructs). Considering this, the joint influence of different types of social exclusion on
future life choices, the influence of Time Perspective (TP) profile scores on future life choices
(by applying Simultaneous Equation Regression Models which are an extended form of a
SEM procedure), and the influence of lifestyle habits, residential environment and travel

behaviour on health-related quality of life were assessed by using SEM.
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Figure 4. Transport-based disadvantage, social exclusion and future life choices of high school
students in Japan — basic framework for Chapter 6

In the study of health-related quality of life in Japanese cities (Chapter 7), Cluster
Analysis techniques are used in order to more easily understand travel behaviour patterns

when it comes to combine commuting and non-commuting activities. Cluster analysis is a
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data exploration (mining) tool for dividing a multivariate dataset into “natural” clusters

(groups), which can be considered as an unknown number of distinct sub-populations.

In Chapter 7, some cases of continues variables which do not follow normal distributions
can be observed; hence other types of regression models were used, such as Tobit regression
for predicting the influence of several predictors on active travel scores (measure relative to
the frequency for cycling and walking) and zero-inflated negative binomial (ZINB) to predict
which variables influence the frequency of trips for activities different than commuting. In the
second part of Chapter 7, path analysis and SEM are employed to assess the influence of park
usage on Health-Related Quality of Life, considering aspects of park usage and satisfaction

with several park functions.
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Figure 5. Influence of built environment on travel behaviour and well-being in Japanese cities —
basic framework for Chapter 7

Finally, a general framework is provided for understanding the overall connections
among the different parts of the dissertation in a logical way rather than in the sequential way
that they have been previously discussed. In Figure 6 the distinction between rural and urban
areas as cases of study, as well as between developing and developed countries (i.e.

Bangladesh and Japan respectively) can be observed. In different social and geographical
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contexts, several transport-based social exclusion situations are represented and characterized
in function of the impacts that situations of transport disadvantage (associated to travel
behaviour and urban planning as well) have on an individual’s well-being. Definitions and
more detailed explanations of the basic terminology for understanding the framework can be

observed in the following sub-section.
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Figure 6. General framework of the dissertation

1.6 Terminology related to this study

As it occurs with well-being, the terms “transport disadvantage” and “social exclusion” have
been interchangeably used in the literature, together with terms such as transport poverty,
mobility disadvantage, and accessibility.

® Well-being:

The term of well-being is also called on the ground of human happiness studies, and it can be
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a synonymous of “quality of life” or might denote that something is in a good state. It is a
generic term for all the good. Well-being is usually correlated with how well a person’s life is
going from their point of view. Therefore, well-being is a subjective concept, related to each
person’s reference of ‘what is good’ for them (Duarte et al., 2010).

Well-being is very often associated with words such as ‘happiness’, ‘quality of life’ and
‘life-ability’ when used in a broad sense. In addition, an enduring satisfaction with one’s
life-as-a-whole is called 'life-satisfaction' and often it also commonly referred to as 'happiness'
(Veenhoven, 2004). In general, a variety of terms related to well-being have been

interchangeably used.

Focused on individuals within their lives, psychology has been, since their early stages,
concerned about observing and developing measures of individuals® well-being. Research
developments of the latest decades have strengthened the importance on the individuals’
behaviour to understand, not only their choices, but also how can this be incorporated in the
modelling tools that are used to picture present demands and future calls on society levels

such as economy, transport and social policies, among others (Duarte et al., 2010).

® Health-related quality of life

In public health studies, the health is seen as a multidimensional construct that includes
physical, mental, and social domains (WHO, 1946). The Centres for Disease Control and
Prevention (CDC) define Health-related quality of life (HRQoL) as an individual's or a
group's perceived physical and mental health over time!.

While many HRQoL indicators measure when people feel ill or sad or when they are limited
in their daily tasks, well-being indicators measure when people feel very healthy and satisfied

or content with life. It has been argued that many traditional HRQoL and social indicators fail

1 From: https://www.cdc.gov/hrqol/concept.htm
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to capture these types of positive experiences of people’s daily lives — the quality of their
relationships, their positive emotions, resilience, and realization of their potential (Healthy
People 2020, 2010; Diener and Seligman, 2004).

® Built environment

The built environment has been defined in different ways by different researchers. Most
generally it is defined as the part of the physical environment that is constructed by human
activity (Saelens and Handy, 2008). The built environment includes all of the physical parts of
where we live and work (e.g., homes, buildings, streets, open spaces, and infrastructure). For
this dissertation, the built environment is represented by the location (distance) of urban
facilities that can be found in the neighbourhood and are necessary for routinely life activities.
® Transport disadvantage

Ongoing difficulties associated with access to transport are commonly referred to as
"transport disadvantage” (Rosier and McDonald, 2011). Situations of transport disadvantage
usually include having a poor public transport infrastructure, the need to travel further
distances in order to get to places of employment, services and activities; and any situation of
difficulty for accessing or using transport services or traveling in order to satisfy daily needs.
However, transport disadvantage situations change according the individual, the social
environment and the geographical context. It has been commonly assumed that for socially
disadvantaged groups transport difficulties tend to relate to the ability to access transport and
the costs of travel whereas for socially advantaged groups transport difficulties tend to relate
to traffic congestion and time availability (Currie et al., 2010). However, in this dissertation

each chapter deals with specific situations of transport disadvantage.

® Social exclusion:

One of the most accepted definitions of Social Exclusion describes it as a process in which
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individuals or people experience difficulties in accessing various rights, opportunities and
resources that are normally available to members of a different group. Social exclusion is a
complex, multidimensional construct and is rarely measured empirically (Delbosc and Currie,
2011). In an extended definition, we can think of social exclusion as a perceived situation that
can be considered undesirable, especially when put into comparison with members of the
community or other groups in a relative position of advantage.

® Transport-based social exclusion:

We adopt the definition provided by Kenyon et al. (2003) which states that Transport-related
social exclusion is the process by which people are prevented from participating in the

economic, political and social life of the community because of reduced accessibility to

opportunities, services and social networks. In the section 2 of this dissertation we discuss

more in detail the theoretical discussion behind the key concepts that are related to this
phenomenon. In this publication, the term “transport-based social exclusion” refers mostly to
any situation in which experiencing any type of transport disadvantage involves negative
impacts on an individual’s well-being. In the context of this dissertation, we will talk about a
situation of transport-based social exclusion when any situation of transport disadvantage is

affecting someone’s well-being or QOL negatively.

1.7 Additional materials in the appendix session

In this section the materials that were used as an appendix are briefly listed and

described.

In Appendix A, the items of the survey questionnaire that was implemented in the main

areas of Bangladesh in 2015 are shown in detail.
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In Appendix B, the survey questionnaire that was implemented in different High Schools
of Hiroshima Prefecture is shown with its original contents in Japanese language. The survey
was initially designed in English, and translated in to Japanese after the completion of the

initial version.

In Appendix C, the detailed description of the surveys that were used as measuring
instruments: The SF-36 to measure the Health-Related Quality of Life and The Zimbardo
Time Perspective Inventory (ZTPI) Psychometrics and Scoring Key to calculate the Time
Perspective profiles are listed, as complementary information for Chapter 6, Chapter 7 and

Appendix B.

In Appendix D, we show a copy of the report that was sent to the High Schools in
Hiroshima Prefecture where students cooperated with our survey, showing the most relevant

descriptive statistics and relevant features.

In Appendix D, the survey called “Health-related Quality of Life in Japanese cities” is
shown with the question items and the possible responses in detail, with items displayed in
Japanese and in English. This survey originally implemented in 2010 on the Internet (i.e.
web-based survey), therefore I do not have any authorship on this survey. However, the
contents of this survey were essential to understand issues of Japanese urban areas, and the

analyses of these data were employed for Chapter 7 and 8.
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Chapter 2
Literature Review

In the transport-related literature we have found an increasing interest in social exclusion
related to transport and the transport disadvantage as a focus of contemporary transport
research and policy (Church et al., 2000) (Social Exclusion Unit, 2003).

As it occurs with well-being, the terms “transport disadvantage” and “social exclusion”
have been interchangeably used in the literature, together with terms such as transport poverty,
mobility disadvantage, and accessibility. As explained in section 1.6, in this section we
differentiate transport disadvantage from transport-based social exclusion. In section we
clarify how in the literature the terms have been used by different authors and how we use and

adapt the concepts definitions accordingly to the purposes of this work.

2.1 Transport disadvantage

In most societies around the globe, there are groups of individuals that experience difficulties
to travel to some places they would like to go or to make use of some transport systems.
When these situations occur we consider that they are in a situation of transport disadvantage.
We consider that a person may also be in a situation of transport disadvantage if there are any
distinctive features of transport systems that restrict some life aspects such as where they can
live, what they can do or the times and places in which they can participate in any desired
activities.

According to Church et al. (2000), it is possible to group the more particular factors
limiting the mobility of socially excluded people into seven main categories: physical,

geographical, facilities, economic exclusion, time-based, fear-based exclusion, and space
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exclusion (see Table 1). In short, these seven main categories relate how the use of transport
services by respondents may be limited by physical barriers, psychological difficulties, the
access to transportation services, the residential location, the location of certain important
urban facilities, the amount of money that can be invested in any transport services, the
necessary time to make use of them, feelings of fear and worry, and others (Church et al.,
2000; Delbosc and Currie, 2011). These authors provide therefore a very useful framework to
understand how a person can suffer different types of negative externalities that are derived
from the use of transport systems and the necessary interactions for their operation.

Although seven identified categories by Church et al. (2000) are commonly mentioned
as “transport-based social exclusion dimensions” in much of the existing literature, in this
study we will refer to them mostly as categories of “transport disadvantage”. The idea of
proposing social exclusion as one of the possible consequences of being exposed to a
transport disadvantage situation is the main reason for such differentiation. In the following

sections we will expand the theoretical discussion (see sections 1.6, 2.4).

Table 1. The seven dimensions of transport-based social exclusion

Types of transport-based social exclusion

Whereby physical barriers, such as vehicle design, lack
Physical of disabled facilities or lack of timetable information,

inhibit the accessibility of transport services

Where a person lives can prevent them from accessing
Geographical transport services, such as in rural areas or on peripheral
urban estates
The distance of key facilities such as shops, schools,
health care or leisure services from where a person lives
prevents their access
The high monetary costs of travel can prevent or limit
Economic access to facilities or employment and thus impact on
incomes
Other demands on time, such as combined work,
household and child-care duties, reduces the time
available for travel (often referred to as time-poverty in
the literature)
There are fears for personal safety that preclude the
use of public spaces and/or transport services

Exclusion from
facilities

Time-based

Fear-based
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Types of transport-based social exclusion
Where security or space management prevent certain
Space groups access to public spaces, e.g. gated communities
or first class waiting rooms at stations
From: Church et al. (2000)

In contrast to this, it has been argued that social policy has traditionally centred on issues
of safety and disability access (Stanley and Brodrick, 2009). Therefore, in consideration of the
seven-dimension framework proposed by Church et al. (2000), we can reasonably observe
that some of these aspects have received more attention and efforts from policymakers at the
expense of neglecting or underestimating the importance of others based on the impacts they
are causing in people’s lives.

Often the concept of transport disadvantage can be closely associated to a situation of
poor transport accessibility. According to Geurs and Wee (2004), the analysis of accessibility
can be divided into three specific components (see Figure 7Figure 7). The first component is
land, which relates to the capacity of a certain territory to provide and carry out economic
activities, and includes quantity, quality, the distribution of productive activities in a
destination and the demand for goods and services generated in residential centres as origin
locations. The second component is transport, which can be comprehended in terms of the
disutility for a user when moving between an origin-destination pair and analyses the supply
(infrastructure and services) and demand, including time, costs and other effort-related
variables such as reliability, safety, convenience, etc. The third component refers to the
individuals and their set of needs, skills and abilities that allow them to access areas for their
desired activities. Individual attributes such as income, educational level, car ownership,
configure the available money budget, time budget, as well as their relationship with respect
to each other and to the aforementioned demands.

Following the focus on accessibility issues as a measure of transport disadvantage,

Currie et al., (2008) identify four main factors that describe transport disadvantage, as
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follows: transit disadvantaged (availability and capability to use buses, trains and trams),
transport disadvantaged (being able to travel when you want to, finding transport so you can
travel, being able to get around reliably, getting to places quickly and finding the time to
travel when you need to), being vulnerable or impaired (being able to physically get onto/off
buses/trains/trams, needing help to get around on your own, being able to understand where to
go, feeling safe from theft/attack when travelling on your own) and having to rely on others

for transportation (either for assistance or for covering the costs).

Origin
Land K
Destination

Supply

Accessibility Transport

Demand

Individuals

Figure 7. Components of accessibility
Adapted from Geurs and Wee (2004)

The Social Exclusion Unit (2003) in the United Kingdom identifies the meaning of
accessibility by considering the following aspects: people can access key services at
reasonable cost, in reasonable time and with reasonable ease; they have knowledge about the
available transport, trust its reliability and feel safe using it; they are physically able to access
it; and the services and activities are within a reasonable distance. In short, people should be
able to get to key services within a reasonable time and cost, reliably and safely.

We can think of those as minimum and reasonable requirements that users of any

transport system should be able to meet under any circumstances. Now, depending on the
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geographical location, social context and individual preferences the ideal settings of time, cost,
reliability and safety are expected to be different, across countries, cities, groups and
individuals. For instance, the government of South Africa in support of the millennium
development goals (MDG) to mitigate (exclusion) has set some standards, as follows
(Dimitrov, 2012: 51).
® The average travel time to work should be less than 1 hour
® Public transport should be affordable accounting for less than 10% of a person’s
disposable income
® [n urban areas the access to public transport should be possible within 1 km — or the
equivalent of a 15 minutes’ walk.
® The access to a regular public transport service should be located within a 2 km walk
(or 30 minutes).

® The ratio of use between public transport and private car use should be 80:20.

It has been similarly argued that, depending on certain characteristics of individuals,
such as level of income or car ownership, travel money budget remains stable, oscillating

between 7% and 9% of individual income (Zahavi, 1981; Bocarejo and Oviedo, 2012).

2.2 Social exclusion and Transport-based social exclusion

Transport-based social exclusion theories concern how people can suffer any negative effects
(e.g., unemployment, poor health, less social contacts and lack of participation in other
activities) as a consequence of a poor access to transport services (Church et al., 2000, Hine,
2003, Stanley et al., 2009, Currie et al., 2010, Lucas, 2012).

A widely used definition for social exclusion is provided by Levitas et al. (2007) as

follows: “the lack or denial of resources, rights, goods and services, and the inability to
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participate in the normal relationships and activities, available to the majority of people in a
society” (Delbosc and Currie, 2011).

Social exclusion may negatively affect the individual’s quality of life. Keeping this in
mind, we may argue that transport-based social exclusion is a potential consequence of a
transport disadvantage situation if the individual’s well-being is affected. This argument is
consistent with that by Lucas (2012), who stated that transport disadvantage and
transport-related social exclusion are not necessarily synonymous with each other. A situation
of transport disadvantage may result in losses of productivity, increased poverty, reduced
participation in educational activities, negative effects on health, increased dependency on
others and increased risk of injuries, etc. If those undesirable outcomes arise, a person may
become more socially excluded. Usually, vulnerable groups (i.e. those most vulnerable to
transport disadvantage) such as the elderly, people with health problems, women, unemployed,
low income, and youth are considered more likely to be socially excluded, because they are
more likely to suffer from the consequences of poor transport accessibility more intensely
than others (Hine and Mitchell, 2003; Clifton and Lucas, 2004; Delbosc and Currie, 2011).

As an example for case illustration, Currie et al (2010) adopts in his research a
combination of two main measures of the spatial distribution of social disadvantage or ‘need’
indices: 1) the Index of Relative Socio-Economic Advantage/Disadvantage (IRSAD) adopted
by the Australian Bureau of Statistics, a measure of advantage and disadvantage in a spatial
continuum that considers income, employment, qualifications, dwelling characteristics,
household characteristics, access to services (Internet in the Australian case), etc., by
assigning weights to each item; and 2) a transport needs index, which considers measures of
accessibility, car possession, aged population, income and occupation and household
composition, etc.

Social exclusion is considered a complex, multi-dimensional construct. It is more than
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just poverty and its measurement includes multiple dimensions such as economic, social and
political dimensions, and a further refinement of those dimensions can include aspects such as
income level, unemployment, political engagement and social interaction (Burchardt, 2000)
(Delbosc and Currie, 2011). The concept of social exclusion can be strongly associated to a
lack of access to adequate mobility and lack of access to opportunities, social networks, goods
and services. (Kenyon, 2002). In addition, Delbosc and Currie (2011) measure five
dimensions of social exclusion: income, unemployment, political engagement, participation
(referred as the exclusion a range of activities such as hobbies, sport and visiting libraries,
etc.) and social support (being able to get help from others when needed). The seven specific
features of the transport system(s) that are contributing and/or related to the exclusion of
certain population groups (in section 2.1), would appear to confirm the multidimensional
nature of the problem when considered in line with social exclusion theory, as denoted by
Church et al. (2000) (see Table 1).

According to Lucas (2012), whilst the (former) list maps the overall nature of the
problem of transport-related exclusion, it does little to express at which level or layer of
activity it occurs and, thereby, fails to identify where the policy attention should be directed,
whether 1is it the individual which needs direct policy assistance, the social capital of the
community that needs to be enhanced or better local services that are needed or the more
strategic system of transport or land use planning that needs to be addressed. In order to make
any progress towards improving the accessibility of socially excluded populations, policy
makers need to find ways to address all seven of these dimensions in tandem (Lucas, 2010)

Kenyon et al. (2003) referred to transport-related social exclusion as the process by
which people are prevented from participating in the economic, political and social life of the
community, because of reduced accessibility to opportunities, services and social networks.,

due in whole or part to insufficient mobility in a society and environment built around the
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assumption of high mobility.

Preston et al. (2007) argues that In order to avoid social exclusion, an individual requires

a set of accessible facilities and social contacts, although the composition of these sets will

vary across individuals. Therefore, they suggest the following policy approaches to deal with

social exclusion - policy responses to social exclusion:

1.

Reduce transport costs (and times) and hence promote physical mobility (and
accessibility). This may be seen as promoting exchange entitlements, as cheap and
fast transport permits proximate contacts to be exchanged for distant contacts.
Increase social contacts through information technology, by promoting virtual
mobility.

Increase proximate facilities and contacts by, for example, decentralising facilities
and hence promoting accessibility through land-use measures. This may be seen as
promoting production entitlements, as this increases the number of proximate
contacts.

Increase incomes so that transport budget constraints no longer apply, hence
promoting mobility. This might be achieved through promoting endowment and
transfer entitlements.

Increase proximate contacts by pro-family/pro-neighbourliness policies. This may

also be seen as promoting production entitlements.

Furthermore, Preston et al. (2007) make use of 3 criteria to identify the degree of

transport-related social exclusion, in the following levels: area mobility (travel in the area as a

whole), individual mobility (travel made by particular individuals or groups) and accessibility

(overall access of the area).

There are currently no widely accepted standards to determine adequate levels of social
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inclusion (or exclusion), since it depends on each community must determine its own
standards and develop its own evaluation methods. With this in consideration, Litman, (2003)
lists some indicators that people experience as transport-related social exclusion, keeping in
mind that not everybody in each category faces severe social exclusion under all
circumstances, but the more these factors apply to an individual or group, the greater degree
of social exclusion they are likely to experience. Those include without being limited to:

® Households that do not own an automobile.

® Pcople who do not have a drivers’ license.

® People with significant physical or mental disabilities.

® [ ow-income households.

® People who are unemployed or underemployed.

® People on social assistance and other programs to help disadvantaged groups.

® People too young to drive, or being elderly (i.e., over 70 years of age).

® Recent immigrants from developing countries, who tend to face language barriers,

social isolation, poverty, unemployment, and low rates of vehicle ownership and

drivers’ licensing.

Based on the accessibility related to journey times and distance to bus stops some
indicators have been proposed by the Social exclusion Unit (SEU, 2003) as follows:
proportion of people within 10 minutes’ walk of a [5, 10, 15]-minute bus service, proportion
of people who can get to [key employment locations/appropriate hospital/affordable food
shop/] within [45] minutes door-to-door by public transport, proportion of 5—11-year-olds
who can get to [xx] primary schools within [1 kilometre], barriers to using public transport,
proportion of fully accessible buses on certain routes or in areas, proportion of people who

say they do not use public transport because of fear of crime.
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2.3 Links between disadvantage and transport-based social exclusion

From the review in the previous sections, it is evident that the concepts of transport
disadvantage and transport-based social exclusion can be differentiated, but at the same time
they are interrelated at many levels so their association or dissociation depends on a greater
number of factors that could be associated to the environment, the social context and the
individual. It must be kept into consideration that Transport-based social exclusion is a
multidimensional concept. Then it is well acknowledged that the transport (and land-use)
system can either facilitate social inclusion or exacerbate social exclusion (Delbosc and
Currie, 2011).

Numerous authors have studied the effects of transport disadvantage and social exclusion,
and how these processes relate and impact upon particular groups in society and different
places which for one reason or another experience poor access to both public and private
transport (Hine, 2003).

Titheridge et al. (2009) argue that transport can contribute to social exclusion by limiting
access to jobs, education and training, health services, sports and recreation facilities, and
social networks whether due to the cost of transport or the availability of appropriate
transport.

Currie et al. (2008) found that people who are not commonly seen as disadvantaged (the
employed and those with higher incomes) can have feelings of isolation associated with time
poverty. Although these people are not socially excluded using traditional measures they
exhibit lower ratings of wellbeing. Thus, transport disadvantage can relate to socially
advantaged as well as social disadvantaged groups. On the other hand, social exclusion and
well-being do not necessarily relate to self-reported travel and access difficulties. In their

study, Currie et al. (2008) found by testing a SEM model that using this theoretical model
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provided mixed results. The social exclusion-well-being link proved strong (.76. p <.001) and
a significant though modest link was established between social exclusion and transport
disadvantage (.18, p < .05). However no statistically significant link was found between

transport disadvantage and well-being. (See Figure 8)

Transport + 5 Social
disadvantage exclusion
Subjective
well-being

Figure 8. Influence of Transport Disadvantage and Social Exclusion on Well-Being

Adapted from Currie et al. (2008)

The research theorized that time poverty might be an important construct in linking
transport disadvantage with social exclusion and well-being (Currie et al., 2008). However it
was found that the link between transport disadvantage and well-being was indirect and
mediated by time poverty (Currie and Delbosc, 2010). Moreover, it has been argued that
transport policies and transport systems can contribute to create or alleviate social exclusion
that is created by transport poverty (Martens, 2013). The Figure 9 is adapted as an illustration.

Therefore, it is necessary to bring issues of social, spatial and environmental justice the
development of ‘just cities’ for all. Transport and access has a fundamental role to play in this
transition and so understanding the processes, actions and decisions which lead to
transport-related exclusion should be one of the key foci of future transport policy research

(Lucas 2012)
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Figure 9. From transport poverty to transport-based social exclusion.

The Social Exclusion Unit (SEU, 2003) remarks that people may not be able to access
services as a result of social exclusion, and at the same time problems with transport provision
and the location of services can reinforce social exclusion. A proper provision of transport
services allow people to access local services and activities, such as work, learning
opportunities, healthcare, food shops, social and cultural activities, etc. Accessibility can be
understood as the capability that people has to get to key services at reasonable cost, in terms
of money, time and ease. A good accessibility depends on several things, such as the
availability of infrastructure and services that are reliable, safe, affordable and therefore
within reach of the users.

By using the above mentioned transport-related social exclusion categories (see Table 1),
we can have a wide perspective of the transport-based exclusion implications, yet it has been
also recognized that it does little to express at which level or layer of activity it occurs and,
thereby, fails to identify where the policy attention should be directed, i.e. the individual, the
social capital of the community, implementation of better local services, or even at the
transport or land use planning level (Lucas 2012). She argues that one must consider the
complex interactions between people, the activities they wish to or need to undertake, and
their transport options, which becomes a paradigm that is used as a guide in crafting

“accessibility audits” to identify areas in need of policy interventions.
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2.4 Transport disadvantage, social exclusion and well-being associated to travel

It has been commonly assumed that poor transport services can compound the problem of
living on a low income, particularly in peripheral locations yet not strictly limited to them. At
the same time, the problems related to transport disadvantage and transport based social
exclusion have been associated with a poor access to a private car or public transportation,
which make very restrictive the access to goods and services, such as retail facilities, health
facilities, jobs and any other activities located outside neighbourhoods. In Australia, it has
been found that the transport disadvantage situation is concentrated in the sprawling outer
suburbs of large urban areas and rural and regional areas, with very limited or non-existent
public transport services (Currie, 2007; Battelino, 2009).

Note that transport plays an important role in the establishment and development of
modern economies and has a significant impact in individuals’ happiness (Duarte et al., 2008).
The transportation field is undoubtedly embed on daily choice making processes, and
therefore plays an important role on the individual’s life, contributing for its overall
perception of life satisfaction. Traveling can be an enjoyable activity by itself (i.e. generating
happiness), and studies have found that travellers’ attitudes and personality are more
important determinants of travel liking than objective travel amounts (costs) (Duarte et al.,
2010; Ory and Mohktarian, 2005) For instance, an intrinsic value of enjoyment can be
attributed to the solely fact of walking as an exercise of relaxation associated with active
travel (Laverne, 2014; Smith, 2014). From a basic human psychology principle, humans were
born to move, this is why travelling more slowly and using effort can offer us some
satisfaction and negative consequences for the bodily and mental functions may appear from
immobility (Matt, 2013).

Furthermore, utility, life satisfaction and affect are interrelated but not identical. Affect
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during a trip is one contributor to its overall utility, since the impact of that trip on our feelings
is one aspect of that trip’s benefits or costs. But at the same time utility is also a function of
many other factors. Thus happiness and utility may not always covary (Morris and Guerra,
2014). For instance, modal choices that would seem irrational from the happiness perspective
can become logical when the utility of the trips is examined, which is usually closely related
to purposes. The evolution on both complexity and alternatives of choice makes necessary to
focus on target the reasoning behind transport mode choices (Duarte et al., 2008).

In general, it has been widely recognized that further research is necessary to develop a
clearer sense of how mobility options influence human emotions, how we can more
comprehensively understand the relationship between how we travel and how we feel. This
understanding offers valuable insights into ways of improving existing transportation services,
prioritizing investments and maximizing the benefits of travel for the well-being and the
health of citizens. As a consequence, the linkages between transport disadvantage and social
exclusion are increasingly becoming a key policy concern for governments and institutions

around the world.

2.5 Transport-based social exclusion in developing countries

It is to some extent difficult to find studies about transport-based social exclusion in the
context of the developing countries of the world; where income, urban environment and
transport systems in cities exist under remarkably different context conditions in comparison
to developed countries. As for the developing cities of the world, most of the discussion has
been primarily focused on urban mobility and poverty. Urban poverty is generally recognised
as a growing phenomenon in many countries around the world, and a growing number of
researchers are investigating its relationship with mobility (Davila, 2013).

It is a generally accepted idea that the urban mobility can have social and cultural
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meanings for citizens, and boosts the individual and collective development potential of cities.
The capacity to move (daily or occasionally) in the cities mediates not only the income
earning opportunities, but access to health, education, leisure, etc. as well; and this capacity
hinges on factors such as the ease of physical access to a mode of transport, the frequency of
the mode and the economic cost of travelling, represented, for example, in public transport
fares or in the opportunity cost of travel time using different modes (Davila et al., 2013).

In a context of monetary poverty, assuming someone’s scarcity of money to cover a fare
- which is often the case in the poorest households — household strategies will be used to face
the situation, which is usually giving one of its members a capacity to travel in detriment of
other household members’ capacity to travel, possibly depriving them of essential elements
for personal and social development. As the world’s population continues to urbanise, cities
represent an ever-higher proportion of the national and global economy and the climate
change affects specially people who are socially, economically, culturally, politically,

institutionally or otherwise marginalised from societies (Goldenberg, 2014)

2.5.1 Urban transport related issues in Bangladesh

In Bangladesh, we selected the 3 main cities of the country Dhaka, Chittagong and Khulna as
our locations of study, which means we interviewed urban dwellers on selected locations in
those 3 cities. Therefore, in this section we will mention some relevant findings of the
literature review related to transport development, transport disadvantage and transport
poverty in the 3 cities.

Dhaka is fast becoming one of the largest cities in the world. It is estimated that the city
has more than 15 million people which causes around 25 million daily trips (DTCA), making
it one of the most traffic congested. By 2020, the megacity's population is expected to rise to

22 - 25 million. (World Bank, 2007). In addition, Dhaka has one of the highest average urban
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densities in the world, together with some of the highest neighbourhood densities: some slum
(shantytown) population densities reach 4,200 per acre, which is equivalent to more than
1,000,000 per square kilometre. Estimates of the slum population are between 25 and 60
percent of the area population within the city (Cox, 2012).

For the case of Dhaka city, traffic jam topped and environmental pollution top the list of
major urban problems identified by the residents (World Bank, 2007). It is also estimated
that more than half of the daily trips by sampled respondents were non-motorized, i.e. by
walking, bicycling or on a rickshaw. The use of buses and 2-stroke engined scooter/tempos is
also notorious and in a great part responsible for the air pollution in the city. The
non-motorized transport modes — bicycles and rickshaws - have played a definite role in the
overall public transport system in Dhaka for many years. However, there is a lack of control
on their numbers and operations leading to inefficiencies and danger. Many smaller streets are
in poor condition and it is a detriment to their use within neighbourhood areas. Bicycles also
face hazardous conditions and there are virtually no provisions for their operations (The Louis
Berger Group, 2005). At present the rickshaw is the primary travel mode in the city, together
with other six other types of non-motorized transport (bicycles) operating in Dhaka:
flat-topped rickshaws; handcarts (known locally as ‘thela garis’); hand trolleys; bullock carts
and horse-drawn carriages.

The city experiences the proliferation of scattered development without appropriate
guidance resulting in urban system difficulties. The lack of integration between land-use
planning and transportation system has resulted in uncontrolled and unplanned development,
non-compliance and a poor mix of land uses leading to inefficiencies in the Dhaka’s
transportation system (Mahmud et al., date unknown). On the other side, Dhaka has
developed as a city with a mixed pattern of land use. This has developed organically to enable

people to minimize their journey times by walking, cycling or traveling by rickshaw between
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their residences and their places of work. Motorized vehicles have played a minor role in
providing commuter services. Central Business Districts (CBD) are presently located in a few
main areas namely. Manufacturing activity is spread geographically not only in the peripheral
zone but also in the immediate and inner zones (garment industries). The workers follow the
employment locations living in nearby temporary shelter housing and creating slum areas.

In the case of Bangladeshi cities, like in many areas of South Asian cities, pedestrians are
the most vulnerable of all road users and require special facilities for their protection. The
absence of properly designed sidewalks or footpaths on neighbourhood streets and main
routes poses significant hazards for the pedestrians. It is not difficult to agree that the effects
of lack of pedestrian priority policies are notorious.

For Dhaka city it has been observed that motorized vehicles have played a minor role in
providing commuter services. Central Business Districts (CBD) are presently located in a few
main areas namely. As one of the most important sectors for the local and national economy,
manufacturing activity is spread geographically not only in the peripheral zone but also in the
immediate and inner zones (garment industries). It has been largely observed that the workers
tend to follow the employment locations living in nearby temporary shelter housing and
creating slum areas (The Louis Berger Group, 2005).

At present, automobile ownership and usage is low due to lack of enough available
income. In the longer term and as the economy expands, the automobile ownership will
increase, but it will likely not happen in a short time considering different economic forecasts.
Dhaka is one of the least motorized cities in the world with a figure of approximately 30
motorized vehicles per 1,000 population, and automobile usage limited to 8% of the
population (The Louis Berger Group, 2005).

Chittagong is the second largest city and the principal seaport of Bangladesh. It is

situated where the river Kharnaphuli meets the Bay of Bengal. Due to those facts, the port city
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of Chittagong handles the major volume of export and import of the country in Bangladesh
(Ali and Molla, 2009). Its estimated population is about 4 million, still with a rapid population
growth, stimulated by divisional headquarters, important trade and commercial activities,
industrial bases and educational institutions (Khan and Jafrin, 2014).

In a revision of literature related to the urban planning and future development plans in
Chittagong, we can easily find that they are mainly focused in the construction of new roads,
widening and improvement of major city roads, consolidation of city road network and ring
roads, construction of shopping complex, development of industrial and residential estates
and commercial plots and other necessary urban developments. Chittagong has canals and
waterways where there is a big potential for a successful mass water transit upon revival and
renovation of the canals in their original condition. However, the future infrastructure
development plans are mostly oriented in providing infrastructure for motorized traffic, much
of which is induced as a natural consequence of the activities in the port area and the traffic
demand they generate. We can argue that there is little or no mention of future infrastructure
development plans or policies that are oriented to enhance the conditions for any
non-motorized transport users.

Khulna is a smaller city than Dhaka and Chittagong yet it is a major industrial and
commercial centre, with an estimated population of 1,400,000 inhabitants. The average trip
distances vary among 1 — 3 km depending on different trip purposes (Kabir, unknown). The
main transportation modes are essentially no different than in other Bangladeshi cities, with

bus, rickshaws and scooters accounting for most the motorized urban trips.

2.5.2 Urban transportation in Bangladeshi cities

In the Strategic Transport Plan for Dhaka (2005), it is mentioned that the transportation

systems in Metropolitan Dhaka are considered much below standard compared with other
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capital cities. Among its main issues, we can find a high rate of collisions and injuries in
traffic which are caused by factors such as badly designed and maintained roads, poor driving
capabilities, defective vehicles, lack of public awareness, lack of proper traffic management,
minimal enforcement, etc.

In Dhaka and other cities in Bangladesh, the pedestrians are frequently forced to walk on
the road and are therefore subjected to unnecessarily high risks of accidents. There are many
factors contributing to this situation including absence of continuous footpaths. The absence
of a clearly defined system for pedestrian mobility makes travel by foot unpleasant and
hazardous, and put pedestrians into a much undesired vulnerability situation. Aside from
walking and cycling, public transport is the only means of travel for the majority of the city
dwellers, albeit the relatively high cost places these modes is usually out of the reach of many
lower paid workers. At present the rickshaw is the primary travel mode in the city, together
with other six other types of non-motorized transport (bicycles) operating in Dhaka:
flat-topped rickshaws; handcarts (known locally as ‘thela garis’); hand trolleys; bullock carts
and horse-drawn carriages. Interestingly, at times of flooding, most of the motorized vehicles
become ineffective and a large number of the city dwellers depend on rickshaws and small
boats (dingis) for transport. The poor service provided by the operators makes these modes
almost always unpleasant to use.

At present, automobile ownership and usage is low due to lack of enough available
income. Dhaka is one of the least motorized cities in the world with a figure of approximately
30 motorized vehicles per 1,000 population, and automobile usage limited to 8% of the
population. Despite the low motorization rates, the environmental condition of Dhaka has
been very bad for many years and the city is rated as one of the most polluted cities in the
world. That has been most largely caused by the two-stroke baby taxis and the diesel-burning

buses that circulate in the city. Noise pollution is a serious issue as well in most of the urban
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areas of the country.

We can observe that Dhaka has a mixed pattern of land use. This has developed
organically to enable people to minimize their journey times by walking, cycling or traveling
by rickshaw between their residences and their places of work. The motorized vehicles have
played a minor role in providing commuter services. Central Business Districts (CBD) are
presently located in a few main areas namely. Manufacturing activity — one of the main
industries in Dhaka city - is spread geographically not only in the peripheral zone but also in
the immediate and inner zones (garment industries), and this makes workers follow the
employment locations by living in nearby temporary shelter housing and creating slum areas.
Many of the people who walk from those places to work are landless migrants from the rural
areas. As a result, a large number of the journeys in Dhaka are done by walking. This is also
due to the fact that the majority of people in the city are poor and are not able to pay for
transportation. These people come to the city for work but most of them are unskilled and
illiterate. As a result they live below the poverty level which is estimated to constitute about
50% of the total population of the city.

The importance of a 24-hour internal public transportation system, safe walkways and
improved street lighting and visibility have been identified as necessary interventions that
would help to reduce violence and crime in Dhaka streets (World Bank, 2007) as well as in
other cities of the country. Urgent improvements for travel demand management, urban
freight transport, implementation of mass transit systems, integration of modes and parking
issues are needed in the city. In terms of transport, the goal of poverty alleviation (of
uttermost importance) should translate into making the systems affordable to the majority of

those wishing to use it.

2.6 Life-oriented approach
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As part of travel behaviour studies, life events and life cycle stages have been
increasingly considered by researchers. These approaches are commonly based on the
assumption that life choices affect travel behaviour in a one-way fashion. Zhang (2015)
argues that travel behaviour researchers should put more effort into investigating the
relationship between travel behaviour and life choices.

More importantly, the life-oriented approach argues that people’s decisions on various
life domains (e.g., residence, neighbourhood, health, education, work, family life, leisure and
recreation, finance, and travel behaviour) are not independent of each other and that an
understanding of life choices should not be constrained by the boundary of any single
discipline (Zhang, 2015). One specific life choice may result from and/or affect other life
choices (Zhang, 2017). In addition, people face constraints to perform life choices, and the
constraints are given by a limited amount of resources of time, money and capability.
Accordingly, they must trade-off between life choices, which generates interdependencies.

From the behaviour viewpoint, the ignorance and inability of understanding travel
behaviour from the life choice perspective may lead to a biased estimation of travel demand
and behavioural changes, and from the transport policy viewpoint, the ignorance and inability
may lead to a failure of consensus building. In the case of urban policy, the relevance and
importance of the life-oriented approach is more obvious because the urban policy needs to
reflect people’s various life aspects into the policy decision-making process simultaneously
(Zhang, 2014).

Therefore, any understanding of travel behaviour is secondary to a fundamental
understanding of life choice decisions. Moreover, the life-oriented approach emphasizes
two-way relationships between travel behaviour and life choices. From the perspective of
transport policy, the life-oriented approach captures the effects of policy implementation in

the form of not only policy outputs (e.g., modal share and trip frequency) but also policy
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outcomes (e.g., influence on other life choices and the resulting Quality of Life), whereas
other similar approaches tend to focus only on the policy outputs (Zhang, 2015).

In Figure 10 the interdependencies across life domains are depicted. Ultimately, the
Life-Oriented approach considers the improvement of the Quality of Life as the motivation
behind human behaviour and life choices. Moreover, the correct understanding on human

behaviour is influential for the success pf public policies, as stated by Shafir (2013).

Social
networks

uality of
ife (QOL)

Trip-making

Figure 10. The life-oriented approach: interdependencies across life choices
Adapted from Zhang (2017).

2.7 Health and health-related quality of life

According to the World Health Organization (WHO, 1946), a healthy life means a balanced
condition of not only physical health, but also social and mental health. Thus, we note that the
quality of life (QOL) directly linked to health is usually called health-related QOL. In
addition, the World Health Organization has noted that health is “a state of complete physical,
mental, and social well-being and not merely an absence of disease and infirmity”.

In order to understand more comprehensively the concept of Health-Related QOL, we
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consider three basic components: physical, mental and social. Physical health assumes the
ability to function normally in activities, including baseline activity (e.g., standing, walking
slowly, and lifting lightweight objects) and health-enhancing physical activity (e.g., brisk
walking, cycling, yoga, and dancing). The people who do only the baseline activity are
considered to be physically unhealthy (OHA, 2000). Mental health is a state of successful
performance of mental function, resulting in productive activities, fulfilling relationships with
other people, and the ability to adapt to change and to cope with challenges (OHA, 2000;
USDHHS, 2008). Social health relates to one’s ability to participate in society, fulfilling roles
as family member, friend, worker, or citizen or in other ways engaging in interactions with

others (OHA, 2000, Lando et al., 2006).

2.7.1 The SF-36 questionnaire

The SF-36 health survey is a standardized questionnaire used to assess patient health across
eight dimensions (Ware et al., 1993). It consists of items or questions which present
respondents with choices about their perception of their own health conditions. Thus, the
SF-36 is a short-form survey with only 36 questions. It yields 8 sub-scales of functional health
and well-being scores as well as psychometrically-based physical and mental health summary
measures and a preference-based health utility index.

According to the definition by Ware et al. (1993), the eight health concepts measured in
the SF-36 represent the most frequently measured concepts in widely-used health surveys that
have been shown to be affected by disease and treatment. SF-36 items also represent multiple
operational definitions of health, including function and dysfunction, distress and well-being,
objective reports and subjective ratings, and both favourable and unfavourable
self-evaluations of general health status (Ware et al., 1993). The eight sub-scales are: vitality

(VT), physical functioning (PF), bodily pain (BP), general health perceptions (GH), physical
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role functioning (RP), emotional role functioning (RE), social role functioning (SF) and
mental health (MH). A more detailed explanation of the eight sub-scales is provided in the
Table 2. The eight health sub-scales of SF-36

JIn order to summarize the SF-36 scores, Suzukamo et al. (2011) utilises a
three-component model which includes: Physical Component Score (PCS), Mental
Component Score (MCS) and the (social) Role Component Score (RCS). They use
exploratory and confirmatory factor analysis techniques in their study. By the exploratory
factor analysis they could validate the use of the three-component model in function of the
proportion of variance explained under the assumed structure (see Figure 11). Based on these
findings, the use of the three-component model is more supported for Japan rather than a
previous version of the model with 2 components, limited to the PCS and MCS scores

respectively.

Table 2. The eight health sub-scales of SF-36

Scale Description

A low score indicates that you feel limited in performing all physical
activities while a high score indicates that you can perform all types
of activities in daily life, including the most vigorous ones.

Physical functioning
(PF)

You (do not) experience problems with work or other daily activities

Role-physical (RP) as a result of physical health

You experience a very severe and extremely limiting pain, or you do

Bodily pain (BP) not have any pain or limitations due to the physical pain.

General health (GH) This categ(?ry eyalgates the personal health as poor, excellent or a
general belief of it likely to get worse.

Vitality (VT) Feeling tired, worn out; or full of pep and energy all of the time.

Social ~ functioning Extreme, frequent or no interference with normal social activities due

(SF) to physical and emotional problems.

You (do not) experience problems with work or other daily activities

Role-emotional (RE) as a result of emotional problems

You feel nervousness and depression; or calm, peaceful and happy all
of the time.
Source: Elaboration by author, based on Ware et al.’s (1993) conceptualization

Mental health (MH)
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Vigorous activity (PFO1)
Moderate activity (PF02)

Carry groceries (PF03)

Climb stairs, several flights

(PF04)
Climb stairs, one fight (PF05) PF
Bending (PF06) —.—
Long walk (PF07)

Medium walk (PF08)
Short walk (PF09)
Self-dressing (PF10)

Less time (RPO1)
Less accomplishment (RP02) RP
Less work (RP03)

Extra effort (RP04)

Physical health
Pain (BP01) BP score (PCS) .

Not working (BP02)

Health_condition (GHO01)
Disease (GH02)

Healthy (GHO3) GH
Unhealthy (GH04)

Very healthy (GH05) Mental health
score (MCS) @

Pep (VT01)

Energy (VT02)
Exhausted (VT03) VT
Tired (VT04)

Resvitos socapiiy 7| _SF :
Role (social) health

Less time (RE0T) score (RCS) .

Less accomplishment (RE02) RE
Less concentration (RE03)

blerv ol SlIM D] ltems Scales Components
Depressed (MH02)

Calm (MH03) MH
Downhearted (MH04) 36 8 3
Happy (MHO05)

Figure 11. Items, scales and components of the SF-36 model

2.8 Social exclusion in the context of rural japan

Social exclusion has been a widely conceptualized issue, usually considering aspects such as
poverty and capability deprivation. The concept of capability relates much to the importance
of taking part in the life of the community (Sen, 2000), and also related to the access to the
necessary resources for an essential livelihood, thus not limited to a shortage of money but
extended to the access to opportunities, social networks, goods and services. A commonly
accepted definition of social exclusion is any condition which hinders people to: fully
participate and develop their potential in the economy and society, access and benefit from the

basic services and opportunities, participate in the decision-making process which affect their
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lives, and live a decent life that is in norm with the standard and cultures of their respective
society (The Japan Foundation, 2009).

It is generally considered that there have been few or no attempts to measure the extent
of social exclusion in the general population of Japan. Furthermore, the concept of the social
inclusion/exclusion is also fairly new to Japan. In his study, Abe (2010, 2012) recognizes 8
dimensions of social exclusion: lack of basic needs, material deprivation, exclusion from
systems, lack of activities, housing deprivation, lack of social relations (social capital),
subjective poverty and income poverty. In contrast, other authors such as Kenyon et al. (2002)
recognize several possible dimensions of social exclusion: economic, societal,
social-networks related, organized political, personal political, personal, living space,
temporal and mobility.

Abe (2010) found that disadvantages at earlier stages of life seem to exhort influences in
some aspects of current social exclusion, and that poverty during childhood does not only
influence adult well-being via education and occupation (and thus, income) but that there is
also a path which connects childhood poverty and adult social exclusion directly. Sen (2000)
emphasizes the importance of understanding the relational aspects of deprivation, so that
people concerned with practical measurement and public policy have reason to pay attention
to the more specific issues to which the ideas of social exclusion studies help to draw
attention.

Gray (2006) discusses the importance of social capital as a concept to understand more
in depth the implications of social exclusion in rural areas. Whereas social capital has been
defined as the connections and relationships among and between individuals, it is suggested
suggests that there can be two geographic and social extremes when connecting social capital,
rural mobility and social exclusion: one extreme is characterized by communities where local

social capital and associated networks are generally weak with people too reliant on the car to
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maintain dispersed social networks, and other consists of tight knit communities where social
networks are important in conferring mobility in a context of limited and overlapping spheres
of activity.

Other cases of the study of social exclusion that are specific to Japan can be found in the
literature. Okamoto (2016) points out social exclusion from a housing perspective, since a
number of households that cannot sustain housing in Japan is increasing; thus putting elderly
people, the handicapped, low-income earners and single parents at special risk of becoming
excluded from the rental housing market. Abe (2012) emphasizes the social exclusion that
women suffer due to gaps in income, poverty, employment status, education and marital

status.

2.8.1 Depopulation in rural Japan

In modern Japan, the large-scale migration from rural areas to the cities of Japan is not a new
phenomenon at all, it has been observed in the country since the 1950s. The main destinations
for most of the urban migrants have been the larger cities in the so-called Pacific Coast
Manufacturing Belt, stretching from northern Kyushu in the west to Tokyo (Kakiuchi and
Hasegawa, 1979). The disparities of population and income levels between cities in the Belt
and the regions outside of it have been evident since then. The out-migration from rural
regions has been largely stimulated by the dynamic and rapid growth of export industries
which has created demands for a large number of workers throughout the last decades
particularly in sectors such as manufacturing, construction and services.

Due to the deterioration in the socio-economic conditions of the increasingly isolated
rural areas, the government of Japan officially recognized and designated these areas as
depopulated areas, so that the corresponding administrative units became eligible for

governmental aid (Kakiuchi and Hasegawa, 1979).
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Japan is one of the first countries in the world to experience the depopulation of society
in a serious scale. The population reached its peak in 2008 and since that year, it has been
dropping back in approximately 800,000 people (JFS, 2014), and according to expert
predictions, Japan is expected to shed about one-third of its population — 40 million people
— by 2060 (Makinen, 2016). In consideration of this phenomenon, the Japanese government
has repeatedly expressed its intent to make intense efforts to raise the birth rate, and in fact
has taken various measures, including providing support to families raising children (JFS,
2014). 1t is considered however, that none of these measures has had a major impact so far.

The Japanese Ministry of Land, Infrastructure, Transport and Tourism (MLIT) has
projected that approximately 60 percent of the land area will be unpopulated by 2050 due to
the declining population. Based on those projections, development policies are being oriented
to prepare for the shrinking population. For the future design of the nation the rapid
population decline, the declining birth rate, an aging society, and the upcoming of technical
innovations which include drastic advances in communication and information technologies
are being considered as the main trends to shape the future development of Japanese society.
(JFS, 2014). The government is considering the adoption of measures to counter the
depopulation and the low birth rates (1.43 in 2013) such as raising the minimum wage,
shortening working hours, and increasing the number of hours for enjoying things other than
work. These measures could contribute to reach the target set by the Japanese government to
keep the population above 100 million until 2060 and stabilize it at around 90 million in and
after 2100 (JFS, 2015).

As a consequence of migration, isolation, poverty and deterioration have become evident
in the rural depopulating areas. It has been commonly reflected in worsened means of
livelihood for local villagers, abandoned croplands, and a progressive lack of services and

facilities that could no longer be adequately maintained, reducing the access to cultural, social
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and economic opportunities. Problems associated with depopulation of rural areas include
schools being shuttered, vacant buildings that pose serious safety hazards, reduction of bus
and train services that can no longer be justified due to economic reasons, abandoned farms
and family enterprises. Even higher suicide rates in rural areas of Japan have been largely

attributed to social and geographical isolation factors (Otsu et al., 2015).

2.8.2  Life plans and migration of young people

Recent studies have increasingly focused attention on the life preferences of young people.
Garikapati et al. (2016) reports that the Millennials generation (young people born mostly
between 1979 and 2000) have been found to travel less, own fewer cars, have lower driver’s
licensure rates, and use alternative modes more in comparison with recent previous
generations. Other features distinguishing the Millennials generation that have been identified
are: less value of ownership in favour of a sharing economy (Lutz, 2014), delaying marriage
and waiting to have children (Garikapati et al., 2016), increasingly seeking overseas travel
experiences (Machado, 2014), increasingly seeking to live in suburban locations that offer the
amenities and benefits of city living without the associated challenges (Rossenfeld, 2015), no
longer valuing a steady job and considering a good impact in society through a
purpose-driven life (Guay, 2015).

Nevertheless, for Japanese Millennials there are other special characteristic issues that
must be highlighted. In comparison to other countries of the world, many more young
Japanese still prefer a long-term stable employment at a major company, are less likely to get
married in comparison to older generations due to a pessimistic perspective of the future
economy due to relatively low and stagnant wages, save a larger share of their earnings
consuming less in average than other age groups, shop more online, rely heavily on their

parent’s income (Hoenig and Ujikane, 2016; Yoshikawa, 2016), have less interest in sex and
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relationships (Jozuka and Ripley, 2016) and have still one of the lowest participation rates of
females in the workforce (Kadakla, 2015).

The gender gap in Japan has been historically and still today a serious issue. The rapid
industrialization and urbanization of the Japanese economy in the post-war period and its
vigorous growth established and entrenched the male breadwinner and female homemaker as
Japan’s social norm, largely supported by the key elements of the life-time employment
system such as the seniority wage system within a pyramidal structure (Osawa, 2012), so
most persons working away from home in Japan are males (Otsu et al., 2004). Furthermore,
Japanese working women are frequently confronted with the choice between work and family,
which leads to low fertility (JES, 2015). The social norm has been largely supported by the
employment system adopted by most of the big corporations in Japan. On the other hand, in
Japan the wealth is becoming more concentrated, and many economists coincide that it is
increasingly difficult for younger workers to spend much, have families, buy houses, invest in
stocks or access property in general; as consequences of imbalanced tax systems and many
younger workers side-lined into low-paid, dead-end jobs (Pesek 2015).

Due the aforementioned characteristics of the employment system in Japan, some people
argue that the permanent employment system in Japan is on the way to collapse, something
that is reflected in an increase in the number of unstable jobs (lizuka, 2017) and the working
poor. There has been a notorious rise in non-permanent workers and working poor, with
inequality being the cause of the worsening employment situation in Japan (JFS, 2017) and
evidencing not only a wage disparity between regular salaried workers and contract workers
but important changes in the attitudes of young people. It seems that— at least for some - the
perspective of a lifetime fixed employment position in a big company is not regarded as a
synonym security and satisfaction for a special and increasing number of young people. It was

recently found that regular employees and employees with long work hours are working
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longer hours than they actually want to and prioritizing their personal lives over work much
less than they actually would like to do (Niitsu, 2016).

These changes in the attitudes of young people towards the work-life balance can
reasonably be contributive for the rise in the numbers of non-permanent workers.
Alternatively, in Japan it is becoming increasingly common to find cases of young people who
are opting for the benefits of “slow living” over the hustle and bustle of big city life and
trying to “rediscover the value of old things that were left behind during modernization” (JES,
2016). Plans for retirement, considerations of poverty, sustainable lifestyle and culture,
preference for organizations that prioritize social contributions over profits by young
professionals (JFS, 2016), and even increasing possibilities to pursue a career from remote
locations are nowadays influencing the decisions for migration of important sectors of young

population.

2.9 Time perspective theory

The basic concept of time perspective theory is that our perception of time influences our
actions. So the time perspective is a fundamental dimension in the construction of psychology
that emerges from the cognitive processes that partitions the human experience into past,
present and the future (Zimbardo & Boyd, 1999). In other words, our sense of psychological
time refers to the way that our decisions are framed by the time zones that we have learned to
prefer and tend to overuse. The time zones that we prefer are determined by multiple factors
including childhood experiences, education, culture, social environment, and other
experiences with economic and family life. They gradually turn into reason for most of us to
develop a biased temporal orientation that favours one time frame over others, thus becoming
excessively oriented to past, present, or the future (Zimbardo, 2012).

The Zimbardo Time Perspective Inventory (ZTPI) was created to make it possible to
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determine exactly the extent to which we fit into each of these time zones (Zimbardo & Boyd,
1999). In addition, the ZTPI correlates scores on these time dimensions with a host of other
psychological traits and behaviours, making the ZTPI scales useful to predict a wide range of
behaviours, such as risk taking, alcohol, drug use and abuse, environmental conservation,
medical check-ups, creativity, problem solving, and much more (Zimbardo, 2012).
Increasingly more behaviours and choices that are considered irrational could be better
explained by applying the concepts of time perspective. Figure 12 shows the five different
time perspective possible profiles that describe people’s prevalent time zones when it comes
to decision-making: past positive (PP), past negative (PN), present hedonistic (PH), present
fatalistic (PF) and future oriented (FO). An additional dimension called “transcendental future”
is used to describe spiritual and religious beliefs, however usually considered separately from

other time perspective profiles.

Time perspectives

el e

Past Present Future
Past Past Present Present Future  Transcendental
negative positive hedonistic fatalistic  oriented future

Figure 12. Classification of time-related perspectives
The past oriented people tend to focus more on earlier experiences and memories. They
also tend to be conservative and much concerned over maintaining the status quo.
Past-oriented individuals have also a sense of rootedness. The past-negative (PN) people tend
to focus on traumatic events of the past, regret, failure, abuse and other aversive views of the
past. On the other hand, the past-positive (PP) people tend to focus on nostalgia, gratitude and

successes of earlier times. The present-hedonistic people (PH) prioritizes pleasure, novelty
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and sensation seeking, so they tend to be highly impulsive for making decisions and are much
more risk-taking in comparison to others. The present-fatalistic people (PF) tend to believe
that the future is predestined and uninfluenced by individual actions. The future-oriented
people (FO) have a behaviour dominated by striving for future goals, and accept the delays of
immediate gratification to achieve longer-term better goals, they tend to healthier behaviours
and are much more aversive to take risks (Boyd and Zimbardo, 2008; Zimbardo, 2012;

Stolarski et al., 2015).

2.10 Active travel and health-related quality of life

It is generally argued that the promotion of active travel (cycling and walking) in daily
life can contribute to the improvement of health conditions, especially if cycling and walking
replace short-distance car trips (WHO, 2014). Travel is generally recognized as an essential
component of life and a means of providing access to goods and services. Different travel
modes are associated with specific impacts on society, including health, environment, and
social effects (WHO, 2014). On the other hand, the level of physical activity involved in daily
travel is of particular interest because most people must travel to meet their daily life needs.

Among the benefits of walking and cycling for health, we can count a reduced risk of
premature death, heart disease, diabetes, high blood pressure, breast cancer, depression and
anxiety, and increased psychological well-being, among others (De Jong et al., 2003; Nurul,
2012; Ohta et al., 2007; Olmedillas et al., 2012; De Hartog et al., 2010; Pucher et al., 2010;
Rojas-Rueda et al., 2011; Oja et al., 2011). The World Health Organization (WHO) European
Charter on Counteracting Obesity mentions that safe cycling and walking are part of the
package of measures and policies to be promoted to address overweight and obesity (Ohta et
al., 2007). Among individual motivations to adopt cycling and walking as part of daily travel

behaviour, it is possible to count health, a desire to build community and familial ties, and
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financial considerations (Gayah et al., 2013).

2.10.1 Active travel in Japanese cities

In Japan, urban cycling is a widely accepted transportation mode, even though Japanese cities
do not have extensive cycling networks. Traditionally, Japanese urban cycle plans consider
aspects such as shared pedestrian/bicycle circulation areas in most sidewalks, implementation
of bicycle parking facilities around railway/subway stations and road markings for bicycle
zones within road intersections (Andrade et al., date unknown). It is important to note that
under the current regulations, bicycles are not allowed on public transport in Japan, and a
bicycle can only be carried under very restrictive conditions (the use of special bags to cover
them is necessary, for instance).

While Japanese cities are amongst the largest and most populated in the world,
residential neighbourhoods within Japanese cities in terms of services are largely
self-contained. Residents usually have to cycle no more than 5 to 10 minutes to reach
supermarkets, kindergartens, schools, doctors, dentists, and other services covering most
necessities for everyday living, since they can be found within walking or cycling distance
without the need to travel excessive distances (Kidd, 2012).

However, “self-contained” does not necessarily mean that residents are satisfied with
their residential environment, living functions, and services provided. In fact, suburban
large-scale shopping centres built along roadsides are popular in Japan. This is partially due to
some dissatisfaction with the services provided by neighbourhood shopping stores, and a
car-dependent lifestyle. Other factors such as efficient public transport systems, the cost and
inconvenience of owning a car in big metropolitan areas, and the provision of bicycle parking
infrastructure are important factors that contribute to the extensive daily use of bicycles in

almost all urban areas of Japan. In Table 3 we introduce the modal share information for some
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of the main cities of Japan that were included as survey locations in this study. As can be seen,
non-motorized trips in Japanese cities account for a very significant part of the modal share.
While the use of cars can be as low as 13%, the use of non-motorized modes (walking and

cycling) for travel can be 28%—57% of all trips undertaken in the selected urban areas (MLIT,

2010).
Table 3. Modal shares on weekdays in major Japanese cities
Train Bus Car Motorcycle Bicycle Walk &
others
Sapporo 17.6 3.9 42.0 0.3 11.4 24.8
Sendai 11.2 6.4 50.3 2.5 10.1 19.5
Saitama 30.1 1.7 26.6 1.8 18.4 21.4
Chiba 274 1.6 38.2 0.8 10.5 21.6
Tokyo (23 wards) 36.7 3.8 14.2 1.7 16.3 27.3
Yokohama 35.8 7.0 21.7 2.7 7.1 25.8
Kawasaki 42.0 3.5 15.7 1.7 12.1 25.0
Shizuoka 7.5 2.2 46.6 4.1 21.4 18.1
Nagoya 18.9 2.1 42.9 1.0 15.5 19.7
Kyoto 18.8 5.2 26.4 5.5 18.2 25.8
Osaka 30.0 2.2 13.6 2.2 27.6 24.3
Sakai 20.2 1.5 39.7 3.5 18.7 16.3
Kobe 27.6 4.6 29.5 3.3 9.1 25.8
Hiroshima 8.8 5.0 47.6 5.7 12.5 20.3
Kitakyushu 5.2 8.0 56.9 1.9 5.8 22.2
Fukuoka 11.4 6.0 35.2 3.8 15.1 28.5

Source: The Nationwide Person-trip Survey in Japan, 2010 (MLIT, 2010).

2.11 Influence of the built environment on active travel behaviour and health-related

quality of life

A built environment that promotes walking can be associated with improved health conditions
in many different ways, so urban planners clearly need to integrate health and active living
considerations fully into their work (Davis, 2005). A positive relation was found between built
environment factors (density of places of employment, household density, green and open
spaces for recreation, number of street intersections) and walking activity at the

neighbourhood level (Li, 2005).
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Active transport, which includes travel by foot, bicycle, and other non-motorized
vehicles, has been identified as a strategy that could increase community physical activity
levels while producing other environmental and social benefits. Access to large, attractive
public open space increases the odds of higher levels of walking, and is said to be restorative,
reducing mental fatigue, improving well-being, and increasing opportunities for social
interaction (Giles-Corti, 2006). The quality of the public realm and public spaces appears to
be important for health, both mental and physical, yet further research is needed to quantify
the strength of association between green spaces and urban health, but also to investigate the
psycho-social and economic dimensions that are more difficult to measure (Lee and
Maheswaran, 2011).

Health research on the consequences of suburban sprawl has been to some extent limited
(Frumkin, 2003). We know that urban sprawl contributes to health inequalities because
residents there have less access to exercise opportunities and healthy food than do others,
usually wealthy people (Giles-Corti, 2006; Resnik, 2010; Gordon-Larsen, 2006). Sometimes,
people want to live outside of city centres to avoid traffic congestion, noise, crime, and other
problems, and to have homes with more square footage and yard space; however, there is
substantial evidence that urban sprawl has negative effects on human health and the
environment (Frumkin, 2003; Giles-Corti, 2006). In general, more negative than positive
effects of urban sprawl have been observed for public health, partially due to factors linked to
physical activity, daily life, increased dependency on motorized travel, and reduced
population densities.

Although most of the available evidence in the literature mentions the benefits to health
of high density environments that encourage cycling and walking, some studies suggest the
negative effects of high-density living on the availability of green areas where people can do

healthy activities (Echenique et al., 2012). This might be applicable to the case of Japan.
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Research strongly suggests that greenery-filled public areas that are close to residences and
easy to walk in should be further emphasized in the development and redevelopment in the
metropolitan areas of Japan through cross-sectoral collaboration. Such greened areas
positively influence the longevity of urban senior citizens, independent of attributes such as
their age, sex, or socioeconomic status (Takano et al., 2002).

Attention to the health problems of the urban centres has focused largely on social and
organizational factors rather than features of the built environment. Some studies in public
health research suggest that environmental changes may be more effective in changing
long-term physical activity patterns than are interventions centred on structured activities such
as formal exercise programs. If so, then we may find that interventions to promote walking
could contribute substantially toward increasing the activity levels of even the most sedentary
residents (Oglivie et al., 2007).

Having enough evidence that the environment does influence levels of physical activity
and obesity, another body of evidence appears to suggest that any influences of the
environment are small, that the mechanisms by which environmental components may
operate are as yet unclear, and that the exact environmental components that affect body
weight and activity are yet to be identified (Jones et al., 2007). Thus, further research is
required to establish how different environments affect different individuals, because
individuals interact with the environment on a number of levels, and experience effects from
the physiological and emotional to those related to social, spiritual, and intellectual well-being

(Lake et al., 2006; Frank et al., 2006).

2.11.1 The influence of open spaces, parks and other facilities

Many of the best places for increasing the activity levels are neither the home nor the

workplace, but are rather “third places” in the public realm, such as streets, sidewalks, parks,
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cafes, theatres, and sports facilities. Such public places are important venues for a wide
variety of activities, of which some—such as social interaction and physical activity—have
clear health implications (Frumkin, 2003). Those places create a sense of convenience and
this convenience is often positively associated with walking (Jones et al., 2007), as are some
aspects of urban design (particularly property density and street connectivity) (Jones et al.,
2007; Li, 2005). Thus, these aspects need to be considered as a fundamental criterion when
siting, designing, and building public places in ways that attract people, encourage them to
socialize, and promote physical activity in the environment.

We know for a fact that having parks is beneficial for cities and urban dwellers. In city
parks, people can spend time on activities, such as walking a dog, playing sports, eating
outside, or enjoying the natural environment. Leisure activities in parks can provide many
health benefits, from providing direct contact with nature and a cleaner environment, to
offering opportunities for physical activity and social interaction (Gies, 2006). A group of
studies reviewed in the American Journal of Preventive Medicine showed that “creation of or
enhanced access to places for physical activity combined with informational outreach”
produced a 48.4% increase in the frequency of physical activity. The same studies showed
that easy access to a place to exercise results in a 5.1% median increase in aerobic capacity,
along with weight loss, a reduction in body fat, improvements in flexibility, and an increase in
perceived energy (Gies, 2006; Kahn et al., 2010). Other studies have associated parks and
their greenery with significantly higher levels of active travel and of not being overweight or
obese, as well as with other self-rated health indicators that provide evidence for important
causal pathways that could provide a focus for public health intervention strategies (Cummins,

2005).
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Chapter 3
Data collection

In this chapter, we introduce the main features of the data that have been collected and used

for the development of this study.

Principally, 3 surveys were conducted, so this chapter will be divided in 3 sections,
whereas each section related to a different location and survey conducted. The sections will be
covered according to the chronological order in which the different surveys were conducted.
The first study was conducted in 2010, and data were collected in 20 Japanese cities
(information used for chapter §). The second survey (information used for chapters 4 and 5)
was conducted in the period March — May 2015 in the three main cities of Bangladesh: Dhaka,
Khulna and Chittagong. Finally, a survey was conducted in the period May — September 2016
in rural and locations of Hiroshima prefecture (information was used for analysis in chapter

6).

3.1 Survey on health-related quality of life

A health-related QOL survey was implemented in 20 major Japanese cities during November
22— 29, 2010. The selected areas were Tokyo, Osaka, and Nagoya (as the three megacity
metropolitan areas in Japan), and 17 other government-ordinance-designated cities that are
smaller in terms of population but still with a population larger than 500,000 inhabitants:
Sapporo, Sendai, Saitama, Chiba, Yokohama, Kawasaki, Sagamihara, Niigata, Shizuoka,
Hamamatsu, Kyoto, Sakai, Kobe, Okayama, Hiroshima, Kitakyushu, and Fukuoka (see Figure
13). The differences in population and population density among the selected areas can be

observed in Figure 14.
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Figure 13. Locations of the survey in Japan

For this questionnaire survey, the target number of samples was set to 1,000 persons. The
survey was done with the help of a major Internet survey company, which had more than 1.4
million registered members. The respondents were randomly selected but they reflected some
representative attributes of the population (age, gender, and residential locations). To reach the
desired target within a limited survey time (a week), a total of 14,534 members were
contacted. As a result, valid answers were successfully collected from 1,213 persons, with a

return rate of 8.3% (Zhang et al., 2013).
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The questionnaire consists of questions about travel behaviour, health-related QOL,

residential environment, lifestyle habit, health promotion activities, park usage, QOL

(happiness and life satisfaction), and individual and household attributes.

The questionnaire consists of health conditions, lifestyle habit, health promotion
activities, park usage, daily activity and travel, residential environment, evaluation of

happiness and life satisfaction (well-being indicators); and certain individual and household

attributes. These contents were selected based on careful literature review.

® Individual attributes: questions regarding individual and socio-economic attributes are

included here, like age, gender, occupation, household characteristics, possession of

driving license and/or a car, and level of happiness, etc.

® Residential environment: The distance to nearest facilities in the neighbourhood or the

city district where the respondents live (e.g. city hall, post office, schools, hospitals, train

? Elaboration of the figure was based on data from the Statistical Survey Department, Statistics Bureau, Ministry

of Internal Affairs and Communications. Japan. 2012.
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stations, bus stops, park, etc.).

Housing data: The type and style of house, disposition of elevator and household income
are considered in this section.

Health habits: Questions about lifestyle and daily healthy habits are formulated to the
questionnaire respondents, which include: eating breakfast every day, having enough
sleep, eating balanced meals, not smoking, playing sports, not drinking alcohol, working
within 9 hours a day, and not suffering conscious stress. The health habit indicators were
included based on the eight indices proposed by Morimoto (1987).

Description of health condition. Body characteristics, history of serious disease,
subjective evaluation of health conditions and questions regarding the eight subscales of
health-related QOL are given to the respondents in this part of the survey.

Physical activity: In this section of the survey, the respondents provide answers for their
practice of different types of sports; and time spent in social activities and communication
with family, which are characterized in terms of frequency, activity period in the day, time
of the day, place, company, mean of transportation to do these activities and affective
experience to do these activities.

Daily activity and travel. A limited number of activities that demand travelling are listed
in this part of the questionnaire. These activities are: commuting or schooling, business,
shopping, leisure (amusement, recreation or social contact), sports, non-academic
learning and research, volunteering, health care, eating out, personal affairs (like going to
the bank or the city hall) and other private business. These activities are characterized by
the following attributes: frequency, main travel mode, and distance travelled (from home
to the respective activity). The possible travel modes are grouped in the following
categories: active (walking, cycling), public transport (bus, train, streetcar or monorail) or

other more private modes (car as driver, car as a passenger, taxi, motorcycle or others).
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3.1.1 Individual attributes

Questions relevant to the individuals’ individual and household attributes were asked to the

respondents anonymously. Some of the most relevant features are summarized in Table 4.

Table 4. Individual attributes of respondents in the survey

N Min Max Mean SD Pe(f;:;nt

Gender (1 = Male) 0 1 Sl 0.50 50.5
Age (years) 15 69 42.14 13.41
Age group

15-19 77 6.3

20-29 129 10.6

30-39 336 27.7

40 - 49 349 28.8

50-59 161 133

> 60 161 133

Young adult? (under 35) 0 1 31 0.46 314
Elderly? (over 65) 0 1 0.07 0.25 6.7
Household size 1 9 2.74 1.30
Children in household 0 1 33 0.47 32.6
Students in household 0 1 12 0.33 12.1
Elderly in household 0 1 22 0.41 21.8
Have a driving license 0 1 .84 0.37 83.8
Have a car 0 1 .50 0.50 49.7
Annual income (x1M JPY) 0.5 29.8 6.21 4.22

3.1.2 Travel behaviour

When examining the use of different travel modes in the Japanese cities by differencing the
type of city involved and the purpose of trip, we can note important differences in the use of
non-motorized and private travel modes. More specifically, we can observe a higher
car-dependency in local cities than in metropolitan areas of Japan, while we can observe the
opposite tendency regarding the use of non-motorized modes, i.e. walking and cycling. Even
though the use of bicycles for commuting is of great importance in local cities, in general we
can observe that walking as travel mode for all the proposed purposes of trip is more extended

in metropolitan cities, whereas the use of car is largely more extended in the local cities of
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Japan.

The differences between the shares of users who use car, bicycles and walk for different
trip purposes sorted by the type of can be observed in detail in Figure 15. In Figure 16 the
number of people by each travel mode type (non-motorized, public transport or private

vehicle) and each purpose of travel can be observed.
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Figure 15. Walking, cycling and car usage according to the type of urban area

73



Commuting
Business
Shopping
Social activities
Sports
Learning
Volunteer
Health care
Eat out
Errands

Others

Do you do/participate in... (N=1213)

ONon motorized OPublic transport @ Private modes ONot participate

2718 | 2905 | 185 | 455 |
172 |90 129 | 822 |
604 1e 363 200 |

280 | 154 | 258 | 521 |
354 | | 142 | 678 |
5356 1093 ]
135 {R7 1014 |
264  |63] 159 | 721 |
247 92| 350 | 524 |
417 heg 217 | 533 |

150 [59| 123 | 881 |

Figure 16. Distribution of main travel mode groups for different travel purposes.

3.1.3

In the survey the respondents were asked to evaluate in a 5-rate scale their satisfaction
regarding several life domains. The distribution of scores can be observed in Figure 17.
Figure 18 shows the aggregated responses to the questions related to the frequency of practice
of the listed health habits. In Table 5, Figure 19 and Figure 20 the histograms and descriptive
values for Physical Health, Mental Health, Social Health (Health-Related Quality of Life),
total life satisfaction (obtained from a summation of the values for satisfaction with several

life domains as displayed in Figure 17) and happiness are shown. Details of calculation of

Well-being related indicators

health-related Quality of Life scores can be observed in appendix C.
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Figure 17. Satisfaction of respondents with several life domains
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Figure 18. Subjective importance of health habits
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Table 5. Descriptive statistics of Well-being indicators

Min Max Mean SD
Physical component score (PCS) 5.4 100.0 73.38 14.8
Mental component score (MCS) 3.2 100.0 69.08 15.8
Role (social) component score (RCS) .0 100.0 79.75 16.3
Total life satisfaction 9 45 28.96 5.8
Happiness 1 11 7.15 2.2

3.2 Survey in Bangladesh: aspects of transport-based social exclusion

Considering the theoretical aspects of transport-based social exclusion that were

discussed in

the previous chapter, we designed a survey questionnaire trying to reflect the seven different

categories into questions that were adapted to the local context as adequately as possible. 200
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sample questionnaire answers were collected in Chittagong and Khulna respectively and 300
sample questionnaire were collected in Dhaka city, for a total of 700 sample answers. The
survey questionnaire answers were collected via face-to-face interviews at the household
locations in the respective cities, between March and May 2015.

In the survey we inquired about the following aspects: sociodemographic attributes,
house and household attributes, use of time during weekdays and weekends, travel behaviour
for various purposes, distance to facilities in the urban area, access to services, perceptions of
accessibility, road safety and security in the residential area, and life satisfaction regarding
several life domains. These questions were oriented to find variables that can adequately
reflect the different dimensions of transport-based social exclusion. Some of the questions are
based on the self-reported difficulties with aspects of transport in order to measure transport

disadvantages (Delbosc and Currie, 2011).

In the questionnaire survey design we reflected the findings in the literature review
related to the dimensions of transport-based SE by Church et al. (2000), adapting these
dimension-related items as much as possible to the social, economic and geographic
characteristics of the places we surveyed in this study. In order to find the ways that transport
disadvantage affects the quality of life and well-being of urban dwellers in Bangladesh, we
conducted a survey in Dhaka, Chittagong and Khulna with 300, 200 and 200 valid sample
answers respectively, for a total of 700 valid sample answers. The answers were collected
through face-to-face interviews, in which the participants and the interview locations were

randomly selected among public places in selected neighbourhoods (see Figure 21).

For the identification of transport disadvantages, the participants of the survey were
asked questions that tapped into five out of the seven factors of transport exclusion (i.e.

transport disadvantage) identified by Church et al. (2000).

77



Ehittagobg
gty

Dhaka Chittagong Khulna

Figure 21. Geographical distribution of the respondents’ residential locations in the survey

For the assessment of geographical, economic and time-based categories we use
indicators aimed to reflect individual and household attributes (i.e. location, income, transport
expenditure), use of time and travel behaviour. The assessment of physical and fear-based
categories is based on respondents’ self-assessed indicators of accessibility and safety. We

hereafter summarize the parts of the survey that we are employing in this study:

® Individual and household attributes: in this part of the survey we ask the respondents their
age, religion, gender, education level, occupation, residential location, monthly income,
monthly expenditure for transport and food, house characteristics and household
composition. The most important occupations are labour (in factories and warehouses),
retail vendors and rickshaw drivers (see Figure 22). In the Figure 23 we display the
distribution of educational level among the respondents of the sample in each city. It can
be observed that for all the location the percentage of illiterate members of the population

is considerably high.
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Figure 22. Occupation of the respondents in the Bangladeshi cities.
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Figure 23. Education level of the respondents in the sample by city

In Chittagong, the average time of living of the respondents is 24.1 years. The times for
Dhaka and Khulna are 12.7 and 5.7 years respectively Details of the cumulated frequency

histograms can be observed in Figure 24.
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Figure 24. Cumulated frequency distribution of time of residence by city

As for housing and house type, in the questionnaire, the respondents were able to choose
among 5 types of houses: reinforced concrete, bricks, bamboo, earthen and others. In
Chittagong, 85% of the respondents declared to live in a bamboo house. In Dhaka, the
predominant types are bricks (53%) and others. In Khulna city, the distribution among the

different types of houses is more even. Details are shown in Figure 25.

Chittagong Dhaka Khulna
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/ 3.0%
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12.0%

Figure 25. Housing type distribution by city

® Use of time: from a list of different possible daily activities, we inquired the respondents

of the survey how they distribute their time during a typical day in both the weekdays and
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the weekends among a list of activities that include indoor activities (sleep, housework,
work, study, others) and outdoor activities (leisure, religious and social activities mainly)
as well.

Travel behaviour: the analysis of travel behaviour patterns includes questions to assess
the frequency, modes and time duration of trips with different purposes, depending on the
type of activity or destination (work, school, leisure, religious, social activities, etc.).
Perceptions of accessibility and safety: from the literature review, we identified relevant
aspects of transport-based social exclusion that could affect the well-being of citizens
corresponding to the physical accessibility and for the fear-based (safety-related)
dimensions of social exclusion (Church et al., 2000). They were classified in four groups:
physical accessibility, vehicle-related safety, traffic-related safety and crime-related safety.
For the identification of transport disadvantages in these categories, the participants of the
survey were asked to rate how easy or difficult they found such issues as walking on the
street, accessing public transport or feel safe while making use of public spaces or
transportation services. More details can be observed in Table 1.

Well-being indicators: in order to assess the well-being condition of the respondents, we
use the following indicators: Life Satisfaction (LS), optimism for the future (OPT) and
happiness (HAP). The LS score is obtained as a sum of the LS scores for the following
life domains: residence (housing), family financial conditions, health conditions, family
members’ health conditions, neighbourhood, education, family’s education, employment,
family’s employment, family life, leisure and recreational activities, social state
(reputation), family’s social state, residential location (city, town, village), national
security and stability and overall life satisfaction. The variable OPT is assessed by asking
the following question: “Do you think you are very optimistic about the life of you and

your family in future?” Finally, the variable HAP is directly assessed by asking the
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following question: “In general, how happy would you say that you are?” All the
well-being indicators were assessed by using a 5-point Likert scale, which is commonly
used to allow the individual to express how much they agree or disagree with a particular
statement (Ory and Mokhtarian, 2005; McLeod, 2008). In consideration of the argument
that people in self-report measures of happiness people might not be able to oversee their
lives (Veenhoven, 2004) we included the 3 aforementioned types of well-being indicators.
The variable HAP aims to capture the emotional conditions of the respondents in an
undefined time horizon, while the assessment of LS encourages the respondents to think
more thoroughly and comprehensively about the different aspects of their lives from the
past to the present and the variable OPT aims to capture the respondents’ feelings and

expectations for the future.

In general, how happy would you say you are?

3.36

2.65

Chittagong Dhaka Khulna

Figure 26. Average happiness in Bangladeshi cities

® Geographic location related information: we asked the respondents which is their
residential location (by naming the town/village/city district where they live). The exact
residential location was not asked in our questionnaire in order to protect the respondents’

privacy. With the name of the residential location district we could generate a population
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density variable, which was consulted by using the web tool “City Population” (Brinkoff,

2016). We consider the accuracy range of this information acceptable enough for our

research purposes.

The population data that are contrasted with the sample data were consulted from the
Report of the Household Income and Expenditure (Bangladesh Bureau of Statistics, 2010).

Some of the most relevant indicators of the aggregate analysis are shown in the Table 6.

Table 6. Aggregate results for some of the relevant indicators

Chittagong Dhaka Khulna
National population data
Population 2,532,439 7,033,075 663,342
Monthly household nominal income 14092 13226 9569
Monthly household consumption 14360 11643 9304
expenditure
Head count rates of poverty 11.8 18.0 35.8
Sample data
Average monthly income, sample 10500 11150 11663
Average time of residence (years) 24.1 12.7 5.7
Resppndents living in a formal 54,59, 18.3% 42.5%
housing
Respondents living in rented houses 36.5% 92% 48%
Maximum expenditure on transport 9% 4.8% 8%
[lliterate respondents 60 % 35.7% 29.0 %
Average travel time by walking (mins) 19.1 16.2 37
Average commuting time (mins) 20.3 16.6 37.2

3.2.1 Perceptions of accessibility and safety

For the physical exclusion category we included questions regarding the perceptions of
accessibility, more focused on the existing pedestrian infrastructure in the residential area.
The geographical exclusion category is reflected in the attributes of distance for different
travel purposes. The exclusion from facilities category inquires how far different urban
facilities are located from the respondents’ place. For the economic exclusion category we
included questions of expenditure on travel in association with the travel behaviour. The

time-based exclusion category is reflected in the travel time expenditure associated to the
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different use of travel modes. The fear-based exclusion category related questions are bases
on the perceptions of safety and security. Questions related to the space exclusion category
were not included in this survey questionnaire due to methodological considerations. We
included in the questionnaire questions about happiness and life satisfaction regarding several
life domains, as a way to contrast the effects that the built-environment and travel behaviour

may have on the wellness and satisfaction of the urban dwellers.

3.3 Survey of future-life choices in Japanese high schools

With the main purpose of examining the future life choices and the possible influence of the
depopulating environment, we conducted a survey in four different high schools of Hiroshima
prefecture. Three schools are located in depopulated areas of the prefecture: Chiyoda (137
respondents), Yoshida (296 respondents) and Mukaihara (151 respondents); and the fourth
place is located in Higashi-Hiroshima city (433 respondents), a non-depopulated area.

The approximate location of the schools within the prefecture can be observed in Figure
27, where the depopulating areas of Hiroshima prefecture are represented in red colour
(Hiroshima Prefectural Government, 2015). In contrast with the depopulating areas of the
prefecture, Higashi-Hiroshima is a dynamic small-sized city, where the population was
192,905 inhabitants in 2015 and continues currently growing, according to information from
Higashi-Hiroshima City municipal government. This growing has been largely motivated by
industry and educational activities along the city, where several different universities and
industrial corporations are in operation. A total of 1,017 valid sample answers were collected
between May and September 2016. It is important to note that interviewing high schools was
the specific target of this study, thus the ages of the respondents vary between 15 to 18 years

old.
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Chiyoda
(Kita-Hiroshima cho)

Yoshida
(Akitakata-shi)

Mukaihara
(Akitakata-shi)

Kamo
(Higashi-Hiroshima-shi)

Figure 27. Locations of the survey in Hiroshima prefecture

The questionnaire consists of the following parts:

® Personal and socio-demographic information: this section includes information of the

school and school year, previous experiences with change of residence or moving,
household composition, and travel behaviour (travel to school).

Time perspective inventory items: We applied the 56 questions that are included in the
Zimbardo Time Perspective Inventory, as of its original version (translated into Japanese
language).

Future plans: among a list of possible future life plans, students manifest how likely they
think they will be to choose each of them in a future. Among the future plans we have
questions related to migration, family, career and personal goals principally.

Social exclusion: questions related to how young respondents may face social exclusion
at an early stage of life with a still limited power of decision-making. Nevertheless, we
consider it is reasonable to presume they will increasingly be able to make decisions and

life choices as they reach adulthood.
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Table 7. Features of the targeted schools

Chiyoda Kamo- Mukaihara Yoshida
Saijo

Located ma Yes No Yes Yes
depopulating area
Access with railway No Yes Yes No
Special program? Agriculture - - Sports
Numb}er of students 146 471 160 324
interviewed
High school year of -3 1-2 -3 1.3

students interviewed

Household composition
30
2.38
55 297 2.41 2.26 2.26
213 2.18 2.15
20
15
1.0 0.60
0.47 . 0.54
05 0.43
00
Chiyoda Kamo-Saijo Mukaihara Yoshida
® Males in household ®Females in household @0lder than 65 in HH

Figure 28. Household composition among targeted high schools

3.3.1 Travel behaviour of high school students

In this section we clarify the travel behaviour of the surveyed high school students. As
expected, in the depopulating areas the students must travel longer distances to reach the
school, thus the accessibility to daily transport is more difficult than it is for students in
non-depopulating areas. In addition, 2 of the schools are located in the proximity of a train
station and therefore accessible by railway (see Table 8 and Figure 29). The average travel

time to each school can be observed in Figure 30.
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In the Figure 30 the modal share in each school is displayed. In the survey, students were
asked to describe the different stages of their trip to school. Some students use 2 modes or
mode in combination to reach their respective schools, and we reflected this fact by

displaying the main mode or the respective combination in the Figure 31.

The built environment is also described by students in the survey, indicating the distance
from their residential location to a list of urban facilities. The aggregated results can be

observed in Figure 33.

Travel distance to school
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
< 500m 05-1km 1-2km 2-3km 3-4km 4-5km 5-10km > 10 km

—+—Chiyoda —#i—Kamo-Saijo Mukaihara ——Yoshida

Figure 29. Cumulative frequency for travel distance to each school

Table 8. Comparative accessibility to high schools

Chiyoda Kamo-Saijo Mukaihara Yoshida

Number of valid samples 137 433 151 296
Travel time to school (mins)
Min 1.0 1.0 0.0 3.0
Average 25.9 25.2 45.4 24.3
SD 21.2 14.7 27.5 15.4
Max 110 75 125 87
Distance to school (km)
Min 0.1 0.1 0.1 0.0
Average 7.6 7.0 13.6 8.5
SD 7.6 7.5 9.3 8.4
Max 29.4 30.0 30.0 29.9
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Figure 30. Modal share distribution in each high school

Average travel time by mode (mins)
Walk :| 13.14
Train | 48.80
Car + Train . . | 38.65
Car + Bus | . . . . | 42.35
Car — 20.97
Bus + Train | . . . . _ | 52.86
Bus | . . . | 45.57
Bicycle _ 19.07
0 10 20 30 40 50 60

Figure 31. Average travel time by main commuting mode(s)

88




1207

1007

60

Total travel time to school

407

20

666

928

95 ?35%29
Oa5 527 *395
Q119 o 0835
730, 0400487 o .
o T3h0e
110
TB27505817
733
T T T
Chiyoda Kamo - Mukaiha ‘foghica

School name

Figure 32. Distribution of average travel time by school

Accesibility to diferent urban facilities (km)
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Figure 33. Average distance from residential location to urban facilities
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Chapter 4
Identification of Transport-Based Social
Exclusion

In this chapter we explain in detail how the concepts exposes in the Literature review
(Chapter 2) are being adapted and used to describe the phenomenon of transport-based social
exclusion.

This chapter is divided in 2 main parts: in the first part, we explain in detail the
difference between the concepts of transport disadvantage and transport-based social
exclusion as a possible consequence of a situation of transport disadvantage suffered by an
individual. In the second part, we describe the questions we applied in the three main cities of
Bangladesh to characterize transport-based social exclusion related phenomena. In order to
understand more in depth the potential links between the built environment, transport
disadvantage and wellbeing and how they contribute to social exclusion, research must be
undertaken from the bottom up, starting with individual responses. This study fills this

research gap.

4.1 From Transport disadvantage to Transport-based social exclusion

Initially we can think of any situation in which users experience any problem with using
vehicles or infrastructures, accessing transport systems or traveling to any desired places as a
situation of transport disadvantage. The situation of transport disadvantage can affect an
individual’s well-being and once it occurs we can consider that the person is in a situation of

transport-based social exclusion (see Figure 34).
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Figure 34. From Transport Disadvantage to Transport-based social exclusion

After proposing such a situation, more related questions must be arisen. We need to
consider and think more specifically under which circumstances an individual can be
represented out of the box — thus not a situation of disadvantage. Similarly, it is not clear
which changes in well-being are necessary and to which extent to make the transition from
the bigger to the smaller box — thus from being in a situation of transport disadvantage to be
in a situation of transport-based social exclusion; or whether there are changes in well-being

that are not serious enough to place a person in a situation of social exclusion.

This initial approach has also one considerable weakness. We could consider the
situation of someone who lives in a socially excluded area - a shantytown, for instance-, does
it mean they are socially excluded? Although it sounds logical to say so and it is a possibility,
it must not be necessarily the case. As an example, in some of the largest Indian cities, cases
of people who voluntarily decide to live in slums are very frequent. The case of Dharavi in
Mumbai has become widely known: a slum area that for decades has attracted lots of migrants
— 1.e. people come voluntarily- , since it offers considerable access to job and education
opportunities and other important advantages such as very low costs of living, where few
businesses pay taxes and few residents have formal title to their land (Yardley, 2011).
Therefore, even people with professional degrees make a decision to live over there; in

despite of other harsh life conditions, poor sanitation and other disadvantage conditions.
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Therefore people might be in a situation where a transport disadvantage condition
becomes relatively not serious enough to undermine someone’s well-being or quality of life,
whereas other situations of further disadvantage do exist. Others could be considered socially

excluded but not due to a transport disadvantage situation.

Delbosc and Currie (2011) in their study make a sound differentiation between the
conditions of transport disadvantage (TD) and social exclusion (SE), and propose a
methodology to determine an overall disadvantage score. When combined to a count of the
number of social dimensions that a person is facing, they classify the individuals as being
transport disadvantaged, socially excluded, both transport disadvantaged and socially

excluded or being neither of them (see Figure 35).

Transport Social
disadvantage exclusion

Figure 35. Transport disadvantage and social exclusion as a matter of group belonging

It has been argued that social exclusion has a strong negative impact on well-being and
transport disadvantage can increase social exclusion, whereas the link between transport
disadvantage and well-being was indirect and mediated by time poverty (Currie and Delbosc,
2010; Delbosc and Currie, 2011). Other authors have considered the issue of social exclusion

not merely as an issue of belonging to the group or not, recognizing that it is possible to be

94



socially excluded but still have good access to transport or to be transport disadvantaged but
highly socially included (Lucas, 2012; Currie and Delbosc, 2010). In Figure 36, we reflect
how it is possible to be located in different corners of the spectrum rather than being located
inside or outside a certain group according to the disadvantage or exclusion situation, if we
consider well-being, social exclusion and transport disadvantage as separate but interacting
dimensions of the social impacts of human mobility. The Figure 36 also reflects how a
decrease in well-being may be associated with an increase in the risk of exclusion, which we

can consider as transport-based when it happens from a situation of transport disadvantage.
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Figure 36. A two-dimensional understanding of transport-based social exclusion

For instance, not having a car or a driving license is commonly considered as a situation
of transport disadvantage, yet how much the individual depends on driving to satisfy his daily
needs and live a full life can be reasonably associated to the social exclusion that the

individual is experiencing. As a result, individuals in a social network who experience similar
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situations of transport disadvantage might at the same time be socially excluded at different

levels.

Thus, (transport-based) social exclusion comes as a phenomenon induced by a situation
of (transport) disadvantage (no car possession) and a set of individual factors (the need to
drive, i.e. reasons for his a higher car dependence) that clearly undermine someone’s
well-being, also influenced by other factors such as social factors (surrounded by car-owning
individuals) or the built environment (living in a car-dependent area with few or no public

transport accessibility).

Such a type of social exclusion may be observed in many developing countries. Usually,
people living in disadvantageous areas have a poorer level of accessibility to various facilities
than other population groups. However, a poor level of accessibility does not necessarily
bring an individual directly into a “socially excluded” situation. For example, if a lower level
of accessibility does not lead to a serious decline of an individual’s well-being,
transport-based social exclusion may not occur. Then, when or under what conditions does

transport disadvantage become transport-based social exclusion?

4.2 Methodology to assess transport-based social exclusion based on well-being

As previously explained in the literature review section, the term “transport-based social
exclusion” refers to any situation in which experiencing any type of transport disadvantage
involves negative impacts on an individual’s well-being. This is one of the basic
considerations for conducting the surveys that form part of this study. The impacts on
well-being are mostly subjective and they may depend on many factors, including but not
limited to: future intentions, future life expectations, perception and satisfaction with the

current living environment, etc.
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Furthermore, the social exclusion should not be considered as a binary state according to
which one is excluded or included but as a dynamic process that is affected by multiple
domains of everyday life (Schwanen et al., 2015), and in addition we might reasonably
propose the transport-based social exclusion as a possible consequence derived from

experiencing one or multiple forms of transport disadvantage situations.

We propose the concept of transport-based exclusion and its linkage to well-being as a
matter of subjective evaluation, because individuals have different thresholds for what they
consider “acceptable” or not, as well as different needs and expectations. Based on this, we
could reasonably argue that individuals feel more dissatisfied or unhappy as a consequence of
being more (transport-based) socially excluded than people with higher feelings of
satisfaction, happiness and well-being in general. Much of these feelings can come not only
from individual satisfaction but also from social comparison with other members within a
group or social network, propensity for activity participation (Duarte et al., 2010), personality

issues or other related traits.

In order to illustrate the connection, let us consider the following elements as separate
dimensions: transport disadvantage (TD), social exclusion (SE) and well-being (WB). For the
conceptualization, we start from the assumption that WB will likely decrease as SE and TD

become higher, behaving in a similar form that a utility curve does (see Figure 37). Next, we

consider a component £ that accounts for the slope of (WB) curves, which represents the

individual’s characteristics and preferences. Based on the aforementioned assumptions, we

argue that SE changes in function of TD and B, therefore SE = f (TD, ). Next, we consider

two individuals denoted by i (say person 1 and person 2) with different preferences

represented by £ and 5, therefore B#5,.. Furthermore, we can assume that person 1 has a
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bigger dependence (i.e. higher sensitivity) to changes in the operation of transportation

systems that he/she uses than person 2, which can be represented by 5,>0,.

Finally, let us consider a change in a transport-related situation where a transport
disadvantage situation occurs in a given location, therefore the transport disadvantage
condition increases equally for our two individuals from time ¢ to time #+/, therefore having
TD! ., ~TD!' =TD’,.; -TD’,. As a consequence, we can observe that one situation of increased

transport disadvantage affects negatively individual 1 more than it affects individual 2, having

[SE,, SE;+;, AWB),> [SE, SE;+;, AWB],. In addition, we consider the transport-based social

exclusion represented by the difference SE;+; - SE..

4 Social exclusion 4 Social exclusion
{ er / Lower
1 R “bei
SE' 4, well-being . well-being
S I
y SE%, e
/5’1 SE?, /AWBZ R ]5‘2
e I
TD1, TD!,, TD?, TD?
Transport disadvantage Transport disadvantage

Figure 37. From transport disadvantage to transport-based social exclusion: a conceptual
framework to illustrate the connection

As it can be observed from the schematic representation in Figure 37, the SE levels in
different time points, as well as the changes in SE and WB caused by a similar change in TD
are different for individuals 1 and 2. As a way to set an example for this situation, let us

assume two neighbours, one of them takes daily a bus service with a given frequency (i.e.
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more dependent on it) and the other one uses the same bus service once a week or less. For
some reason, the frequency of the bus service is considerably reduced, which is in fact an
increase of a transport disadvantage condition for the neighbours in that particular area. The
reasonable consequence is that the first neighbour will be much more affected by this change
than the second neighbour who is much less bus dependent. As a result, individuals in a social
network who experience similar situations of transport disadvantage might at the same time

be socially excluded at different levels when compared to each other

Hence, transport-based social exclusion comes as a phenomenon induced by a situation
of transport disadvantage (bus dependence) and a set of individual characteristics and
preferences (reasons for traveling by bus, not having a car, etc.) that clearly undermine
someone’s well-being in a unique manner, influenced by other context factors such as social
factors (surrounded by car-owning individuals) or the built environment (living in a

car-dependent area with little public transport accessibility).

In addition to the preferences, we need to consider the set of skills and capabilities that
each individual possesses. It would be reasonable to argue that their influence would make the
well-being change in a combination of linear and non-linear forms, where particular
thresholds and inflexion points in the utility functions derived from the use of different

transportation systems can be expected.

One of the main questions remaining here is whether the proposed situations of transport
disadvantage do really represent an issue of disadvantage when examined under the influence
they have on health-related QOL and well-being or not? In the Figure 38 we depict a
methodological approach in which we can assess to some extent the degree of

(transport-based) social exclusion that an individual is suffering when it is linked to
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well-being, i.e. it is assumed that well-being changes accordingly to an experienced degree of

social exclusion or inclusion condition.

Travel behavior
related item

h 4
Set criteria for
disadvantaged group

Set “threshold” values

(O]

Disad- Yes

Set criteria for Impacts
vantaged . .
» “exclusion generated” in well-
being?
No
h 4
What makes them Transport- If excluded from
NOT disadvantaged but society, how much? <
disadvantaged? not excluded (How bad?)

Figure 38. Proposed methodology flowchart, for assessing transport-based social exclusion
based on well-being

4.3 Characterization of transport disadvantage conditions in Bangladeshi cities

From the study of the seven dimensions of transport-based social exclusion by, we designed
related questions in the questionnaire survey. Some of them are based on self-assessed
responses.

It has been considered that the use of self-reporting of difficulties with aspects of
transport can be used to target a particularly group that is known to face transport
disadvantage. According to Delbosc and Currie (2011), overall few studies have explored
self-reported of transport problems in a heterogeneous population and none has related these

to quantitative measures of social exclusion and well-being.
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In Table 9 we list the dimensions of transport-based social exclusion and a few details of
their representation in this chapter according to the adaptation of the original seven
dimensions proposed by Church et al. (2000). In Table 10 we separate the indicators related to
the dimensions into 2 groups depending on the type of assessment: discrete or continuous. For
the discrete variables type, the respondents answer to the questions according to pre-defined
scales, so the thresholds to identify the disadvantages groups are already set in the definition
of the scales. For the continuous variable type, variables related to measurement of distance,

money and time are used; therefore their values correspond to clearly measurement scales.

Table 9. Representation of dimensions in the survey

Type of

: . Brief description Characterization Type of variable
dimension
. I ible pl 1f- f .
Physical nacpesmb e places, Se assessment o Ordinal
services or conditions  specific conditions
Geographical Living in an specific Belonging to a specific Ordinal
area place?
. ... . Acceptable distances
Facilities Distance to facilities in to the different Continuous
urban area .
facilities?
Sufficient or .
. Income . Continuous /
Economic . acceptable income to .
Expenditure . ordinal
travel or for a living?
Acceptable time
Time-based Travel times expenditure for Continuous
traveling?
Fear-based Percept}ons of Self—_assessme.n.t of Ordinal
insecurity specific conditions
Not able to access
Space public spaces or Not covered Does not apply

specific facilities
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Table 10. Classification of type of variables according to assessment process.

Type of
representative Discrete Continuous
indicators
*  Physical * Facilities
Dimensions *  Geographical *  Economic
* Fear-based *  Time-based
We already know how many We need to find/define what are
Explanation people are “disadvantaged”, this the acceptable ‘threshold’ values
P classification comes into the in order to find disadvantaged
ordinal type answering scales. groups
The threshold values are clear
ira(;gn :)};ieegig:rﬁlszrllvzg ﬂsl(e) we From the well-being indicators we
Next? & ’ could find certain useful indicative

can assess whether they are
associated with any impacts in
well-being.

threshold values

4.3.1 Discrete type indicators

For the categories of transport disadvantage physical accessibility and safety, the respondents
indicate in a 5-point Likert-type scale they indicate their level of agreement or disagreement
with the proposed statements. The summary of the indicators can be observed in Table 11,
where we consider 9 questions for accessibility and 14 questions for the safety dimension,
which has been divided into 3 subcategories: security in places, security from crime and safety
from traffic. In Table 11 we show the mean values and standard deviations of the survey
responses to the different question items that are there listed. The responses were provided by
the respondents in an ordinal scale of agreement from 1 to 5, in which the higher the values
are, the more agreement there is respect to each statement. The variables assigned to the

category of physical exclusion are marked with “P”, and the categories related to fear-based

exclusion are represented with “F” (column “Code”)
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Table 11.Questions and statements related to physical and fear-based exclusion.

Question / statement Code Mean S.t d'.
Deviation

Accessibility

I can do most of my shopping at local stores. PO 3.21 0.86

There are sidewalks on most of the streets in my P1 277 0.87

neighbourhood

The sidewalks in my neighbourhood are well

maintained (paved, even, and not a lot of cracks or P2 2.75 0.84

potholes)

There are bicycle or pedestrian trails in or near my
neighbourhood that are easy to get to

Sidewalks are separated from the road/traffic in my
neighbourhood by parked cars

People who use wheelchairs can easily circulate on
the sidewalks in my neighbourhood

Children and elderly people can use the streets
without risk of injuries

P3 2.33 1.17

P4 3.05 0.72

P5 2.24 1.15

P6 2.95 0.80

I can understand the use of the bus routes in the city ~ P7 2.71 1.01
V1s1t9rs in this area can easily use the bus routes in P8 3.00 0.84
the city
Security in places

I feel safe during a walk F1 3.55 0.97
I feel safe in my residential neighbourhood F2 3.58 0.91
I feel safe in the place where I work / study F3 3.23 0.81
I feel safe in the City centre F4 3.07 0.66
I feel safe in my nearest bus centre / bus stop F5 3.12 0.74
I feel safe in the Railway station F6 2.71 1.62
I feel safe at my nearest road intersection F7 2.70 0.88
I feel safe in my nearest sidewalk F8 2.67 0.87

Safety from crime and traffic

My neighbourhood streets are well lit up during F9 275 L11

night time.
The crime rate within and nearby my
neighbourhood is high. F10-3.03 0.73

The crime rate within and nearby my
neighbourhood makes me feel unsafe to walk FIl ~ 2.89 0.66
during the day.

The crime rate within and nearby my

neighbourhood makes me feel unsafe to walk at F12  3.01 0.77
night.

The traffic conditions within and nearby my

neighbourhood makes me feel unsafe to cross the F13  3.29 0.93
streets during the day

The traffic conditions within and nearby my

neighbourhood makes me feel unsafe to cross the F14  3.35 0.90
streets at night

I would get worried if my kids walked alone in the

streets of my neighbourhood FIS 375 1.31
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Example: I can understand the use of the bus routes in the city

Strongly Somewhat Neutral Somewhat Strongly
disagree disagree agree agree
1 2 3 4 5
- g - ] J
[ |
ltem-related Indiff Item-related
unsatisfied ndifferent satisfied
group group group

Figure 39. Association between the 5 points scale and numerical values

For the responses to each of the statements of Table 11, the respondents assess how much
they agree or disagree to each one of the statements according to the 5-points scale that can be
observed in Figure 39. The red tones represent a negative opinion or emotion related to the
statement, which would be equivalent to the proportion of users that feel unsatisfied and
therefore can be considered to be part of the “disadvantaged” group regarding each question
item To see in detail the distribution of the responses, check Figure 40, Figure 41 and Figure

42. The meaning of the legends can be checked in Figure 39 and Table 11 respectively.

Accesibility

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| | | | |
Figure 40. Accessibility related question items
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Security in places

0% 10% 20% 30% 40% S50% 60% 70% 80% 90% 100%

F1
F2
F3
F4
F5
F6
F7
F8

Figure 41. Security in places related items

Safety from crime and traffic

0% 10% 20% 30% 40% S0% 60% 70% 80% 90% 100%

F9
F10
F11
F12
F13
F14
F15

Figure 42. Self-assessed conditions of safety from crime and traffic by the respondents.’

4.3.2 Continuous type indicators

For the categories of facilities, economic, and time-based social exclusion we use continuous

type variables in order to characterize those dimensions. In Table 12 the list of questions that

3 In the case of question F9, “My neighbourhood streets are well lit up during night time”, the item-related
unsatisfied group
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have been employed to characterize those dimensions were employed.

For the time based and economic based categories of exclusion, we found that the
average travel times to work were 19 minutes in Chittagong, 16 in Dhaka and 37 in Khulna
respectively, and most of those commuting trips are done by walking. The average monthly
income is between 10,500 and 11,500 BDT, and the maximum average percentage of income
that can be eventually spent in transport is 4.8% for Dhaka, 8% for Khulna and 9% for
Chittagong. However, these values of expenditure in transport must be analysed carefully,
considering the general situation of low income among the majority of respondents, many
workers without a regular monthly income and the use of walking as the main commuting

mode. There were no relevant results related to long or extensive travel for other activities,

such as leisure, shopping or religious affairs.

Table 12. Dimensions that were characterized by continuous-type variables

Dimension Question

Economic .
| |

How much is your household monthly income?
How much is your monthly expenditure in transport?
How much is your monthly expenditure in food?

Time-based

How much time do you spend on activities in a typical day?

In home activities: sleep, house work, others.

Out of home activities: work, study, shopping, recreation /
leisure / sports, religious activities, social activities, trip
making, others.

How often do you make trips by travel modes and with different
purposes? Which is the travel time?
Trip purpose: Work, school, shopping, recreation / leisure /
sports, religious activities, other social activities, other
purposes.
Travel modes: Car, motorcycle, bicycle, rickshaw, walk, and
bus.

How far from your house are the following facilities?: bus stop,
supermarket, clinic / hospital, small grocery store, drugstore /

Facilities pharmacy, high school, school / work office, post office, park, city
centre, secondary school, city hall, bank, elementary school,
kindergarten.
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Figure 43. Average use of time during the day for different facilities
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Figure 44. Distribution of travel time to work and walking time

Regarding the exclusion from facilities dimension of transport-based social exclusion, we

can observe that in relative terms, that a minority of respondents have some acknowledgment

of the facilities that surround their living environment. The most acknowledged facilities are

bus stops, supermarkets, hospitals, grocery stores and drugstores (see Table 13).
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Table 13. Distance from facilities in the urban area

Distance (m)

Urban facilities N Minimum Maximum Mean Std.

Deviation
Bus stop 201 150 12600 638.3 1077.2
Supermarket 124 250 6000 1022.8  1310.7
Clinic / hospital 97 200 2500 5369  431.17
Small grocery store 66 200 900 383.9 137.49
Drugstore / pharmacy 48 150 6000 1008.4 12423
High school 38 100 3000 574.8 679.0
School / work office 33 30 1200 580.5 306.0
Post office 21 250 1300 438.8 275.0
Park 18 200 7000 11772 1618.1
City centre 16 600 5000 2293.8  1693.7
Secondary school 13 250 1800 472.4 405.79
City hall 10 500 7000 2550.0  2100.9
Bank 9 260 3000 12733  1087.4
Elementary school 8 600 5000 2050.0 1846.2
Kindergarten 2 600 800 700.0 141.42

It is worth noting that even for the most identified urban facilities, fewer than half of
respondents for all the cases can answer anything about their location. This can be reflecting
two current phenomena: either the presence of those facilities does not exist in the targeted
areas or the due to a residents’ limited mobility or due to a very limited use the respondents of

the survey do not acknowledge them properly.

On the other hand, the income and transport network constraints on accessing labour
market information can limit the geographical extent of job search and on work travel patterns
(Church et al., 2000). We intended to search and inquire for this situation in the survey, so the
respondents were asked about their monthly income and their approximate monthly
expenditure in transport. In the Table 14 the distribution by percentile of the income and
expenditure values is displayed. In addition, in the Figure 45 and Figure 46 the distribution of
income and average income and transport expenditure values by level of happiness are
displayed. It should be noted how reduced the average transport expenditure is in comparison

with the monthly income. This can be explained because of low consumption of motorized
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transport services, and by the fact that most of the household income must be allocated for

food, which is characteristic of population under poverty and with unsatisfied basic needs.

Table 14. Percentile distribution of economic indicators of the survey

Percentile Monthly Transport Food
income (BDT) expenditure expenditure
10 6051.6 200 3000
20 77774 400 4000
25 8354.25 500 5000
30 9097.5 500 5000
40 10331.2 500 6000
50 11308 700 7000
60 12023.4 1000 8000
70 13045.1 1000 9000
75 13454.5 1000 10000
80 13905.2 1000 10000
90 14813.5 1500 12000
450
400 -
350 -+
300 -
250 -+
200 +
150 -+
100 -
50 4
0 - I . . : - —
s & % % % % %
§ E — [ [ [ag] [Tl
v g e e 2 e e
L o i o ) ]
— — ~ o~ m
Monthly income (BDT)

Figure 45. Distribution of monthly income
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Figure 46. Relation between monthly income and transport expenditure by happiness level

4.4 Finding transport-disadvantage related factors

In this section, we make use of exploratory factor analysis (EFA) to uncover the underlying
structure of the discrete-type variables of transport disadvantage that were explained in
section 4.3.1, where we have a relatively large set of variables to be reduced into a more
reduced number of categories, which is easier for interpretation. The overarching goal of the
Factor analysis techniques is to identify the underlying relationships between measured
variables. In addition, we can check for all the selected structure of underlying factors and
order them by relevance according to how much of the total variance can be explained by

each one of them.

We applied the factor analysis using the Principal Component Analysis (PCA) technique.
However, after a first run we found only one variable not clear enough to be included into the

analysis (F6) due to the small number of respondents, so we performed the analysis once
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again excluding that variable related to the railway station and we found a satisfactory result
leading to 6 components, which is shown in the Table 15. A Kaiser-Meyer Olkin measure of
sampling adequacy was conducted with a resulting value of 0.783, something that can be
considered fairly acceptable. The values of Bartlett's Test of Sphericity are Chi-Square (253)

= 5283.23 with significance p < 0.001.

Table 15. Principal component analysis factor solution.

Initial Extraction Sums of Rotation Sums of
Eigenvalues Squared Loadings Squared Loadings
%o of 7o of % of Variance
Component Total Variance Total Variance  Total .
. . explained
explained explained

1 5.546  24.112 5.546 24.112 5.348 23.253
2 3.721 16.179 3.721 16.179 2.74 11.913
3 2.457 10.681 2.457 10.681 2.362 10.269
4 1.476 6.416 1.476 6.416 1.904 8.278
5 1.136 4941 1.136 4941 1.646 7.155
6 1.101 4.785 1.101 4,785 1.436 6.245

In Table 16 we can observe the rotated factor solution and the communalities for each
variable. For the rotation a Varimax rotation solution was considered the most appropriate.
The communalities measure the percent of variance in each variable that is explained by all

the factors jointly.

From the results of PCA - Principal Components Analysis- , we can observe a clear
tendency that defines the six different factors, as follows: use of public spaces and
accessibility, traffic-related unsafety, crime-related unsafety, use of public transportation,

safety of remote places and others. Hereafter, we explain them more in detail.

® Factor 1: Use of public spaces and accessibility. This factor is mostly associated with
the living environment and its accessibility, accounting for 23% of the total variance

approximately. The poor conditions of the sidewalks (sometimes inexistent), insufficient
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or inadequate street lighting, surfaces who make difficult to walk, use bicycles or carts,
and the difficulties for using the public spaces caused by traffic contribute for this factor
to be the most significant for transport-based social exclusion.

® Factor 2: Traffic-related unsafety. Shopping, work and home trip: This factor can be
associated to the poor perception of traffic-related safety while walking out of home, in
the neighbourhood, in the workplace and its surroundings, and in the places that are
visited for shopping.

® Factor 3: Crime-related unsafety: This is related to the crime perception and how it
makes respondents feel unsafe during walking.

® Factor 4: Use of public transportation. Basically, since in all the cities the public urban
transportation is highly dependent on buses, the (lack of) clarity for using public transport
services may limit the possibilities of respondents to travel to other places within the
urban area.

® Factor 5: The safety of remote places (factor 5) is something that may concern residents,
although it could be also associated with the uncertainty of a non-visited or faraway
unknown destination.

® Factor 6: Others — on-road obstructions. The cars that are parked in the street space and
other factors related to irregular and risky surfaces to walk (factor 6) create disruption,
increase the difficulties for using the street space, and creating concerns among residents
when kids play or do other activities by themselves in the neighbourhood.

From the distribution of the factor loadings, we can clearly observe the relative relevance of

the fear-based and physical categories of social exclusion, reflected in several items and the 6

factors we found from the PCA calculations.
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Table 16. Rotated factor loadings from the principal component analysis.

Component I > 3Fact0r 1 5 5 Communalities
P3 0.809 0.786
F15 -0.789 0.726
P5 0.74 0.734
F13 -0.696 0.621
Pl 0.688 0.804
F7 0.68 0.562
F14 -0.68 0.550
P2 0.672 0.693
F8 0.632 0.475
F9 0.55 0.732
F2 0.749 0.686
PO 0.742 0.722
F3 0.736 0.743
F1 0.694 0.677
F11 0.781 0.643
F12 0.765 0.617
F10 0.632 -0.427 0.691
P8 0.794 0.680
P7 0.648 0.698
F4 0.834 0.725
F5 0.792 0.660
P4 0.829 0.731
P6 0.573 0.479

4.5 How are they correlated?

The correlation matrix among relevant variables related to social exclusion dimensions and
built-environment are shown in the Table 17. The selected variables are: income (1), transport
expenditure (TE), happiness (H), time of walking to work (TW), sidewalks are well maintained
(SM), sidewalks are easy to use (SE), people with disabilities can circulate in the sidewalks of
the area (DI), children and elderly people can use the streets without risk of injuries (CH), 1

understand the use of bus routes in my area (B) and [ feel safe when walking at night (S).
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Table 17. Correlation matrix among selected variables

| TE H ™™ SM SE DI CH B S
1 396%* 222%% -.098* -.021 .055 .041 -.055 .000 -.073
1 .034 -.027 -.045 -.002 -.098* -.016 .075 -.067
1 -381%*  139%*  330%* A02%%  172%%  125%F - 104%*
1 -262%%  _357%%  _309**  -209*%* -202%* -.073
1 .667%% 411 .093* J142%%  312%*
1 .588%* .068 217 155%*
1 273%% 0 2T1%* -.030
1 220%* 077*
1 .060

1

**: 99% significant level, *: 95% significant level

Some of the social exclusion dimensions were reflected in the results of the survey, especially
the physical exclusion, fear-based and exclusion from facilities dimensions. On the other hand,
we found several transport-related issues that affect the quality of life of urban dwellers in
Bangladesh that do not fit in any of the transport-based social exclusion categories, yet they
should be considered in future studies. Among the different cities, differences in urban
structure and population that are important to explain social exclusion aspects were found. As
an example, migrants to Dhaka and Chittagong argue that their main reasons to migrate to the
cities are the poverty or unemployment. A large proportion of interviewees in Khulna (~70%)
mention that the occurrence of natural disasters was one of the reasons that made them move
to the place.

Since the most part of the respondent are daily walkers, the physical exclusion is reflected in
aspects such as the poor quality of sidewalks, no existence of sidewalks, and unease to use
them; which is specially observed among the respondents in Chittagong. At the same time,
respondents in Chittagong register the lowest scores for: citizens’ happiness, life satisfaction,
perceived safety for the use of motorcycles, sidewalks, road intersections and sidewalks,

street lighting, crime, health conditions and education. At the same time they have the highest
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proportion of income expenditure in transport services. We can observe a clear association
among poor safety conditions, low education, and monetary poverty reflected in lower
incomes and lower scores in the self-declared happiness.

We can observe in the Table 17 that the variations of income or transport expenditure cannot
be in a significant association with the perceptions of the built-environment, but higher
happiness and life satisfaction levels are in contrast significantly associated with better
characteristics of the living environment, such as sidewalks in god condition, that are easy and
accessible, neighbourhoods with access to bus services that can be understood and where
safety in the night time is proper.

The fear-based dimensions of social exclusion are more intensively reflected in Chittagong as
well. The poor street lighting, the bad traffic conditions and feeling of worriedness for
children walking alone in the street are aspects where especially the sample respondents in
Chittagong find much more consensus than in the other two cities. The poorest perceptions on
the security of sidewalks, road intersections were also found in Chittagong. It is recognised by
the respondents that proper transportation services can help to decrease insecurity and the
harassment of women on public transport, for example.

With respect to the exclusion from facilities dimension, the interviewees mentioned in general
that the city centre is far from their residential location. In the urban areas, no nearby schools
seem to be identified by the respondents in the sample. In Dhaka city, the bus stop location
and the grocery stores are the most acknowledged facilities. In Khulna, people acknowledge
the total number listed facilities in the survey questionnaires such as parks, city hall, post
office or banks, etc. more than respondents in the larger urban areas do, albeit there longer
travel distances to find these facilities than in the metropolitan areas, for example, 2km to the
supermarket in contrast to a 400m — 500m distance in Dhaka or Chittagong. People living in

the urban agglomerations tend much less to identify the locations or acknowledge the
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existence of leisure, sports or alternative shopping facilities.

The average travel times found were 19 minutes in Chittagong, 16 in Dhaka and 37 in Khulna
respectively, and most of those commuting trips are done by walking. A low expenditure in
transport must reflect an economic exclusion that affects universally most of this population
of walkers, so improving the walkability should be one of the most relevant needs from the
point of view of transport-based social exclusion, since so many activities for the people will
continue depending on walking for a long time, as poor capacities to afford motorized travel
will persist for many years. Most of the expenditure in the interviewed households is still to
buy food, so an increased dependency on motorized transport services will impact negatively
the quality of life and create burden itself. Higher travel times can be associated to worse

perceptions of physical exclusion, according to the results of the Table 17.
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Chapter 5

Links between transport disadvantage and
transport-based social exclusion in
Bangladeshi cities

In this chapter we attempt to empirically confirm the existence of causal links from transport
disadvantage to transport-based social exclusion, which are reflected in the decline of
well-being, in the context of developing countries. For this research purpose, we use the data
of the conducted questionnaire survey in three major cities of Bangladesh: Dhaka, Chittagong
and Khulna in March to May, 2015 and use the 700 valid questionnaire survey answers. In
this survey we asked respondents to report their socioeconomic conditions, life activities, time
use, travel behaviour patterns, and self-assessment of well-being (i.e. happiness, optimism for
the future, and life satisfaction with respect to a set of life domains), etc.

Table 19 shows a list of the independent variables used for the analysis. Based on the
responses received through the survey questionnaires we can assess the following aspects of
daily life in the Bangladeshi cities — for the respondents in our sample — that must be taken

into account for having a clearer idea of the context in which the results take place:

® [n Dhaka, 92% of the respondents live in a rented house. The percentages are 36.5% and
48%, respectively, in Chittagong and Khulna. Similarly, Dhaka has the lowest percentage
of respondents living in a formal housing settlement (18.3%), while the percentages are
54.5% and 42.5% in Chittagong and Khulna, respectively. Thus, the majority of the
respondents in Dhaka city are living in informal temporary settlements. More than 90%

of the respondents in Dhaka and Khulna manifest they moved from another place, i.e.,
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they migrated to the city. Poverty and unemployment appear as the main reasons that
caused migration from other places. The food expenditure is between 90 — 100% of the
total income. Therefore, money expenditure in any transport services is not high in
comparison, and it takes places on a very occasional basis.

The most common occupations among the respondents are as labour, merchant and
rickshaw driver.

Approximately 40% of the respondents in our sample have never attended school.

The main travel purpose of the respondents was solely for working activities. Although
trips for other purposes were considered in the survey questionnaire (shopping, leisure,
religious activities, social activities, etc.), they are rarely undertaken by the respondents.
Consequently, the individual’s times for sleeping and working will be employed as
explanatory variables for describing the use of time during the day.

From the responses in the survey, we have observed that walking is largely the most used
travel mode in the three cities, especially Dhaka and Chittagong. Among the respondents
in Khulna we observed a more diverse modal share, where trips by rickshaw and bicycle
are a little more frequent. No trips by other private modes (i.e. car, motorcycle) were
recorded in our sample.

The physical accessibility and traffic-related safety generate more dissatisfaction than the
crime- or vehicle-related perceived safety do (see Table 1).

For the happiness condition assessment, in our sample of 700 respondents, only 18 people
answered “very unhappy” and 6 people answered “very happy”. For the subsequent
analyses, they will be grouped in 3 categories: “very happy / happy” (48.9% of

respondents), “neutral” (29%) and “unhappy / very unhappy” (22.1%) respectively.

From this analysis, we will group the explanatory variables into four categories: transport

disadvantage (physical, safety, economic, geographical and time-based), socio-demographic
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attributes, travel behaviour, and use of time. In the Table 18 we list all the variables by each

category in a descriptive aggregate analysis.

Table 18. Self-assessed transport-disadvantage question items
Physical accessibility (Disadvantage condition: captured by the share of respondents who
answered “strongly disagree” or “somewhat disagree”) — (Cronbach’s Alpha = 0.715)

People who use wheelchairs can easily circulate on the sidewalks in my 0
. 56.3%
neighbourhood
There are bicycle or pedestrian trails in or near my neighbourhood that are easy to 52 99
. 0
get to
The sidewalks in my neighbourhood are well maintained (paved, even, and not a lot
45.6%
of cracks or potholes)
1 can understand the use of the bus routes in the city 43.4%
There are sidewalks on most of the streets in my neighbourhood 41.9%
Children and elderly people can use the streets without risk of injuries 36.4%
Sidewalks are separated from the road/traffic in my neighbourhood by parked cars 26.3%
Visitors in this area can easily use the bus routes in the city 20.6%
1 can do most of my shopping at local stores 16.7%

Safety - Vehicle (Disadvantage condition: captured by the share of respondents who answered
“very unsafe” or “unsafe to some extent” to the question “how safe would you feel by using the
following modes in your residence city/town/village?””) — (Cronbach’s Alpha = 0.703)

Motorcycle 28.7%
Walk 14.0%
Use a rickshaw 9.9%
Use an auto-rickshaw 9.9%
Drive car 8.9%
Use a bus 7.1%
Bicycle 6.3%

Safety - Crime (Disadvantage condition: captured by the share of respondents who answered
“somewhat agree” or “strongly agree” to the following statements) — (Cronbach’s Alpha = 0.710)

My neighbourhood streets are well lit up during night time (*) 48.0%

The crime rate within and nearby my neighbourhood is high 23.4%

The crime rate within and nearby my neighbourhood make me feel unsafe to walk at 20 4%
. . o

night

The crime rate within and nearby my neighbourhood make me feel unsafe to walk 12.3%

during the day o

Safety - Traffic (Disadvantage condition: captured by respondents who answered “somewhat
agree” or “strongly agree” to the following statements) - (Cronbach’s Alpha = 0.788)
I would get worried if my kids walked alone in the streets of my neighbourhood 46.9%
The traffic conditions within and nearby my neighbourhood make me feel unsafe to 42.7%
cross the streets at night )
The traffic conditions within and nearby my neighbourhood make me feel unsafe to 41.7%
cross the streets during the day '
(*) Regarding this question item, the disadvantage condition is for respondents who answered “somewhat
disagree” or “strongly disagree”
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Table 19. Description of the variables used

. o e . Dhaka Chittagong Khulna
Variable name Description Min Max Average SD Average SD Average SD
Well-being indicators

Happy How happy do you feel? 1 5 2.65 0.81 2.18 0.41 3.36 0.84

o How optimistic are you
Optimistic about the futurc? 1 5 2.43 0.97 2.99 0.10 3.34 0.73
Life Life satisfaction score
. . (considering all life 20 63 36.26 7.17 36.93 0.96 48.07 6.35
Satisfaction .
domains)
Socio-demographic attributes
Age Age (years old) 15 72 31.8 9.3 26.8 6.1 37.7 8.7
Percentage of women in
Gender the sample (%) - - 5 - 73 - 7.5 -
Members HH 1 umber of members in 1 9 3.67 1.56 4.43 1.42 4.26 1.49
- the household

Time_living Time living (years) 0 55 12.85 7.57 24.11 8.45 5.97 3.99

Income Monthly income (BDT) 830 47496 11054.4 4587.8 10464.7 3160.6 11796.3 3809.3

Food_exp ?g‘]’;lgly food expenditure 7, 90000 5040.0 23464 101450 37650  8298.5  6380.8
Travel behaviour and use of time

Bicycle f Number of trips in a week 13 0.00 0.00 0.00 0.00 1.75 3.06

by bicycle

Rick_f Number of trips ina week 18 0.47 1.73 0.00 0.00 4.77 4.41

- by rickshaw
Walk_f Number of trips in a week 24 11.01 3.28 6.23 2.20 6.96 5.25
- by walking

Bus f Eyugﬁ’:r oftripsinaweek 20 2.18 0.91 0.77 2.20 4.17 4.26

Sleep_time Time for sleep (hours/day) 4 10 6.0 0.6 7.7 1.1 6.8 0.3

Work time Time for work (hours/day) 0 18 14.3 2.0 14.3 1.1 7.9 1.3

Walking_time *\Yerage time spent 0 200 23.68 11.10 17.04 6.60 50.69 40.49

walking (mins/day)
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Table 19. Description of the variables used

the residential area

. o e . Dhaka Chittagong Khulna
Variable name Description Min Max Average SD Average SD Average SD
Transport disadvantage

Physical exclusion

Accessibility  umoer of items with 0 9 3.5 2.04 44 1.05 2.2 1.45

Y declared dissatisfaction ’ ’ ) ) ) '

Safety (fear-based)

Vehicle Number of items with 0 6 0.2 0.45 0.8 0.37 1.9 1.38
declared dissatisfaction

Crime Number of items with 0 3 0.9 0.76 1.0 0.00 13 0.97
declared dissatisfaction

Traffic Number of items with 0 3 0.6 0.96 2.5 1.10 1.1 0.84
declared dissatisfaction

Economic
Monthly transport

Transp_exp expenditure (BDT) 0 10000 606.4 791.1 988.2 534.5 798.8 370.6

Geographic

Density Population density -urban 360151 4 5803312 2056035 22647.6 102213 226195 19515
area (persons/km?2)
Population density - rural - - - 15241 656.6 6282  S0L5
area (persons/km?2)

Rural Respondents living

opulation outside the main urban - - 0.0% - 35.0% - 65.5% -

pop area (%)

Time-based

Work TT (TIEIVI‘S time to work 0 110 16.26 7.06 20.34 437 37.85 17.20

Times_out Times/day going outside 1 8 0.79 0.71 0.40 0.24 2.62 1.80

a) According to the information displayed in Table 18 ,

b) Not used in the regression models, since it is reflected in the Population Density
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5.1 Impact of transport disadvantage on well-being

If an individual is experiencing a situation of social exclusion produced by the negative
impacts of a given situation of transport disadvantage, it should be reflected in a
diminished well-being condition as a consequence. Based on this idea, we grouped
individuals by categories of happiness according to the level as previously explained in
order to observe how different types of travel behaviour and transport disadvantage can
become transport-based social exclusion by negatively affecting the well-being of
respondents.

In

Table 20, we can observe how the mean values of the explanatory variables change among
the groups with different levels of happiness and which variables have statically significant
differences among these groups based on the results of the two-way ANOVA test. While a
longer time of residence and a longer time spent at working activities are associated with a
decrease in happiness, the happiness of the respondents seems to increase with higher
values of age, income, trips outside the residential location, rickshaw and bus use
frequency, walking time, and travel time to work respectively. The values for Optimism
and Life Satisfaction also increase as the happiness condition increases. In addition, from
the information of

Table 20 we cannot infer the effect that other variables may have on happiness.

Considering this, we conduct a more detailed assessment of well-being to clarify the
influence of transport-disadvantage, socio-demographic attributes, use of time and travel
behaviour on the well-being descriptive variables. The results can be observed in Table 21

and Table 22.



Table 20. Cross-tabulation of explanatory variables according to the happiness condition

Unhappy Neutral Happy

Variable (48.9%) (29%) (22.1%) F value
Optimistic 2.7 2.8 32 17.614 ***
LS 37.6 40.6 43.7 36.744 xx*
Income 10180.2 11678.6 12362.3 19.603  ***
Age 29.2 33.2 37.0 44.403 xx*
Members HH 3.8 4.5 4.1 12.998 ***
Time living 16.5 13.8 9.3 31.208 ***
Food_exp 7180.7 8006.4 7223.2 2.101
Accessibility 4.1 2.7 2.8 54391 k**
Vehicle 0.8 0.5 1.4 30.572  xx*
Crime 1.0 1.1 1.0 0.099
Traffic 1.9 0.7 0.8 84.593 Hk*x
Transp_exp 766.3 791.1 821.6 0.387
Density 31486.7 37989.1 23378.2 12.203 ***
Work TT 20.9 22.8 30.7 29.176  ***
Times out 0.6 1.2 2.2 82.04 H**
Bicycle f 0.2 1.0 0.6 15.305 ***
Rick f 0.7 1.5 3.6 4496 xx*
Walk f 8.0 9.1 8.7 4.005

Bus f 1.9 2.5 32 12.409 ***
Sleep_time 7.0 6.3 6.6 35.757 kx*
Work time 13.4 12.6 10.2 60.533  kx*
Walking_time 21.9 342 40.2 31.821 k**

* One-way ANOVA Test
Statistical significance is expressed by * p<0.10, **p<0.05, *** p<0.01

We used the different travel behaviour and use of time, transport disadvantage and
socioeconomic variables questions as independent variables in three forward hierarchical
regressions. In the first model, we control for socio-demographic attributes, in the second
model we add the transport disadvantage descriptive variables as predictors and finally, in
Model 3 we add the variables related to use of time and travel behaviour. In those
estimations, all the aforementioned well-being variables are taken as dependent variables
and the effects of all our previously chosen independent variables are evaluated, as

follows:

1. Life satisfaction: A multiple linear regression has estimated, where the overall

Life Satisfaction is treated as the dependent variable (see Section 5.2). This
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analysis is done step by step for confirming the effects of different groups of

explanatory variables.

LSI = [IBSD:IIXSDI' +é&,
LSz = [/éSD]zXSDi +[:BTD]2XTDi +é&, (1)
LS3 = [ﬁSD]}XSDi +[BTDLXTDi +[:éTBUTLXTBUTiT + &5

where,
LS;:  Estimated life satisfaction for estimation j
X Column vector for explanatory variables related to socio-demographic
attributes (Xsp), transport disadvantage (X7p) and travel behaviour and
use of time (Xzyr) respectively
)] Predicted coefficients of the model

2. Optimism: we treat this dependent variable as an ordinal type variable (with
values from 1 for “fully disagree” to 5 for “fully agree”). As a first attempt we
used a logit type ordinal regression in order to check the effects of the
independent variables, but actually using a hierarchical multiple linear regression
model resulted in a much better model fit (R-square coefficients were 0.112 and
0.274 respectively with 1% significant F and Chi® values). Therefore, in the
regression models the dependent variable Optimism is treated similarly as Life
Satisfaction.

3. Happiness: We divided happiness into 2 different binary-type dependent
variables: Happy and Unhappy. This allows us to take into account the different
predictors that might influence the happiness condition either both positively and
negatively, or just in one single direction. For the Happy direction, some factors
might improve the well-being without generating exclusion if they do not occur.
For the Unhappy direction, some factors might deteriorate the well-being and

hence generate exclusion if they occur. For the binary logit model, it is also
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estimated step by step in the same way like equation (1).

eXP<XSDiT1 I:IE_SD ]il )

r
Prin =11 X00)= 1+ eXp(XSD[T1 lﬁSD Jn)
bt 1) -t B+ Yot L) o
1+ exp\X o [op Lo + X oo B )
Pr(Y, =1| X,") = exp(XSDlg ['és? ]i3 + X [/ér? ],»3_+ X ppur s [’B_TfUT ],-3_)
1+ expWY ok [Bio by + X 1o Bro s + Xraor o Broer 1)

Here, Y is a binary response variable corresponding to happiness self-assessment. For
the Happy model, Y = 1 if the individual considers himself happy or very happy and ¥ = 0

otherwise. For the Unhappy model, Y = 1 if the individual i considers himself unhappy or

very unhappy and Y = 0 otherwise (see Table 22).

5.2 Analysis of modelling results

According to the results of the ANOVA test and the regression models based on our
proposed approach from the well-being perspective, we can summarize the incidence of
the different theoretical aspects of the influence transport-based disadvantage on
transport-based social exclusion for the respondents in our sample. Particularly for Life
Satisfaction and Happiness (together with Unhappiness) as observed well-being variables,

the model fit variables can be considered satisfactory.

5.2.1 Influence of transport disadvantage

From all the models we can observe that an important proportion of the changes in
well-being can be explained by transport disadvantage conditions. We also can observe
how certain dimensions of transport disadvantage such as the perceived safety (or
unsafety) of vehicles and the economic dimension reflected in transport expenditure have

very limited or no significant impacts in well-being.
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Among the transport disadvantage categories under study, the physical category (poor
accessibility impacts on all the life well-being indicators), the geographical (well-being is
negatively impacted in locations with the highest population densities) and time-related
affect Life Satisfaction and Optimism. The fear-based (the traffic-related unsafety impacts
happiness and some effects of crime can be observed on optimism) generate social
exclusion as they are able to undermine the respondents well-being reflected in the effects

on Happiness.

The effect of dimensions of transport-based social exclusion such as the time-related
have effects that need to be examined with more detail. For the time-based category,
surprisingly, longer travel times to work affect positively well-being (the opposite is
usually expected), thus the issues related to the utility and frequency of trips out of the

neighbourhood should be further examined.
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Table 21. Results of multiple linear regression models

Life satisfaction Optimism
Model 1 2 3 1 2 3
Coef, t-value Coef, t-value Coef, t-value Coef, t-value Coef, t-value Coef, t-value
1*: SD
Income -1.88E-05 -0.25 5.85E-05 0.85 6.97E-05 1.04 1.02E-05 1.21 2.39E-05 275 e 2.54E-05 292 e
Age 171 5.17 ok .095 3.33 i .054 1.87 * 012 3.21 o 010 2.87 o 007 1.88 =
Gender (1=Male) 1.670 1.36 2.025 2.03 o 1.568 1.60 -.080 -0.58 -.078 -0.62 -.119 -0.94
Members HH 745 3.39 ok 554 2.95 i 371 2.02 b .049 1.98 b .020 0.85 .007 0.31
Time living =275 -8.79 -114 =370 e -.019 -0.55 -.005 -1.57 -.001 -0.27 .006 1.29
FOOd_eXp -1.82E-04 2.76 ***  -1.18E-04 -2.05 b -1.46E-04 -2.61 bl 2.92E-05 3.96 bl 7.44E-06 1.03 5.45E-06 0.76
2" TD
Accessibility -1.213 -8.01 == -918 591 e -.053 =277 e -.036 -1.80 ~
Safety - Vehicle 343 1.30 -.124 -0.42 .031 0.92 -.005 -0.12
Safety - Crime 467 1.41 .038 0.12 -.097 -2.31 -136 -3.17 =
Safety - Traffic 313 1.34 .082 0.34 .058 1.97 = .031 1.00
Transp_exp .000 -0.72 .000 -0.85 -9.12E-05  -1.61 -9.64E-05 -1.71 *
Density -7.48E-05 -6.42 i -6.19E-05 -5.19 o -8.31E-06 -5.65 = -6.47E-06 -4.19
Time - Work TT .094 4.62 o .068 3.16 i .009 3.65 = .006 2.24
Time - Times_out .400 2.00 = .005 0.02 -.051 -2.02 -.086 =307 e
3": TBUT
Bicycle f 453 314 027 1.42
Rick f 278 3.06 i .002 0.17
Walk_f -154 224 o+ -014  -157
Bus f .059 0.64 -.008 -0.64
Sleep time -477 -1.48 -.003 -0.06
Work time -.438 -2.88 e -.058 =292 e
Walking_time -.001 -0.06 001 0.69
Constant term 323 36.99 48.28 2.12 2.56 3.61
Initial LL
Final LL
R2 - McFaddenR2 0.194 0.479 0.520 0.086 0.249 0.274

Notes: Coefficients are statistically significant at 1%***, 5%**  10%%*; Predictors grouped as follows: socio-demographic attributes (SD), transport disadvantage (TD), travel

behaviour and use of time (TBUT)



Table 22. Results of binary logit models

Happiness (Binary logit) Unhappiness (Binary logit)
Model 1 2 3 1 2 3
Coef. z-value Coef. z-value Coef. z-value Coef. z-value Coef. z-value Coef. z-value
1*: SD
Income 9.41E-05 3.44 wx 1.12E-04 3.50 o 1.01E-04 3.05 =+ -9.18E-05 -3.66 *>* -1.13E-04 -3.85 == -1.09E-04 -3.66 ***
Age 0.071 6.18 ek .054 4.32 ok .060 435 e -.060 -5.70 e -.037 -3.02 e -.025 -1.88 =
Gender (1=Male) 1.465 2.60 i 1.521 2.54 o 1.582 2.63 i .076 .19 191 0.45 -.209 -0.47
Members HH -.096 -1.27 -.068 -0.78 -.121 -1.32 -.158 -2.33 -.176 =210 -.141 -1.62
Time living -.079 -6.04 = -.027 -1.70 -.016 -0.88 .063 6.52 o -.003 -0.24 -.036 -2.26
Food exp -2.65E-06 -0.12 -727B-05  -1.57 -7.52E-05 -1.54 -2.81E-05  -1.06 -3.47E-05 -0.79 -3.32E-05 -0.69
2" TD
Accessibility -.057 -0.93 -.047 -0.71 309 548 o 0.253 4.22 o
Safety - Vehicle 178 1.70 ~ -.068 -0.54 179 1.69 = 0.325 2.58
Safety - Crime -.302 =220 -.338 =235 .162 1.24 0.176 1.29
Safety - Traffic -451 -3.70 e -.476 -3.51 e 785 7.67 0.839 7.23 e
Transp_exp -1.87E-04  -0.93 -1.67E-04 -0.76 2.91E-04 1.49 2.36E-04 1.14
Density -1.21E-05  -2.09  ** -1.17E-05 -1.85 3.36E-06 0.69 8.60E-07 0.17
Time - Work TT .012 1.48 .013 1.39 -.018 -1.89 = 0.001 0.13
Time - Times_out .300 3.64 i 257 272 -413 =375 e -0.266 -2.40
3": TBUT
Bicycle f -234 =321 e -.056 -0.70
Rick f .100 2.69 -0.094 -2.18
Walk f .030 1.01 .006 0.20
Bus f -.089 211 .046 1.07
Sleep_time -.159 -0.79 286 1.84
Work time -.164 =292 e 0.153 2,92 e
Walking_time .001 0.21 -0.019 -3.24 e
Constant term
Initial LL -370.10 -370.10 -370.10 -485.02 -485.02 -485.02
Final LL -307.91 -272.75 -256.55 -414.72 -325.81 -307.65
R2 - McFaddenR2 0.168 0.263 0.307 0.145 0.328 0.366

Notes: Coefficients are statistically significant at 1%***, 5%**, 10%*; Predictors grouped as follows: socio-demographic attributes (SD), transport disadvantage (TD),
travel behaviour and use of time (TBUT)
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5.2.2  Effects of socio-demographic attributes, travel behaviour and use of time

According to our results, higher ages and a reduced duration of working time in the day

affect positively all the well-being indicators. Increased frequencies of use of rickshaws

induce increases in Life Satisfaction and Happiness suggesting a very important impact for

general well-being, together with reduced walking frequencies and reduced bus usage (and

dependence we may assume). In addition, it is observed that the use of rickshaws and

reduced working times influence strongly the happiness condition, in the sense that it can

bring respondents both to a happier or an unhappier condition. It is also observed that a

bigger household size has positive effects on life satisfaction.

As for happiness condition, it should be noted that income and age are good

predictors of happiness condition, whereas male members of the household tend to feel

happier and a shorter time living in the neighbourhood together with a shorter time of

walking tends to make people feel unhappier without making them happy if the contrary

would occur.

5.3 Additional remarks

Based on the statistical significance of independent variables related to the

socio-demographic attributes such as age, gender, we can easily identify women, the young
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and to some extent recent migrants as vulnerable groups with higher risks of social

exclusion. We found that higher travel times to work are also associated with increasing

well-being for the respondents in our sample. Regarding walking as the main mode choice,

we can observe impacts of reduced walking frequencies on life satisfaction. Curiously,

higher walking times do not have a significant effect for increasing well-being, but short

walking times are likely to induce unhappiness. For instance, we can observe that

respondents who walk less than 20 minutes in a day are more likely to feel unhappy than

respondents walking longer times during the day.

From our results, we confirmed the negative impact that a low income has on

well-being, while transport expenditure does not have any significant impacts on

well-being. This can be justifiable since the daily use of different modes than walking

seems to be strongly restricted not only by financial resources but also by the physical

characteristics and dimensions of public spaces in densely populated districts, in which it is

not feasible to employ different travel modes than walking. We can similarly assume that

the vehicle-safety related perceptions do not impact the well-being due to a very little or no

utilization of vehicles for daily trips among the respondents in the sample.

The use of rickshaws has a notorious significant effect in all the variables of

well-being that we evaluated, and the higher the frequency of use, the higher well-being

the respondents of the survey are reporting. Similarly, the frequency of trips outside the
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neighbourhood has also a consistent effect on happiness. Residents that make trips outside

their residential location neighbourhood experience high happiness feelings while residents

with little or no daily trips outside the neighbourhood are more likely to experience

unhappiness.

At the same time, we can observe unclear effects from bicycle and bus usage, as well

as little or no effects from transport expenditure, and sleeping time, and limited effects on

well-being from walking time, gender and household members. The effects of use of other

modes need to be examined more in detail in future studies order to understand the utility

of diverse actions and related trips.

132



6. Influence of Social
Exclusion on future life and
migration choices: a case of

Study of high schools in rural
areas of Japan

133



Chapter 6

Influence of Social Exclusion on future
life and migration choices: a case of
Study of high schools in rural areas of
Japan

In this section we explore the phenomenon of transport-based social exclusion from a

perspective that has been quite unexplored in the existing studies: how the currently

existing transport-based social exclusion mechanisms affect young people and what

implications it has for their future life choices. The latter specially becomes a relevant

question considering the perspective of Japan as a depopulating country.

In this chapter we inquire over two main research questions: 1) the influence of

travel behaviour and transport disadvantage on social exclusion, and 2) how social

exclusion affects future life choices and migration plans of high school students in Japan.

6.1 Introduction

The depopulation of Japan has recently a serious concern for stakeholders and policy

makers, increasingly becoming one of the most important problems in current society. The

population of the country is shrinking by an average estimate decline of half a million
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people per year for the next forty years. In addition, as the country is getting older and the

ratio of dependents to active workers is expected to approach 1:1 by around 2030 (Matanle

and Rausch, 2011).

As a consequence of this, the Government of Japan is considering policies in order to

tackle the depopulation problem now affecting the entire country. Although the decline of

the population in Japan started just in the previous decade (JFS Newsletter No.142), it is

worth mentioning that the problem of rural depopulation has been a major problem in in

many rural municipalities in Japan since the post-war era (Thompson, 2003). Due to the

exaggerated degree of agglomeration in the manufacturing sector in South Japan (from

Tokyo to Kyushu island) and lack of economic and educational in rural areas, the rural

out-migration has been demographically selective affecting the group 15 — 19 years old

(Barrett and Okudaira, 1995).

In consideration of this, we conducted a survey among high school students in

Hiroshima prefecture, which has a notorious amount of officially designated depopulating

areas in mountainous villages principally. The survey was aimed to understand more

comprehensively the current future intention migrations of high school students in

depopulating regions of Japan and the factors that motivate those choices.

Based on the life-oriented approach, it is important to consider that people’s life choices

are closely linked with their quality of life (Zhang and Xiong, 2015; Zhang, 2017), that
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decisions on various life domains are interdependent of each other and that in the case of

urban policy, people’s various life aspects need to be reflected into the policy

decision-making process simultaneously (Zhang, 2014). In other words, taking into

account the possible relevance of activates in different life domains and the interactions

among them constitutes a way to better understand future life choices, which in this case

includes future migration decisions.

In this paper we aim to clarify which are the current migration preferences of high

school students, as well as their preference for a set of future life plans, how social

exclusion is experienced in the depopulated areas and to which extent social exclusion and

perception of time can influence the preferred future migration preferences in depopulated

and non-depopulated areas of Hiroshima prefecture, Japan. In addition, we include in this

study concepts of social exclusion and time-perspective profiles in order to test whether

they are useful to predict future migration behaviour or not. The concept of “Time

perspective” has been originally proposed as a psychological concept used to understand

what motivates decisions (Boyd and Zimbardo, 2008). In addition, the links among various

life choices and future migration decisions are hereby explored.
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Figure 47. Framework for analysis and understanding of rural depopulation

6.2 Preliminary information

In this section we describe some parts of the information related to high school students’

future migration plans and characterization of social exclusion.

6.2.1 Future migration plans of high school students

One section of the questionnaire survey was dedicated to understand the future preferences

for migration of the respondents. It should be noted that the term “migration preferences”

is used, which must not be understood as (future) migration choices, since in fact a large

proportion of the respondents are not able to make such decision due to a considerable

number or factors, principally the lack of autonomy that being underage involves.
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In Figure 48 we can observe the distribution of the respondents according to their

future migration preferences. In red tones we grouped those who will be more likely to

migrate and in blue tones we grouped those students who will be more likely to stay in

their current place of residence, either by their explicit will or because of a lack of

resolution to move somewhere else. In addition, we asked the following questions: Do you

want to return to where you live now (in a case of future migration)? And In affirmative

case, when would you like to return?

From a total of 1,017 responses, 574 students (52.1 %) have responded that they have

not considered future residence or that they want to continue living in their current place,

1.e. 52.1% of the students would be likely to not consider migration in the future (blue

group in Figure 3). The other 527 students (47.9%) would consider options related to

future migration (see Figure 49).

From the respondents, 208 have manifested that after migrating they do not want to

come back to the place where they are currently living while 225 respondents responded

they would return to their current place of residence after a time. The responses regarding

the period of time in which those respondents would return are almost equally distributed.

In addition, in Table 23 we compare the future migration preferences of respondents

according to the type of area and use Chi2 test to confirm whether the differences of each

migration intention are significant between depopulating and non-depopulating areas.
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Figure 48. Ideas of future migration preferences of students

‘Would you like to return?

160

Likely to migrate (= 493) 145

Likeky to stay * (=524) | 64

0% 20% 40% 60% 80%  100%

OYes ONo ONo response

Do not want to
return, 48.0%.

Would you like to return? When?
(Yes =209)

10 - 20 years,

Less than SQ'
years, 11.4%

More than 20
years, 12.2%

Yes, 52.0%

Undetermined,
1.7%

Figure 49. Ideas of future return preferences of students®

Table 23. Participants sorted by type of area and future migration intentions

Future migration intentions

Type of area N Migrate
Migrate Return
permanently
Depopulating 584 302 (51.7%) 124 (21.2%) 130 (22.3%)
Non-Depopulating 433 191 (44.1%) 85 (19.6%) 63 (14.5%)

4 This applies in a hypothetical case of migration
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Pearson Chi-2 test 5.75% 0.39 9.61%
* Significant at 95% level

6.2.2 Characterization of Social Exclusion

From the survey, the respondents in our survey evaluated how they face social

exclusion based on their own perceptions over a list of 21 question items. The main

question was “How much do you agree with ...?” and for each question item the

respondents assess in a Likert-type scale as follows?: 1: not at all, 2: few times, 3: several

times, 4: totally agree. By applying a factor analysis method with the use of SPSS software,

the 21 question items (see Table 25) can be summarized in a rotated factor solution of 7

components which are shown in Table 24. The factor loadings were extracted by using

Principal Components Analysis (PCA) method, which is a standard extraction method and

therefore commonly used in social science studies.

Table 24. Social exclusion related components

Initial Eigenvalues Rotation Sums of Squared

Components N Loadings
Total %V %C Total %V %C

Social support 5 6.55 31.19 31.19 2.81 13.40 13.40
Participation 4 1.54 7.34 38.53 2.58 1232 25.72
Health condition 3 1.48 7.03 45.56 2.27 10.80 36.51
Natural 3 1.38  6.58 52.14 2.02 9.61 46.12
environment

Safety 2 1.19  5.68 57.83 1.79 8.54 54.66
Accessibility 2 1.06  5.06 62.89 1.53 7.30 61.97
Lifestyle 2 1.03 492 67.81 1.29 5.84 67.81

N: Number of components for each factor, %V: Percentage of Variance explained, %C:

Cumulative percentage of variance explained

5 Only four scales were used to avoid neutral positions in this very particular case
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Table 25. Rotated component matrix for social exclusion related-factors

Social  exclusion related Component

question items 1 2 3 4 5 6 7

gp;  \feelsafewiththe trafficin ) 16 013 000 090 007 0.02
my neighbourhood

gpy | feel safe during my daily 0.11 0.12 0.17 008 0.89 0.10 0.07
travel

SE3 I'feel in good physical health 16 11 979 012 014 013 004
condition

gpq  |feelingoodmentalhealth 00 1e 9028 004 016 014 003
condition

SES I feel in good bodily shape 0.09 039 059 0.14 0.06 -0.01 0.07

SEe ~ Lcanparticipate incommunity 33 g6 033 016 012 -0.08 0.09
activities

gg7 ~ Lcanparticipate incommunity oe 43 (39 008 012 000 0.13
decision-Making

gpg  Leanexpressmyselfaslwish oo co 657 000 001 022 0.6
(identity)

SE9 Ilike volunteering for various o7 g6t 007 031 015 020 -0.07
activities

gpjg ~ Oftenaccess greenspacesand ) nc (7¢ 003 080 004 004 022
natural environment

sp11  Lewoytheplaces witharich 0 614 085 006 004 007
natural environment

g1 Llike the lifestyle in my 028 -0.01 029 058 018 021 -034
current residential place

SE13  Wanttohaveaverydifferent 00 (00 002 004 003 008 085
lifestyle in the future

Sp1g4  Leanrelyonpublictransport 10 66 093 021 011 004 048
to go to the places I need

g5  Lliveclose enough to the 002 024 006 010 011 078 0.00
places I like to go frequently
My daily travel to school is

SE16 affordable for me and my 0.27 -0.16 029 0.03 0.03 059 0.16
family

gp17  Leangethelp frommyclose .0 (04 010 020 011 -001 007
family when I need it
I can get help from my

SEIS vtended family when Ineed it 39 024 005 -0.06 009 038 002

sprg  Lcangethelp frommy friends o, 15 027 010 006 -004 005
when I need it

Sgpo  Lcangethelp frommy 0.67 029 0.1 009 006 023 -0.02
neighbours when I need it
People in my community can

SEp]  getsupport from the local 048 031 -001 0.15 008 041 0.2

government for some of the
daily life difficulties

The PCA method extracts uncorrelated linear combinations of the variables called

factors where the first factor has a maximum variance, all the following factors explain
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smaller and smaller portions of the variance and are all uncorrelated with each other.

Once the factors were extracted, a Varimax rotation method was selected in order to

increase the interpretability of the factors.

Based on the results of the exploratory factor analysis and the PCA extraction, 7

components related to social exclusion were found — as experienced from the high schools

students’ perspective — and for the purposes of this study they are named as follows: social

support, participation, health condition, natural environment, safety, accessibility and

lifestyle (see Table 24).

6.3 Transport-based social exclusion (TBSE) among high school students

In this section we aim to understand to which extent the social exclusion that high

school students might be experiencing can be attributed to situations of transport

disadvantage that they are experiencing as a result of their main commuting activity (i.e. to

school) and other associated features of their travel and surrounding environment.

We can reasonably presume that high-school students in rural areas of Japan must

travel relatively long distances in order to get to their respective institutions. Additionally,

the distance to facilities such as a train station, a bus stop, a medical institution or a post

office have been included as criteria to calculate the degree of remoteness and isolation of

the schools in mountainous areas in Japan (NIER, 2012). These types of issues are
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considered transport disadvantage. Whereas there are negative impacts on well-being that
are to any extent attributable to a condition of transport-disadvantage, we may reasonably
argue the existence of transport-based social exclusion, assuming that for an individual
higher levels of well-being are linked to lower levels of social exclusion and vice versa.
Considering this, in this section we explain how transport disadvantage and well-being are
being characterized and measured. In the Figure 50 we expose the proposed framework.
Basically, we explore two main factors might be contributing to a situation of transport
disadvantage: the residential location and commuting behaviour (i.e. travel to school). In
Figure 50 the concept behind the transport-based social exclusion as students might

experience it and reflect in our survey is illustrated.

Transport disadvantage Well-being

________________________________________________

P \\ P \\
P Built environment N 4 |
[

Happiness

()

Residential Residential
environment location

Healthy lifestyle
propensity

(-)

Travel mode

Travel behavior

Social exclusion [&

,..___________________.

Travel time

Home « school {

-

__________________________________________________

Transport-based social exclusion? >

Figure 50. Study case of TBSE for high school students of Hiroshima prefecture
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6.3.1 Transport disadvantage

Some conditions of transport disadvantage already exist inherently to the targeted group

(i.e., high school students). For example, they are not able to drive to school themselves

and therefore they have to depend on non-motorized modes (walking, bicycle), public

transport (bus, train), being taken by others (car), or a combination of them. With this in

consideration, we aim to observe the effects of two main types of disadvantages: one

related to residential location and the other to schooling behaviour.

From the information collected in the questionnaire survey there is information we

use to describe the built environment and the commuting behaviour, in order to examine

whether they represent a condition of disadvantage or not. With respect to the built

environment, the possible effects of distance of the urban facilities to home are here

examined. In addition, we make a distinction of whether the students are located or not in a

depopulating area, which is a distinction strictly conferred by the national government.

In the questionnaire survey, students were asked about how their commuting trip to

school is, by describing the used travel modes and the duration of trip for each one of the

stages in their commuting trip from home to school. Usually, a trip to school involves the

use of more than one single travel mode, as is the case of commuters who use bicycle to

access the nearest train station, then ride a train to the station of destination and from that

train station walk to their final destination (school in this case). In the Table 26 and Figure
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51 an example of how the travel behaviour related data were input in the questionnaire is

shown. Additionally, Figure 52 describes the responses for modal distribution from the

questionnaire.
Table 26. Description of daily travel to school
Student name: Name (abc)
Trip stage Travel mode used Duration of trip (mins)

1 Walk 5

2 Bus 25

3 Train 15

4 Walk 10

m

o S w A =0

Leave Walk Take a Bus Ride a train Walk to school Arrive to school
home 5 mins 25 mins 15 mins 10 mins Total travel time: 55 mins

Figure 51. Description of the daily trip to school

Yoshida (D: 296)

mWalk
@mBicycle

Mukaihara (D: 151) OBus

ETrain

Chiyoda (D: 137) B@Bus and Train
mCar

® Car and Bus

Kamo (ND: 433) mCar and Train

| | |
0% 20% 40% 60% 80% 100%

Figure 52. Modal distribution of trips to school by school
Due to privacy protection concerns, we did not register in the survey neither the
respondents’ name nor the exact residential location of the respondents. Voluntarily, some

of the respondents agreed to write their post code, which allows knowing the area where
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residential location is, at the town or district level. It made possible to clarify details of the

trip between the residential location and the corresponding school in the case of unclear,

confusing or omitted responses in the survey questionnaire.

In Table 27 we describe the variables that are employed to identify transport

disadvantage. The initial hypotheses related to transport disadvantage conditions are:

students living in depopulating areas and in location far away from certain key facilities

(i.e. less accessible) in the urban area will experience a more reduced well-being than

students who live in non-depopulating urban areas with easier access to facilities that

matter for young people’s lifestyle and social interactions. In addition, we can reasonably

expect that students with longer travel times to school will be worse off than students who

do not spend long times for commuting to school, who will experience a higher quality of

life.

Table 27. Variables used to identify transport disadvantage

Category Variable Description / measurement
. . Residential Distance from student’s home to a
Built environment . eae
environment group of facilities in the urban area
Residential The student is located in a
location depopulating area (Yes / No)
. Which is the dominant travel mode
Commuting o .
. Travel mode (combination) for commuting to
behaviour
school?
Travel time Total travel time to school
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6.3.2 Well-being measurements

We use three main basic measurements of well-being (see Figure 50): happiness, healthy

lifestyle propensity and social exclusion. In this point it is worth recalling one of the basic

assumptions: any negative impacts from a situation of transport disadvantage may be

reflected in a decrease of well-being indicators; or a decrease in well-being indicators

which can be associated to specific features of transport systems may be indicator of a

situation of transport disadvantage. The latter approach is what we are trying to explore in

this chapter of the dissertation. In Table 28 we describe the measurements of well-being

that are being employed in this section.

Table 28. Measurements of well-being

Well-being

. Observed variables Measurement
categories
Family, finances, health, social life, family life, Self-assessment (from
Happiness  education, safety, achievements, life standard 1 = very unhappy to

10 = very happy)
Eat breakfast every morning (LH1), Get enough

sleep (LH2), Eat balanced and healthy food (LH3),
Not smoke (LH4), Do physical activity (LHY),
Living in a peaceful environment (LH6), Go to a
park (LH7), Play sports (LH8), Participate in club

Healthy activities (LH9), Other social activities

lifestyle (Volunteering) (LH10), Get to know your
neighbours (LH11), Regular access to cultural
facilities (museums, cinema, libraries) (LH12),
Participation is various activities (LH13), Spend
time with family (LH14), Spend time / going out
with friends (LH15).

Self-assessment (from
1= not important at all
to 5 = very important)

Self-assessment (From
1=not agree to 4 =
fully agree for given
statements)

SE1 — SE21 (Social support, participation, health
condition, natural environment, safety, accessibility,
lifestyle)

Social
exclusion
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Happiness score in several life domains
300
250 —Life as a whole - Happiness
Family finances - Happiness
= Health
200 = Family's health
Relations with your neighbors
- Relations in other social networks
§ 150 = Education
o Family life
- eisure and social life
100 ——— Standard of living
—\What you are achieving in life
Current safety
50 - I I |l  =—Future safety
Spirituality / religion
0
1 2 3 4 5 6 7 8 9 10

Figure 53. Measurements of happiness

"How important is it for you to ...?"
0%  10% 20% 30% 40% 50% 60% 70% 80%  90% 100%

LH1
LH2
LH3
LH4
LH5
LH6
LH7
LH8
LH9
LH10
LH11
LH12
LH13
LH14
LH15

ONot soimportant OSometimes important D Neutral Simportant ®Very important

Figure 54. Students’ responses regarding healthy life habits

Note for figure: Eat breakfast every morning (LH1), Get enough sleep (LH2), Eat balanced and healthy food
(LH3), Not smoke (LH4), Do physical activity (LHS), Living in a peaceful environment (LH6), Go to a park
(LH7), Play sports (LHS8), Participate in club activities (LH9), Other social activities (Volunteering) (LH10),

Get to know your neighbours (LH11), Regular access to cultural facilities (museums, cinema, libraries)

148



(LH12), Participation is various activities (LH13), Spend time with family (LH14), Spend time / going out
with friends (LH15).

"How much do you agree with...?"
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

SE1
SE2
SE3
SE4
SE5
SE6
SE7
SE8
SE9
SE10
SE11
SE12
SE13
SE14
SE15
SE16
SE17
SE18
SE19
SE20
SE21

ENotatall mFew times DSeveraltimes OTotally agree

Figure 55. Social exclusion measurement responses

Note for Figure: I feel safe with the traffic in my neighbourhood (SE1), I feel safe during my daily travel
(SE2), I feel in good physical health condition (SE3), I feel in good mental health condition (SE4), I feel in
good bodily shape (SES), I can participate in community activities (SE6), I can participate in community
decision-Making processes (SE7), I am able to express myself as I wish (expression of identity) (SE8), I like
volunteering for various activities (SE9), I can often access green spaces and the natural environment (SE10),
I enjoy the places with a rich natural environment (SE11), I like the lifestyle in my current residential place
(SE12), I want to have a very different lifestyle in the future (SE13), I can rely on public transport to go to
the places I need (SE14), I live close enough to the places I like to go frequently (SE15), My daily travel to
school is affordable to me and my family (SE16), I can get help from my close family when I need it (SE17),
I can get help from my extended family when I need it (SE18), I can get help from my friends when I need it
(SE19), I can get help from my neighbours when I need it (SE20), People in my community can get support

from the local government for some of the daily life difficulties (SE21).
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6.3.3 Influence of depopulating area on well-being

The variations of the different well-being indicators are compared between depopulating

and non-depopulating areas.

Based on the responses for the questions related to social exclusion (SE1 — SE21),

we can distinguish two main groups: the first group reflects a big (or total) agreement

whereas the second group reflects little (or no) agreement. Then, the percentage of

individuals that agree within each type of zone (depopulating and non-depopulating) is

compared, and the Pearson Chi-Squared test is employed for testing which differences are

statistically significant. Thus, the difference in well-being between students in

depopulating areas (rural) and in non-depopulating areas (urban), we compare the

happiness, social exclusion and lifestyle scores between both areas is assessed. For the

social exclusion we count the percentage of students who can be considered in low

exclusion (students who answered several times or totally agree, see Figure 55). For the

healthy life habits, we count the students who valued as very important (students who

answered very important, see bars in colour green in Figure 54). For happiness, the

summation of happiness in all life domains was considered as an only happiness score.

The comparison of results among depopulating and non-depopulating areas is

summarized in Table 29 and Figure 56.

Regarding happiness with all the aforementioned life domains, as well as for all the
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aspects of healthy lifestyle propensity that were assessed, higher scores were found for
non-depopulating areas in comparison with depopulating areas. However, some mixed
results can be observed regarding social exclusion. Additionally, we found that the social
exclusion items can be grouped into seven bigger categories: safety, health, participation,
nature, lifestyle, accessibility, and social support. This was confirmed by the results of
factor analysis (KMO = 0.864, 67.8% of variance explained). For aspects of social
exclusion related issues, such as safety (SE1, SE2), obesity (SES5), participation in
community activities (SE6), access to green areas and social support from neighbours and
community (SE20, SE21), no significant differences were found between depopulating and
non-depopulating areas.
Table 29. Comparison of well-being indicators between rural and urban areas
Depopulating area? ANOVA table

Well-being measurement Yes No
(Rural)  (Urban)

F-value Significance

SE — Safety: (% of students who answered
several times / totally agree)

I feel safe with the traffic in my
neighboubood (SE1) 70.7%  67.0% 1.63  0.202

I feel safe during my daily travel (SE2) 71.2% 68.4%  0.98 0.323

SE - Health condition: (% of students who
answered several times / totally agree)

I feel in good physical health condition (SE3) 70.9% 80.8% 13.29 0.000 ***
I feel in good mental health condition (SE4) 66.6% 73.2% 5.12  0.024 =+

I feel in good bodily shape (SES) 74.3% 76.7% 0.74  0.389

SE - Participation: (% of students who
answered several times / totally agree)

I can participate in community activities (SE6) 75.2% 76.7%  0.31 0.580

I can participate in community o ° s
Decision-Making processes (SE7) 63.0% 70.2% 5.76 0.017

I am able to express myself as I wish o o -
(expression of identity) (SES) S1.2% 58.7% 5.60 0.018
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Table 29. Comparison of well-being indicators between rural and urban areas

Depopulating area? ANOVA table
Well-being measurement Yes No

(Rural) (Urban) F-value Significance

I like volunteering for various activities (SE9) 45.9% 37.9% 657 0.011 **

SE - Natural environment: (% of students
who answered several times / totally agree)

I can often access green spaces and the natural
environment (SE10)

65.1% 61.7% 125 0.265

I enjoy the places with a rich natural

environment (SH11) 724%  658% 5.15  0.023

I like the lifestyle in my current residential o o .
olace (SEL2) 71.4%  762% 2.95  0.086

SE - Lifestyle: (% of students who answered
several times / totally agree)

I want to have a very different lifestyle in the
future (SE13)

I can rely on public transport to go to the o o o
Dlaces | nocd (SE14) 77.9%  83.6% S.11  0.024

59.2% 51.7%  5.72  0.017 **

SE - Accessibility: (% of students who

answered several times / totally agree)

I live close enough to the places I like to go o o s
frequently (SE15) 23.6%  293% 420  0.041

My daily travel to school is affordable for me

a1y Samily (SE16) 61.0%  68.1% 557 0.018 **

SE - Social support: (% of students who
answered several times / totally agree)

I can get help from my close family when I
nood it (SEL) 80.5%  89.1% 14.18  0.000 ***

I can get help from my extended family when o o o
L nood 1t (SE1$) 58.6%  65.8% 556  0.019
I can get help from my friends when I need it

(SE19) 81.3% 86.6% 5.05 0.025 **

I can get help from my neighbours when I
need it (SE20) 64.2% 64.2% 0.00 0.998

People in my community can get support from
the local government for some of the daily life ~ 51.5% 559% 1.89 0.170
difficulties (SE21)

Health habits - individual: (% of students
who answered very important)

Eat breakfast every morning (LH1) 72.4% 85.2% 24.11 0.000 ***
Get enough sleep (LH2) 71.1% 84.3% 2491 0.000 ***
Eat balanced and healthy food (LH3) 64.7% 82.2% 39.26 0.000 ***
Not smoke (LH4) 81.0% 87.8% 847  0.004 ***
Do physical activity (LH5) 63.2% 72.7% 1041  0.001 ***
Living in a peaceful environment (LH6) 70.9% 79.7% 10.22  0.001 **=*
Go to a park (LH7) 26.5% 31.4% 2.89  0.090 =

Health habits — group: (% of students who
answered very important)

Play sports (LH8) 46.2% 56.4% 10.27 0.001 #**
Participate in club activities (LH9) 39.6% 46.2% 449 0.034 *=*
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Table 29. Comparison of well-being indicators between rural and urban areas
Depopulating area? ANOVA table

Well-being measurement Yes No
(Rural)  (Urban)

Other social activities (Volunteering) (LH10) 26.5% 28.9%  0.67 0412
Get to know your neighbours (LH11) 34.6% 41.6% 5.18  0.023 =+

Regular access to cultural facilities (museums, o o
cinema, libraries) (LH12) 29.8% 30.0%  0.01 0.937

F-value Significance

Participation is various activities (LH13) 27.4% 37.9% 12.71  0.000 **=*

Spend time with family (LH14) 56.8% 69.3% 16.58 0.000 ***

Spend time / going out with friends (LH15) 62.8% 73.7% 13.43  0.000 ***

Happiness (score)

Happiness (all life domains) 97.10 104.85 26.14  0.000 ***
5 6 7 8 9

6.92
i 7.20

Relations with your neighbors

Relations in other social networks H 757

Education H 7.38
SOl oAy
Leisure and social life ﬂ 7.83
Standard of living ﬂ 7.96
What you are achieving in life (-) ='75185

Current safety 7.30 .
———
Spirituality / religion 6.47 oo

W Depopulating B Non-depopulating

Figure 56. Average happiness scores regarding different life domains for depopulating and
non-depopulating areas
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6.3.4 Influence of travel time on well-being

The average happiness by travel mode and the correlation values between travel time in

minutes (total and by mode) and the happiness values can be observed in Table 30.

Furthermore, we compare the total travel time to school (in minutes) between students who

are in a high level of exclusion and students who are in low level of exclusion. The results

are shown in detail in Table 31 and Table 32. Finally, in Figure 57 and Figure 58 the

variation of average travel time among different levels of happiness can be observed as a

complement for the information provided in Table 30.

From the information in Table 30 it can be noted that long travel times to school in

general, and among walking and train users in particular have negative effects on the

students’ well-being.

Table 30. Happiness by employed travel modes

Tr.avel Walk Bicycle Train Bus Car
time
Average Happiness score 7.49 7.66 7.22 7.30 7.33
(SD) (2.06) (2.08)  (2.29) (2.18) (2.23)
Pearson Correlation -0.103%**  -0.113***  0.020  -0.086*** -0.020 -0.018
Time by mode (in mins)
p-value 0.001 0.000 .529 0.006 .529 577

*#*%: Significant at 99% level
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Table 31. Travel time to school and social exclusion

SE group ANOVA table
Average travel time t0  Spyeral Do not
school (mins) times / agree/  F value p-value
agree little
Safety
SE1 29.56 27.36 2.75 0.098
SE2 29.62 27.36 2.84 0.092
Health condition
SE3 30.67 27.17 6.09 0.014 =+
SE4 30.24 27.07 5.68 0.017 **
SES 30.1 27.36 3.70 0.055 *
Participation
SE6 27.55 28.19 0.20 0.656
SE7 28.68 27.71 0.56 0.455
SES8 28.12 27.97 0.01 0.903
SE9 27.54 28.71 0.87 0.350
Natural environment
SE10 27 28.63 1.63 0.202
SEl11 27.02 28.48 1.20 0.273
SE12 28.54 27.86 0.24 0.626
Lifestyle
SE13 28.09 27.98 0.01 0.928
SE14 28.04 28.03 0.00 0.995
Accessibility
SE15 27.85 28.11 0.03 0.855
SE16 23.41 36.27 111.32 0.000 ***
Social support
SE17 27.82 29.19 0.66 0.416
SE18 27.59 28.76 0.86 0.353
SE19 27.60 30.26 2.56 0.110
SE20 27.13 29.66 3.90 0.048 **
SE21 26.68 29.59 5.58 0.018 **
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Table 32. Travel time to school and health habits

Health habits opinion ANOVA table

Average travel time to school Important Ve

(mins)g ol; less impo?Wznt Falue  p-value
Health habits - individual:

Eat breakfast every morning (LH1) 31.8 27 10.66 0.001 **=*
Get enough sleep (LH2) 31.1 27.1 7.76 0.005 **=*
Eat balanced and healthy food (LH3) 313 26.8 10.62 0.001 **=*
Not smoke (LH4) 30.8 27.5 3.98 0.046 **
Do physical activity (LH5) 28.9 27.6 0.93 0.335

Living in a peaceful environment

P 6)g P 28.8 27.8 0.46 0.499

Go to a park (LH7) 28.3 27.4 0.50 0.482
Health habits — group:

Play sports (LH) 28.8 27.3 1.37 0.243
Participate in club activities (LH9) 28 28.1 0.02 0.896

Other social activities (Volunteerin,

i ( ® 285 26.9 1.40 0.237

Get to know your neighbours (LH11) 28.2 27.8 0.08 0.775
Regular access to cultural facilities

(mlglseums, cinema, libraries) (LH12) 28.3 27.3 0.56 0.454
Participation is various activities

(LH13I)) 28.5 27 1.46 0.227
Spend time with family (LH14) 28 28.1 0.00 0.956
Spend time / going out with friends 288 277 0.70 0.403

(LHI15)

50
45
40
35
30 —
25 ]
20
15
10
5

0 1 2 3 4 5 6 7 8 9 10
mTravel time (mins)|33.83 | 45.5 | 33.38|25.41 | 32.11 |28.72|27.85| 26.16 27.74 | 26.12

Traveltime (mins)

Figure 57. Travel time to school by happiness level
Note: Happiness level changes from 1 to 10.
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Average travel time to school (in mins) by happiness level

31.1 29.7

26.4

Low (1-4) Middle (5 -7) High (8 - 10)

Happiness level

Figure 58. Happiness level and average travel time to school (in mins)

6.3.5 Influence of travel mode on well-being

In Table 33 we compare the changes in social exclusion and health habits assessment

among users of different travel modes to school. For this purpose, we compare among the

use of main modes without distinction of their combination. For the walk category we

count students who exclusively walk to school. A person who uses bicycle and train will

therefore appear counted as follows: in the column Yes for the modes Bicycle and Train, in

the column No for the modes Walk, Bus and Car. The discrete-type measurements of

well-being are compared between students who use and do not use the different travel

modes.

It can be noted that cyclists experience a better health condition than non-cyclists.

Similarly, cycling is very useful to improve the perception of social support, since among

cyclists the percentage of people who think they can get social support from their social

environment is higher for cyclists than for non-cyclists. With respect to happiness, bicycle
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users experience in average higher happiness than non-bicycle users, and bus users tend to

experience lower happiness than non-bus users. Train users tend to experience worse

mental health. Walkers tend less to participate in community activities, whereas cyclists

tend to participate more. Non-motorized, train and car users experience more accessibility

than non-users, and at the same time the bus users have a significantly worse accessibility

in comparison. is much more limited. It is also notorious that train users seem to value the

importance of good sleep and eat breakfast daily less than other mode users.

6.3.6 Influence of built environment on well-being

In order to clarify whether there are urban facilities that are especially important for

young people’s interactions, we compared the average distance of those facilities between

advantaged and disadvantaged groups according to their well-being category. In Figure 59

the summarized results of the influence of the listed facilities can be observed. On the

upper side we can observe the charts depicting how many facilities have an influential

effect on each one of the well-being constructs. On the lower side of Figure 59 it can be

observed how many well-being constructs are being influenced by each one of the

facilities.

The proximity of game centres, sports facilities, supermarket, train station, school

and park is influential to reduce the self-perceived social exclusion. The proximity of
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sports facilities such as bowling centres, park, swimming pool and sports parks are very

influential to improve the health habits specially related to social interactions. On the other

hand, the proximity of shopping centres, supermarkets, parks, community centres and

convenience stores is influential for improving happiness, specially related to finances,

standard of living and life achievements.
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Table 33. Influence of travel mode to school on well-being

Use of Walk Bicycle Train Bus Car
travel 924 93 562 455 807 210 875 142 839 178
mode No Yes p-value No Yes p-value No Yes p-value No Yes p-value No Yes p-value
SE — Safety: (% of students who answered several times / totally agree)
SE1 69.5% 65.6% 0.440 69.2% 69.0% 0.944 69.1% 69.0% 0.978 68.8%  71.1% 0.578 69.6% 66.9% 0.471
SE2 69.3% 77.4% 0.102 71.9% 67.7% 0.147 69.9% 70.5% 0.869 69.7%  71.8% 0.610 70.7% 66.9% 0.312
SE - Health condition: (% of students who answered several times / totally agree)
SE3 75.2% 74.2% 0.828 71.9% 79.1% 0.008%** 76.0% 71.9% 0.226 754%  73.2% 0.576 76.2%  70.2% 0.096*
SE4 69.3% 71.0% 0.734 67.6% 71.6% 0.165 70.9%  63.8% 0.048** 69.0%  71.8% 0.502 70.3% 65.2% 0.176
SES 75.8% 71.0% 0.308 71.9% 79.6% 0.005%** 75.7% 73.8% 0.569 76.9%  65.5%  0.003%** 75.4% 74.7% 0.838
SE - Participation: (% of students who answered several times / totally agree)
SE6 76.5% 68.8% 0.099* 73.5% 78.7% 0.055* 76.6% 72.9% 0.262 753%  78.9% 0.359 76.3% 73.6% 0.448
SE7 66.1% 65.6% 0.918 64.2% 68.4% 0.168 66.7% 63.8% 0.436 66.6%  62.7% 0.357 66.0% 66.3% 0.947
SE8 54.0% 58.1% 0.454 53.4% 55.6% 0.479 53.5% 57.6% 0.290 553%  48.6% 0.136 54.9% 51.7% 0.428
SE9 43.1% 36.6% 0.226 40.6% 44.8% 0.172 42.8%  41.4% 0.730 42.9%  40.1% 0.544 42.8%  41.0% 0.663
SE - Natural environment: (% of students who answered several times / totally agree)
SE10 64.4% 55.9% 0.105 62.8% 64.6% 0.553 63.9% 62.4% 0.676 62.3%  71.8% 0.028** 64.2% 60.7% 0.369
SE11 71.1% 54.8% 0.001%** 69.2% 70.1% 0.759 69.4% 70.5% 0.761 69.0%  73.2% 0.312 69.1% 71.9% 0.464
SE12 73.6% 72.0% 0.747 72.1% 75.2% 0.266 73.5% 73.3% 0.965 73.6%  72.5% 0.790 73.9% 71.3% 0.485
SE - Lifestyle: (% of students who answered several times / totally agree)
SE13 56.3% 53.8% 0.642 54.6% 57.8% 0.311 55.9% 56.7% 0.839 557%  58.5% 0.534 57.1% 51.1% 0.145
SE14 80.6% 77.4% 0.459 80.2% 80.4% 0.940 78.7%  86.7% 0.010%* 80.6%  78.9% 0.637 81.2% 76.4% 0.147
SE - Accessibility: (% of students who answered several times / totally agree)
SE15 26.6% 20.4% 0.195 24.9% 27.5% 0.355 243%  32.9% 0.012** 272%  19.0% 0.039** 26.5%  24.2% 0.525
SE16 61.3% 91.4% 0.000%** 55.2% 74.9% 0.000%**  66.5%  54.3%  0.001***  67.2%  44.4%  0.000***  68.9%  41.0%  0.000%**
SE - Social support: (% of students who answered several times / totally agree)
SE17 84.0% 86.0% 0.608 82.2% 86.6% 0.057* 84.3% 83.8% 0.873 84.5% 82.4% 0.533 85.5%  78.1%  0.014%*
SE18 61.6% 62.4% 0.882 56.9% 67.5% 0.001%** 60.7% 65.2% 0.231 63.8%  48.6%  0.001***  64.1%  50.0%  0.000%**
SE19 83.5% 83.9% 0.937 81.0% 86.8% 0.012* 84.0% 81.9% 0.463 84.2%  79.6% 0.166 84.4% 79.8% 0.132
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Use of Walk Bicycle Train Bus Car
travel 924 93 562 455 807 210 875 142 839 178
mode No Yes p-value No Yes p-value No Yes p-value No Yes p-value No Yes p-value
SE20 64.9% 57.0% 0.128 59.8% 69.7% 0.001%** 64.2% 64.3% 0.979 64.6%  62.0% 0.549 66.4%  53.9%  0.002%**
SE21 53.5% 52.7% 0.887 48.8% 59.1% 0.001%** 54.5%  49.0% 0.157 54.4%  47.2% 0.110 54.9%  46.1%  0.031**
Health habits - individual: (% of students who answered very important)
LH1 77.8% 78.5% 0.880 74.7% 81.8% 0.007***  791%  73.3% 0.075* 78.4%  74.6% 0.318 78.5% 74.7% 0.264
LH2 76.4% 79.6% 0.492 74.9% 78.9% 0.135 77.9%  71.9% 0.065* 76.9%  75.4% 0.683 77.1% 74.7% 0.493
LH3 71.5% 78.5% 0.154 69.8% 75.2% 0.055* 73.0% 69.0% 0.257 73.0%  66.9% 0.131 72.9% 68.5% 0.234
LH4 83.5% 87.1% 0.376 81.1% 87.3% 0.008%** 84.6% 81.0% 0.197 84.9%  77.5% 0.025%* 84.3% 82.0% 0.460
LH5 67.3% 66.7% 0.899 64.1% 71.2% 0.016** 67.8% 65.2% 0.485 67.9%  63.4% 0.289 68.1% 63.5% 0.238
LH6 74.1% 79.6% 0.251 74.2% 75.2% 0.725 74.5% 752% 0.821 752%  71.1% 0.301 75.1% 72.5% 0.467
LH7 28.8% 26.9% 0.699 26.2% 31.6% 0.054* 28.4% 29.5% 0.743 30.1%  19.7% 0.011** 29.6%  24.2% 0.148
Health habits — group: (% of students who answered very important)
LHS8 51.0% 46.2% 0.384 45.4% 56.9% 0.000%** 50.9%  49.0% 0.627 51.8%  43.0% 0.051* 51.8%  44.4% 0.071*
LH9 42.5% 40.9% 0.756 38.4% 47.3% 0.005%** 42.8%  41.0% 0.639 44.2%  31.0%  0.003%** 42.9% 39.9% 0.459
LH10 27.4% 29.0% 0.734 24.2% 31.6% 0.008%** 28.1% 252% 0.404 289%  19.0% 0.014** 28.4%  23.6% 0.196
LHI11 37.6% 37.6% 0.988 36.5% 38.9% 0.428 37.7% 37.1% 0.888 37.9%  352% 0.533 37.9% 36.0% 0.626
LHI 29.7% 32.3% 0.601 27.9% 32.3% 0.130 30.9% 26.2% 0.189 30.4%  26.8% 0.380 30.4%  27.5% 0.449
LHI13 32.1% 29.0% 0.540 28.6% 35.8% 0.015%* 32.2% 30.5% 0.630 327%  26.8% 0.160 325%  28.7% 0.313
LH14 61.9% 64.5% 0.621 61.9% 62.4% 0.871 62.1% 62.4% 0.937 63.0%  57.0% 0.177 62.2% 61.8% 0917
LHI15 67.5% 66.7% 0.865 66.7% 68.4% 0.583 67.2% 68.6% 0.698 68.1%  63.4% 0.265 67.3% 68.0% 0.870
Happiness (score)
Happiness 100.2 102.1 0.473 98.1 103.3 0.001%** 101.0 98.0 0.113 101.2 95.5 0.009%** 100.8 98.3 0.199
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Figure 59. Impact quantification of built environment elements on well-being
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6.4 Social exclusion and future migration preferences

In order to understand how social exclusion can affect future migration intentions of the

high school students in Japan, we consider that they can be influenced by future life

choices, individual attributes and time perspective also considered as part of a special set

of individual attributes that influence people’s decisions on life. In Figure 60 the proposed

framework for this section of the chapter is considered.

Individual attributes
o I Futurelife |
I | choices
| |
I I : Future
: : “*=*>  migration
: : > Preferences
I 1 1 — Migrate
: Social exclusion 2 — Return
|
|
I . . I
-~ Time perspective

Figure 60. Analysis framework for influence of social exclusion on future migration
preferences

From the framework we can observe that future life choices is a key element

influencing future migration preferences and at the same time can be influenced by time

perspective profiles and current perceptions on social exclusion. In Table 34 the responses

of the surveyed students with respect to each possible future life choices can be observed

in detail.
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Table 34. Opinion of respondents about possible future life choices

Would

Life choice Domot  Havenot =y ont  probably Scriously
want considered do consider
Study at a university 10.13 10.42 11.70 18.78 48.97
Have a good car 3.15 18.88 27.53 31.47 18.98
Being famous 16.62 38.15 19.08 15.44 10.72
Personal achievement 16.42 38.35 16.91 17.70 10.62
Traveling to faraway destination 5.31 9.24 17.01 37.95 30.48
Earning a lot of money 0.69 4.03 13.57 39.13 42.58
Having a job in a corporation 2.16 3.15 14.16 31.27 49.26
Working in a family business 25.17 46.21 17.90 4.72 6.00
Own business project 26.06 42.67 17.31 9.05 4.92
Have a partner / be married 4.52 7.57 22.42 30.88 34.61
Have one child 8.26 12.78 27.63 27.83 23.50
Have 2 children or more 6.69 12.78 26.55 25.66 28.32
Have a pet(s) 6.69 11.60 21.04 35.59 25.07

In order to better understand the future life choices, we apply Confirmatory Factor

Analysis (CFA) to the responses regarding life choices. As a result, there are three main

factors that can summarize them: family plans, career plans and individual plans.

results of CFA can be observed in Figure 61.

Get married

Have one child

|
|
‘ Have children
|

Have a pet(s)

0.5?%

Career

plans

‘ Earn money }(m
‘ Corporation job 04187

) . R 0.233%*%*
‘ Work in a family business H

- 2 +
‘ Own your own business }(ﬂ—’-‘ﬂ—)—

. 0.874%**
0.698***
50'889***

0.255(+) H Study at a University

The

0.156%**

0.529%**
H Have a good car
Family 0.620%% :
plans H Being famous

0513 0379 Achievement sports/arts

\ el Travel
0884 Individual

plans

RMSEA (C.1. 90%): 0.099 (0.092, 0.105)
AGFI = 0.849

Figure 61. Results of Confirmatory Factor Analysis for future life choices
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6.4.1 Influence of social exclusion on future life choices

A Structural Equation model has been applied to understand which categories of
self-perceived transport-based social exclusion can have an impact on future life plans. The
results of the model can be observed in Figure 62 and Table 35. From the results it can be
told that the influence of social exclusion on future family plans is very moderate, with
participation, safety and lifestyle as the only social exclusion factors that influence future

life choices.

Social
support
Participation 0.190" " Family
plans
Health
condition
‘ Career
Natural 0-612** plans
environment
S 0.132* Individual
o plans
Accessibility pp—
Lifestyle RMSEA (C.I. 90%): 0.059 (0.057, 0.062)

AGFI = 0.847

Figure 62. SEM model for influence of Social Exclusion on Future Life Choices

165



Table 35. Results of SEM model for influence of Social Exclusion on Future
Life Choices

Variable Estimate P-value

Social support
Career plans -0.017 0.9
Individual plans -0.106 0.378
Family plans  0.043 0.621

Participation
Career plans 0.024 0.826
Individual plans 0.027 0.779
Family plans 0.19 0.007 oAk

Health condition
Career plans 0.054 0.603
Individual plans 0.018 0.843
Family plans 0.09 0.171

Natural environment
Career plans 0.006 0.942
Individual plans -0.035 0.625
Family plans -0.035 0.473

Safety
Career plans -0.019 0.791
Individual plans -0.132 0.034 *ox
Family plans -0.003 0.938
Accessibility
Career plans -0.273 0.117
Individual plans -0.033 0.821
Family plans -0.179 0.109
Lifestyle
Career plans 0.612 0.011 ok
Individual plans 0.668 0.005 oA
Family plans 0.211 0.104
Safety
I feel safe with the traffic in my
neighbourhood 0.831 )
I feel safe during my daily travel 0.89 0.000 oAk
Health condition
I feel in good physical health condition 0.801 (+)
I feel in good mental health condition 0.77 0.000 ok
I feel in good bodily shape 0.586 0.000 ok
Participation
I can participate in community activities 0.84 )

I can participate in community 0.874 0.000 e
decision-Making . .
I can express myself as I wish (identity) 0.692 0.000 sk

I like volunteering for various activities 0.49 0.000 ok

Natural environment

Often access green spaces and natural

environment 0.738 )
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Table 35. Results of SEM model for influence of Social Exclusion on Future

Life Choices
Variable Estimate  P-value

I enjoy the places with a rich natural 0.907 0.000 I
environment
I like the lifestyle in my current residential 0522 0.000 ok
place

Lifestyle
Want to have a very different lifestyle in the 0381 )
future
I can rely on public transport to go to the 05 0.000 -
places I need

Accessibility
I live close enough to the places I like to go 0.503 )
frequently
My daily trayel to school is affordable for me 0541 0.000 -
and my family

Social support
Ican get help from my close family when I 0653 +)
need it
Ican g@t help from my extended family when 0616 0.000 -
I need it
I can get help from my friends when I need it 0.7 0.000 ook
I can get help from my neighbours when I 0744 0.000 I
need it
People in my community can get support from
the local government for some of the daily life 0.611 0.000 oA
difficulties

Note: (+) parameter fixed for model estimation

6.4.2 Influence of Time perspective on Future life choices

A Simultaneous Equation Regression Model has been applied in order to clarify the

influence of Time Perspective profile scores on Future Life Choices. The results of the

model can be observed in Table 36, Figure 63 and Figure 64.
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—>

Past Negative (1-5)

Past Positive

>

Present Hedonistic

>

Present Fatalistic

Future

Study at a university (0=No, 1=Yes)

Have a good car
Being famous

Personal achievement
Traveling to faraway destination

Earning a lot of money
Having a job in a corporation
Working in a family business

Own business project

Have a partner / be married

Have one child

Have 2 children or more

Have a pet(s)

Figure 63. Structure of the Simultaneous Equation Regression Model

Table 36. Results of the Simultaneous Equation Regression Model

1272722222922

Future life choice PN PP PH PF F

I1  Study at a university 0.122 *** (0.068 *** -0.022 -0.158 *** -0.008

12 Have a good car -0.005 -0.012 0.162 *** 0.029 0.038

I3 Being famous -0.025 0.01 0.158 *** (0.004 0.022

14  Personal achievement -0.018 0.004 0.177 *** 0.007 0.062 **

15 Iraveling to faraway 0.008 0.09 *+% 0,124 *** -0.027 0.028
destination

Cl Earning a lot of money 0.026 0.017 0.065 *** 0.013 0.008

cp Havingajobina 0.057 **% 0,058 *** 0043 * -0.08 *** (10 *¥*
corporation
Working in a family

C3 . -0.015 0.015 0.009 0.048 *** (.05 **
business

C4 Own business project -0.047 *** -0.009 0.074 *** 0.015 0.04 **

pj Haveapartner/be 20.03 0.144 *#% 0153 **% 0,054 ** 0.045
married

F2 Have one child -0.064 *** 0.129 *** (0,112 *** 0.008 0.05 ®

F3 Have 2 children or more  -0.024 0.166 *** 0.103 *** -0.04 0.022

F4 Have a pet(s) -0.012 0.01 0.086 *** -0.005 -0.002
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Future life choices

I1 12 13 14 15 Cl1 c2 C3 Cc4 Fl1 F2 F3 F4

0.15
0.1

0.05

-0.05

-0.1

-0.15 é

I Past Positive (PP) I Present Hedonistic (PH) B Future (F)
= = Past Negative (PN) — — = Present Fatalistic (PF)

Figure 64. Visualization of the effects of TP profiles on Future Life Choices

In the chart we can have an idea of the magnitude of the influence of each type of

time profile score over each life choice. For coefficients that are statistically significant we

use darker tones for the bars and markers for the lines at the location of the corresponding

life choice (check Table 36). Surprisingly, the option 11 — Study at a University is

considerably influenced (can increase the influence in more than 10%) by PN and PF

scores, which are associated to more negative features of personality. We can also observe

the coefficients of Present Hedonistic (PH) score have strong influence over the individual

and family types of plans, whereas Past Positive (PP) scores have strong influence over

most of the family-type future life choices.

In addition, in Table 37 it can be confirmed that there is a degree of interdependence
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all the time perspective categories that are being analysed, and in Table 38 the correlation
matrix among life choices can be observed, which evidences a similar high degree of

significant interdependent relationships.

Table 37. Covariance matrix among time profiles when influencing life choices

PN PP PH PF F
PN 1 0.062 0.157 0.167 0.056
PP 1 0.126 0.034 0.086
PH 1 0.15 0.05
PF 1 0.022
F 1

Note: All the coefficients are statistically significant at a 95% level.

6.4.3 Relation between future life choices and migration plans

In a different section of the questionnaire survey, we make questions regarding how would
you consider a set of future plans with answer choices ranking in a Likert scale from 1
representing “I do not want to do it” to 5 representing “I am considering it seriously”.

The descriptive results for future life plans can be observed in Figure 65.

170



Table 38. Covariance matrix among life choices

I1 12 I3 14 I5 Cl C2 C3 C4 Fl1 F2 F3 F4
I1 1 0.02  0.008 0.054 0.069 0.055 0.075 -0.006 -0.034 0.033 0.028 0.015 -0.024
12 1 0.116 0.093 0.117 0.116 0.081 0.038 0.055 0.115 0.096 0.127 0.072
I3 1 0.799 0.19 0.214 0.103 0.171 0.379 0.261 0.162 0.285 0.071
14 1 0.208 0.143 0.1 0.164 0.212 0.151 0.108 0.147 0.102
I5 1 0.222 0.21 0.049 0.061 0.346 0.256 0.338 0.28
Cl1 1 0.257 -0.007 0.053 0.235 0.149 0.244 0.176
C2 1 0.026 0.027 0.219 0.178 0.22 0.141
C3 1 0.411 0.068 0.147 0.096 0.013
C4 1 0.114 0.141 0.124 0.002
F1 1 0.718 0.944 0.208
F2 1 0.82 0.223
F3 1 0.299
F4 1

Life choices:

I1: Study at a University, 12: Have a good car, 13: Being famous, 14: Personal achievement in sports or arts, 15: Traveling to faraway
destination

C1: Earning a lot of money, C2: Having a job in a corporation, C3: Working in a family business, C4: Own business project

F1: Have a partner / be married, F2: Have one child, F3: Have 2 children or more F4: Have a pet(s)

Coefficients in bold are statistically significant at least at 90% level.
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Future life plans

Study at a university

Havea good car

Have a pet(s)

Eaming a lot of money

Having a worthwhile job in a corporation
Working in a family business

Owning your own business project
Have a partner/ be married

Have one child

Have 2 children or more

Being famous

Personal achievement in sports or arts

Traveling to a desired faraway destination

0% 20% 40% ©60% 80% 100%

Figure 65. Future life plans according to students who responded

“would possibly do” and “seriously consider” to each one of them

The cross-tabulation of respondents for each one life choices and the number of

respondents that are choosing in the future the related migration option separated by

depopulating or non-depopulating area are shown in Table 39, together with the results of

the ANOVA test of differences between groups. It can be observed that the intention for

family plans related to migration does not get affected at all by the residential location,

whereas individual plans are the main reasons for considering migration in both

depopulating and non-depopulating areas.
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Table 39. Future life plans and future migration intentions

(%) (%)

. . Area (%)
Life choice type N MIG F-value RET F-value MP F-value
Studv at a universit D 296 52.7%  0.41 19.3%  3.04*  22.3%  0.00
at a universi
Y Y ND 393 443% 029 18.6%  332¢  142% 044
D 299 53.2%  3.27* 214%  1.00 21.7%  0.07
Have a good car
ND 214 50.5%  7.11%**%  20.6%  1.10 17.8%  1.98
) D 159 60.4%  7.87*** 19.5% 0.01 252% 1.03
Being famous
ND 107 64.5%  24.75%%* 252%  3.10* 17.8% 0.86
Personal achievement D 151 58.9% 2.94%* 21.9% 0.08 23.2% 0.08
in sports or arts ND 137 54.0%  8.16%** 24.8%  3.60*  14.6% 0.25
Traveling to a desired D 381 56.7%  14.89*** 20.7%  0.02 23.9% 3.19%
faraway destination ND 315 49.2%  17.73%**  20.0% 1.61 162% 1.57
Earming a lot of D 477 52.6%  5.57%*  208%  0.05 21.6%  0.04
arning a 1ot or mone
g Y ND 354 46.9%  11.24%** 19.8%  1.38 14.1%  0.87
Having a worthwhile D 453 54.1%  3.03* 23.0%  9.19%** 234%  0.07
job in a corporation ND 366 45.4% 1.68 19.7%  0.14 14.8% 0.10
Working in a family D 74 54.1%  0.29 28.4%  6.89%%* 18.9%  7.14%**
business ND 35 48.6% 0.19 22.9%  0.09 57%  8.42%%*
Owning your own D 92 56.5% 1.26 21.7%  0.75 23.9% 0.34
business project ND 50 62.0% @ 2.24 28.0%  2.78*  18.0%  0.69
Have a partner / be D 389 53.7% @ 2.22 23.1%  0.92 21.9%  0.06
married ND 277 469% 095 20.6%  0.04 14.4%  0.40
) D 312 545%  0.82 22.8%  0.02 23.7%  1.00
Have one child
ND 210 46.7%  0.18 21.9% 026 13.8%  0.45
Have 2 children or D 322 55.3% 1.64 21.7%  0.21 23.3%  0.06
more ND 227 48.0% 1.10 21.6%  0.06 14.5%  0.00
° ) D 372 53.8%  2.12 21.8%  0.93 21.5%  0.63
ave a pets
P ND 245 48.6% 1.57 20.0%  0.01 16.7%  1.95

6.4.3 Discrete choice models for future migration plans

The influence of the variables related to social exclusion, time perspective profile, social

exclusion and future life plans are jointly considered in discrete choice models that make

possible to capture their influence on the future migration intentions of our respondents.

According to the information in Table 3, we consider 4 main groups for modelling
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the migration choices and we employ a Multinomial Logistic regression model (MNL).

The predicted variable is a nominal type with more than two levels which correspond to

the following migration choices: Migrate, Stay, Undecided and Possibly. For that reason, a

MNL estimation is chosen. Table 40 shows the classification of the different migration

choices.
Table 40. Migration options and grouping for the model
. Dependent
Description variable
Migration from current residential place
Future migration has been decided, but not because of .
. Migrate
my own will.
I want to continue living in this place Stay
I have not considered future residence Undecided
I have considered future residence, but I have hesitated .
. Possibly
to decide
I intent to move to a different area in Japan to live Migrate
I‘ alrF:ady started the preparation for my future Migrate
migration
I already decided to move somewhere else in Japan Migrate
I am considering, preparing or I have decided to move Migrate
overseas

Returning to current residential place

In case of future migration, would you like to return to

your current residential place? (If Yes, Return=1, 0 Return (R)
otherwise)

In case of future migration, would you like to return to Permanent
your current residential place? (If No, PM=1, 0 migration

otherwise) (PM)

The migration options could have been initially considered in an ordinal level,

according to the degree of intention for migration. However, there were specific options

where the migration decision depends on external factors not related to the surveyed

individual. On the other hand, the degree of intention was not specifically inquired in the

174



survey, presuming that the uncertainty would be much higher for first-year students than
for last-year students, for instance. Due to these reasons, a discrete choice model was
considered more appropriate instead of other regression models such as an ordinal type,
which requires the dependent variable to be measured at the ordinal level, which that was
not specific in the survey questionnaire (see Appendix B for details).

In the multinomial logit (MNL) model we specify the individual response probability

for each one of the migration choices as:

et — 7141y~ P B
’ D exp(x,' )
k (D
wherei=1, 2,...,1017, Jj = Migrate, Stay, Undecided, Possibly

In addition, we model the variables Return and Permanent migration (PM) (see
Table 1) as binary variable responses, we employ a binary logistic regression model, where
we model the individual response probability for each one of these migration choices as

follows:

Pr(R:1|Xi)=—1pr(x(’ﬂ2)) Pr(PM=1|Xi)=1pr(x(lﬂZ4))
CXPLX; P CXPLX; P ey

2

wherei=1,2, ..., 1017

The results of the model estimations are shown in Table 41.
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6.4.3.1 Independent variables

For the independent variables of the models, we group our predictors considering 4

main groups: individual attributes, time perspective profiles, social migration and future

life plans.

® Individual attributes

As individual attributes, we employ the following predictors: study in depopulating area

(dummy variable), whether the student belongs or not to science or humanities classes

(dummy variables), gender (dummy variable), household size (number of members),

number of elderly members of household (older than 65 years old), and travel time to

school (in minutes).

® Time Perspective profiles

According to the Zimbardo Time Perspective Inventory, different scores for the

corresponding time perspective components are calculated. Detailed information of the

Zimbardo Time Perspective Inventory test can be consulted in the Appendix C. The

corresponding scores for Past Negative (PN: 10 question items), Present Hedonistic (PH:

15 question items), Future (F: 13 items), Past Positive (PP: 9 items) and Present Fatalistic

(PF: 9 items) are calculated as a standardized score for each dimension.
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® Social exclusion

For each of the 21 items in the seven dimensions of social exclusion here aforementioned,

a value is assigned to each social exclusion item. Then for each social exclusion dimension

d (see Table 3) the values were summed and standardized in an index (Abe, 2010), so that

each index assumes a value between 0 (disagreement with all items in the corresponding

latent construct) and 1 (agreement with all the items in the corresponding latent construct).

Therefore, values closer to 0 represent more social exclusion in a certain dimension d

whereas values closer to 1 represent more social inclusion.

SE.d = k=1 (3)

where,
SE,-d: Standardized social exclusion index for the individual 7 in the dimension d
b#: Score in the Likert scale (from 1 to 5) for individual i in the corresponding
question b belonging to dimension d
N?: Number of items in the dimension d
d = Social support, Participation, Health condition, Natural environment, Safety,

Accessibility, Lifestyle

® Future life plans
Each one of the future life plans is treated as a dummy variable, as previously explained in
the section 4.3. If for any future life choices the respondent answers “I would possibly do”

or “I seriously consider”, the dummy variable gets a value of 1, 0 otherwise.

177



6.4.4 Summary of results

The migration intentions in the overall sample can be considered equally distributed for
practical effects, i.e. approximately half of the students are considering a migration-related
option whereas the other half is not considering a change in residential location in the
future. 209 students (20.6%) in the whole sample are considering to return to their current
residential location in case of a hypothetical future migration and among them, the
categories for the duration of their imagined migration can also be considered equally
distributed for practical effects (see Figure 1). But, when comparing the future migration
intentions by type of area, a significant larger proportion of respondents in depopulating
areas are considering migration and permanent migration in comparison to the proportion
of respondents who study in non-depopulating areas, as it can be confirmed by the
Chi-square test results. For the migration and permanent migration models, the fit of the
models can be considered acceptable, based on the values of McFadden R’.

The influence of time perspective, particularly the PP and PH scores for future
migration intentions is notorious. On the other hand, some aspects of social exclusion are
also influential. The desire for a change of lifestyle (or for keeping it) appears to be the
strongest driver for future migration intentions. Others such as perceived lack of social

support also play a role for motivating permanent migration.
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Table 41. Regression results for migration options

Migration related options:
(Baseline: Undecided)

Return to current
residential location

Return Permanent
Migrate Stay Possibly (R) migr. (PM)
Individual attributes
Study in depopulated area 0.31 0.03 0.58%* -0.08 0.51%*
Belongs to science class 0.20 0.41 0.12 -0.27 0.21
Belongs to humanities class -0.42%* -0.20 -0.63%** | -0.43** 0.03
Gender (1 = Male) -0.18 -0.09 -0.32 0.28 -0.38*
Household size 0.06 0.20%** 0.12% -0.02 -0.03
Elderly in household 0.20% 0.08 0.14 0.00 0.05
Travel time to school -0.01 0.00 0.00 0.00 0.00
Time perspective
Past Negative score -0.15 -0.06 0.14 0.02 -0.17
Past Positive score -0.04 0.39% 0.12 -0.11 -0.58%**
Present Hedonistic score 0.61** -0.27 0.12 0.52** -0.07
Present Fatalistic score -0.04 -0.09 -0.40* 0.06 0.37*
Future score 0.11 0.14 0.06 0.19 -0.01
Social exclusion
Social support -0.34 -0.65 0.62 0.32 -1.82%%*
Participation 0.23 -0.47 1.17 0.33 0.44
Health condition -0.45 -0.64 -2.43%%% 1 0.25 0.70
Natural environment -0.84 1.92%** -0.39 0.36 -0.87
Safety -0.21 0.30 -0.36 0.36 -0.45
Accessibility -1.03* L.11* -0.41 -0.94* 0.06
Lifestyle 3.48%** -2,28%%%  1.27%* 0.97* 3.48%**
Future life plans
Study at a university 0.02 -0.47%* -0.36 -0.35% 0.03
Have a good car -0.10 0.21 0.11 -0.15 0.10
Have a pet(s) 0.14 0.19 0.21 0.02 -0.02
Earning a lot of money -0.31 -0.11 0.16 -0.24 -0.61%*
Having a job in a corporation 0.24 -0.21 0.06 0.29 0.44*
Working in a family business -0.17 0.35 0.55* 0.23 -0.54*
Own business project 0.53* 0.41 0.30 0.06 0.28
Have a partner / be married 0.02 0.18 0.02 0.19 -0.10
Have one child 0.17 0.22 -0.01 0.12 0.06
Have 2 children or more -0.04 -0.24 -0.01 -0.07 0.19
Being famous 0.60%* 0.10 0.66*** -0.14 0.32
Personal achievement 0.08 -0.05 0.00 0.09 -0.09
Traveling to faraway destination  0.35* -0.02 0.26 -0.19 0.11
Number of observations 1017 1017 1017
Initial Log-likelihood -1387.50 -516.57 -494.16
Final Log-Likelihood -1247.98 -491.84 -444.17
Prob > Chi2 0.000 0.025 0.0000
McFadden R* 0.1006 0.0479 0.1012

Note: coefficients statistically significant at * 90%, ** 95%, ***99% levels
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7. Travel behaviour, Well-Being
and Health-related Quality of
Life in Japanese urban areas
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Chapter 7

Travel behaviour, Well-Being and
Health-related Quality of Life in
Japanese urban areas

Based on the survey of health-related quality of life in Japanese cities that was conducted

in 2010 (Zhang, 2013), in this chapter of dissertation we analyse transport disadvantage

and social exclusion based on the changes of health-related quality of life and other

subjective well-being indicators.

7.1 Preliminary information

For the analysis of travel behaviour, we make use of GIS data issued by the government of

Japan, travel behaviour information collected in the survey and additional information that

is relevant for the model results.

7.1.1  GIS Data Matching

Based on the postcode of residential location, it is possible to obtain land-use-related

information of those locations from the National Land Numerical Information service

provided by the Ministry of Land, Infrastructure, Transport and Tourism of Japan (MLIT).
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The National Land Numerical Information is digitized geographic information on
topography, land use, public facilities, roads, and railroads, and other land-related
information. Grid cell (meshed) data comprise much of the data that can be combined with
population and other statistical data to conduct further analyses. The land-use-related

information used in this study comprises of the following features and facilities:

® [and-related attributes of the zone: Based on the postcode area, we determined
whether the predominant land use in a location is commercial or not as an indicator
of mixed land use. Similarly, we can determine a value for the population in the
corresponding cell of the mesh data. Each cell has an area of 1 km? so this value is
equivalent to the population density of the corresponding residential location [48].
The last year of updated information for the predominant type of land use in each
cell of the mesh was 2011, and for the population density it was 2010.

® Park location: Based on park locations, we can calculate corresponding measures of
distance and number of parks within a 1 km radius of each resident’s residential
location. The last updated information for this layer is from 2011, and relates to the
built parks based on the Urban Park Act of Japan.

® Cultural facilities: Museums, libraries, memorial halls, and other cultural facilities

in the zone are included as cultural facilities. Similarly, we can calculate the
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corresponding measures for the distance and number of cultural facilities. The most

recent collection of data for this information was in 2012.

7.1.2 Travel behaviour

The travel behaviour of the individuals is characterized in terms of the activity (purpose of

travel), the frequency, the travel mode, and the moving distance. For activity, 11 different

purposes of travel are listed: commuting, doing other business, shopping, pursuing leisure

activities, doing sports, engaging in non-academic learning, pursuing social activities,

attending to health care, eating out, taking care of personal matters, and others. In the

questionnaire, the frequency of travel is characterized by using an ordinal scale from 0 to

10, in which 0 is assigned when the activity is not considered by the respondent, 1 is

equivalent to a few times a year, and 10 is equivalent to an daily/almost daily activity.

The travel modes considered in the study were walking, riding a bicycle, riding a

motorcycle, using a car (as the driver), using a car (as a passenger), taking a train, taking a

streetcar, taking a monorail, taking a bus, taking a taxi, and others. For the purposes of this

study, we group the walkers and cyclists as active travellers. We characterize the active

travel behaviour by calculating a joint index, i.e., Active Travel Score (ATS), to describe

the use of active travel modes and the frequency, as follows.
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ATS, = 2 fritn: (1)

Where f;; is individual n’s frequency for travel by purpose i (where i =1, 2,...,11) and
ayi 18 a dummy variable indicating whether an active travel mode is used by individual n
for travel purpose (activity) i. Thus, the ATS indicates roughly how much or how often an
individual uses active travel modes in comparison to other people. The score for an
individual who walks or rides a bicycle to engage in any of the aforementioned activities is
higher than those who do not, and the more frequent an individual walks or rides a bicycle,

the higher the score is.

7.1.3  Additional information for modelling

In Table 42 the variables that have been employed in this model are listed in detail. The

remaining categories that were considered correspond to:

® Residential environment: Characteristics of the residential environment included in the
analysis were obtained from both the questionnaire survey and GIS data. The influence
of parks, cultural facilities, commercial facilities, and population density in the
health-related QOL and the active travel behaviour is examined.

® [ndividual attributes: Age, gender, driving license, car possession, occupation,

income, and household characteristics are included here.
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Lifestyle habits: The eight lifestyle habits as proposed initially by Morimoto (1989)

are included in the current.

Health-related QOL: According to the conceptual definitions of the SF-36 model,

questions aiming to obtain scores for the 36 different items are included in the survey

questionnaire. These questions include: ability to perform baseline activity, and

perceptions of individual health condition, mental condition, well-being,

accomplishments, and possible limitations in daily activities due to health limitations,

as explained previously (Gordon-Larsen, 2006; Echenique et al., 2012).

Table 42. Variables selected for this analysis

Category Description Min Max Mean SD

Residential environment

Number of parks within a 1 km radius from

No. of parks the residential location 0 o8 18.39 984
Distance to Dlgtancg to the closest park from the 142 26566 2222 182.9
park residential location (m)
No. of cultural Number of cultural facilities within a 1 km
. . . . . 0 31 5.64 5.27

facilities radius from the residential location
Distance to Distance to the closest cultural facility from
cultural facility  the residential location (m) 8.1 29294 3902 37931
Popu}a‘uon Number of 1nhab1tqnts in the co%'respondlng 1 127 28738 109844  6.026.18
density km?2 area of the residential location
Commercial Dummy variable: 1 if the use of land is

. . . 0 1 0.19 0.39
land use predominantly commercial, 0 otherwise.
Health-related QOL
PCS Physical Component Score 5.4 100 73.43 14.81
MCS Mental Component Score 3.2 100 69.14 15.86
RCS Role (Social) Component Score 0.0 100 79.78 16.41
Individual
attributes
Age Age in years 15 69 42.12 13.39
Gender 1 if male, 0 if female 0 1 0.50 0.50
Driving '11cense 1 if there is possession, 0 otherwise 0 1 0.84 037
ownership
Car ownership 1 if there is possession, 0 otherwise 0 1 0.50 0.50
Household size  Number of household members 1 2.75 1.30
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Table 42. Variables selected for this analysis

Category Description Min Max Mean SD

Lifestyle habits

Breakfast Eat breakfast everyday (1:Rarely, 5: 1 5 418 1.20
Everyday)

Sleep Sleep 7 - 8 hours (1:Rarely, 5: Everyday) 1 5 3.24 1.27

Meal Meal is balanced / nutritious (1:Rarely, 5: 1 5 3.47 101
Everyday)

Smoke Do not smoke (1:Rarely, 5: Everyday) 1 5 4.16 1.55

Sports Practice sports periodically (1:Rarely, 5: 1 5 271 138
Everyday)

Alcohol Do not drink much alcohol (1:Rarely, 5: | 5 414 119
Everyday)

Work Work within 9 hours a day (1:Rarely, 5: 1 5 3.43 1.40
Everyday)

Stress Do not feel much conscious stress (1:Rarely, 1 5 3.00 118
5: Everyday)

Health-related

QOL scales

General health  Calculated value for this health scale 0 100 58.33 19.05

PhySI.cal. Calculated value for this health scale 0 100 91.24 14.19

functioning

Role — physical ~ Calculated value for this health scale 0 100 87.87 20.66

Role . Calculated value for this health scale 0 100 85.73 21.92

emotional

Social .

. Calculated value for this health scale 0 100 82.09 22.66

functioning

Bodily pain Calculated value for this health scale 0 100 77.53 21.40

Vitality Calculated value for this health scale 0 100 54.86 20.24

Mental health Calculated value for this health scale 0 100 64.57 19.73

Travel

behaviour

Walking Active Travel Score (ATS) for walking 0 95 11.59 14.31

Cycling Active Travel Score (ATS) for cycling 0 79 7.38 13.21

Public Equivalent score for the use of public 0 7 6.35 10.69

Transport transport

Active . Commuting by active travel modes 0 10 2.22 4.12

commuting

PT commuting  Commuting by public transport 0 10 242 4.26

Active NC . .

travel Active modes by non-commuting purpose 0 85 16.76 15.91

PT travel Public transport by non-commuting purpose 0 63 3.93 8.22

Travel purpose

Frequency by Numerical scale equivalent to the number of

. L 0 5
purpose days in a week (see analysis in Table 3)
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7.2 Segmentation of travel behaviour and cluster analysis

In the questionnaire survey we asked the respondents about their travel frequency for

different purposes. Only commuting behaviour revealed important information, but the

observed heterogeneity with respect to the other purposes of travel makes the overall travel

behaviour more difficult to grasp. In order to make a more simplified travel behaviour

analysis, we use cluster analysis techniques to find travel behaviour patterns that are

sufficiently representative to make clusters of individuals with similar travel behaviour

characteristics. After grouping the individuals in their respective clusters, we employ

regression methods and structural equation modelling to analyse the direct and indirect

effects of the residential environment on the active travel behaviour and the health-related

QOL in each of those groups.

Here, we made use of hierarchical cluster analysis to classify individuals so as to

capture the influence of heterogeneity based on the variation of the frequency by travel

purpose. We found an acceptable solution was to divide the sample into three clusters to

group the respondents by their frequency. Then we employed the Euclidean distance

method for minimization of the distance to each centroid cluster, and each individual was

assigned to one of clusters 1, 2, or 3 (containing 312, 501, and 386 individuals,

respectively). Table 43 shows the cross-tabulation results for the travel frequency average
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values by group, the standard deviation in parentheses, the travel frequency values that

define the cluster centres, and the number (and percentage) of participants that take part in

each travel purpose, respectively. For the cluster analysis, the frequencies are converted

into an equivalent numerical scale that reflects how many days per week the respondent

travels to take part in each activity.

Table 43. Results of cluster analysis

Clusters Cluster centres for travel |Respondents
Travel purpose [Average travel frefluency (standard frequency in the entire
deviation)] sample
Cluster 1  Cluster 2 Cluster 3 Cluster 1 Cluster 2 Cluster 3

Commuting  |4.71 (1.14) 0.23 (0.50)  5.00 (0.00) 4.7 0.2 50 | 750 (62.4%)

Business 5.00 (0.00) 0.20 (0.79)  0.07 (0.35) 5.0 0.2 0.1 388 (32.2%)

Shopping 1.93 (1.71) 2.48(1.83)  1.56(1.61) 1.9 2.5 1.6 |1006 (83.5%)

Leisure 0.77 (1.11) 0.56(1.03)  0.60 (1.03) 0.8 0.6 0.6 690 (57.0%)

Sports 0.73(1.33) 0.95(1.62) 0.6 (1.24) 0.7 1.0 0.6 | 531(44.1%)

No?'aca.demlc 0.26 (0.96) 0.12 (0.64)  0.18 (0.79) 0.3 0.1 0.2 120 (9.9%)

earning

Social activities [0.06 (0.32) 0.14(0.50)  0.04 (0.21) 0.1 0.1 0.0 197 (16.4%)

Health care  [0.18 (0.62) 0.18(0.45)  0.076 (0.21) 0.2 0.2 0.1 484 (40.1%)

Eatingout  [0.71(1.15) 0.36(0.67)  0.50 (1.02) 0.7 0.4 0.5 685 (56.8%)

Personal affairs [0.28 (0.62) 0.26 (0.37)  0.12(0.35) 0.3 0.3 0.1 677 (56.1%)

Others 0.44 (1.14) 0.31(0.86)  0.17 (0.65) 0.4 0.3 02 | 331(27.4%)
Number of

individuals (N) 312 501 386 - - - 1199

Note: Values of frequency are represented in equivalent days in a week.

As defined by the cluster centre values, the individuals in Cluster I can be

characterized by the almost daily average frequencies for commuting and daily travel

frequencies for business purposes, and occasional frequencies for other activities such as

leisure, sports, and eating out. The individuals in Cluster 2 do not commute, but travel

occasionally to go shopping, or to take part in other activities related to sports, health care,

or eating out. The individuals in Cluster 3 are daily commuters who occasionally travel to
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go shopping, but in general, they make trips for different purposes less frequently than do

individuals in Cluster 1.

7.2.1 Features of the different clusters

In Table 44 and Table 45 the main features of the different clusters are summarized.

Hereafter the general description for each of them can be observed.

Cluster 1 1s a group of active members. In this cluster, 71% of the group members are

male, and people in this group have the smallest average household size. Despite having

higher numbers of people with driving licenses and higher levels of car ownership than

people in Clusters 2 and 3, these individuals have the most active lifestyles, reflected by

their travel habits and in their ATS scores for the use of cycling, walking, and public

transport, far exceeding those for members of Clusters 2 and 3; and their use of active

modes and of public transport for non-commuting purposes is significantly much higher

than for those in Clusters 2 and 3. However, individuals in this group do not use active

travel modes for commuting significantly more than individuals in Cluster 3.

Cluster 2 can be defined as the less mobile group. Individuals in this group do not

commute, but they make use of walking and cycling trips that are associated mainly with

shopping, and occasionally with leisure, health care or other personal matters. This is

group in which 71% of the respondents are women, and individuals in this group are the
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oldest among the respondents. They live in areas with higher concentrations of parks in
their surroundings. On the other hand, they tend to have higher values in the categories of

vitality and mental health.

Cluster 3 can be called the commuters-only group. The mobility patterns of
individuals belonging to this group are mostly associated with commuting and shopping
errands on an occasional basis. Regarding their active travel behaviour, based on their ATS
scores, we can observe that they use active modes less frequently in comparison with
individuals in Clusters 1 and 2. We can observe that they travel mostly for their commuting
needs, and their lifestyle is less active than the lifestyle of people in Cluster 1, since they

travel less frequently for purposes other than commuting in general.

Table 44. Main features of the clusters

Cluster Cluster 1 Cluster 2 Cluster 3
Trip purpose
Commuting Daily Rarely Daily
Business Daily Rarely Rarely
Shopping Sometimes Frequently Sometimes

Other purposes Sometimes Sometimes Rarely
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Table 45. ANOVA analysis results

Variables Cluster 1  Cluster 2  Cluster 3 ¥ p-value
value

Residential environment

No. of parks 17.45 19.37 17.89 4.42 0.012
Distance to park 215.2 219.39 235.0 1.21 0.299
No. of cultural facilities 6.36 5.14 5.71 5.26 0.005
Distance to cultural facility 580.32 615.05 566.23 1.95 0.143
Population density 11551 10538 11104 2.82 0.060
Commercial land use 0.23 0.17 0.17 2.37 0.094
Health-related QOL attributes
PCS 73.1 72.8 74.4 1.31 0.027
MCS 68.4 69.7 69.0 0.68 0.507
RCS 80.2 78.3 81.4 4.09 0.017
Health-related scales
General health 571 58.2 59.4 1.23 0.293
Physical functioning 92.5 88.2 94.1 21.65 0.000
Role - physical 88.9 84.7 91.1 11.22 0.000
Role - emotional 86.8 84.1 86.9 2.36 0.095
Social functioning 82.5 81.4 86.9 0.35 0.707
Bodily pain 77.4 76.1 79.5 2.86 0.057
Vitality 52.5 58.1 52.5 11.5 0.000
Mental health 63.1 66.8 62.8 5.8 0.003
Individual attributes
Age 41.8 473 35.7 93.6 0.000
Gender 0.71 0.29 0.61 89.9 0.000
Driving license ownership 0.90 0.82 0.81 6.21 0.002
Car ownership 0.59 0.48 0.45 6.98 0.001
Household size 2.62 2.87 2.70 3.756 0.024
Lifestyle habits
Breakfast 3.97 4.40 4.06 15.6 0.000
Sleep 2.95 3.61 3.00 38.7 0.000
Meal 3.31 3.79 3.19 46.6 0.000
Smoke 3.76 4.33 4.26 14.6 0.000
Sports 2.70 2.76 2.67 0.48 0.617
Alcohol 391 4.31 4.11 11.6 0.000
Work 3.13 3.63 3.40 12.64 0.000
Stress 2.79 3.23 2.86 17.5 0.000
Travel behaviour
Walking 16.04 11.53 8.0 28.6 0.000
Cycling 8.04 6.88 7.49 0.76 0.467
Public Transport 9.87 3.20 7.55 442 0.000
Active commuting 2.79 0.49 3.99 96.2 0.000
PT commuting 4.07 0.40 3.69 115.1 0.000
Active NC travel 21.3 17.9 11.5 37.3 0.000
PT travel 5.80 2.79 3.87 13.2 0.000

7.2.2 Direct effects of residential environment on active travel behaviour

To analyse the distribution of ATSs, we make use of binary logistic and Tobit regression

models. These models are used to examine whether and how different elements of the
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residential environment affect the active travel behaviour, i.e., the use of cycling and

walking for commuting and other travel purposes. In total, four regression models are

estimated with respect to the following four dependent variables defined by the ATS (see

Table 46).

® Active travel by walking

® Active travel by cycling

® Commuting by active travel modes (walking and cycling)

® Non-commuting activity by active travel modes (walking and cycling)

It is important to mention that for ‘(3) commuting by active travel modes,” we

employed a binary logistic regression instead of a Tobit regression. The reason is, by nature

of its own definition, the (active) commuting will adopt either the minimum or the

maximum frequency values only (i.e., ‘0’ or ‘10’), but no intermediate values in the

frequency scale, thereby reducing the dependent variable to two possible outcomes that are

transformed into a binary-equivalent code to employ the binary logistic regression model.

Here, distance to the closest park, distance to the closest cultural facility, number of

parks within a 1 km radius of residence, number of cultural facilities within a 1 km radius

of residence, commercial land use, and population density are used as explanatory

variables.
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Table 46. Direct effects of residential environment on active travel behaviour

Clusters Cluster 1 Cluster 2 Cluster 3
Statistical values Coefficient p-value | Coefficient p-value | Coefficient p-value
Active Travel by Walking

Constant term 11.35 5.40 1.487

Distance to park 0.004 0.636 | -0.0004 0.935 | -0.0003 0.963
Distance to cultural facility -0.0115 0.008 | -0.00048  0.090 | -0.0036 0.324
No. of parks -0.013 0.936 | -0.0075 0.943 | -0.154 0.229
No. of cultural facilities -0.355 0.602 | 0.0451 0.935 | -0.504 0.423
Commercial land use 1.13 0.721 9.28 0.001 | 4.569 0.100
Population density 0.00058 0.016 | 0.00017 0.307 | 0.00035 0.055
Log likelihood -1070.19 -1497.45 -971.95

Pseudo R-squared 0.0101 0.0085 0.0052

Active Travel by Cycling

Constant term -5.32 -14.58 -14.92

Distance to park -0.0027 0.874 | -0.0046 0.625 | 0.192 0.106
Distance to cultural facility -0.011 0.181 | -0.0076 0.111 | -0.012 0.092
No. of parks -0.615 0.076 | .0.191 0.256 | 0.183 0.402
No. of cultural facilities -2.38 0.095 | -1.574 0.091 | 0.652 0.514
Commercial land use 2.43 0.691 -6.085 0.152 | 1.719 0.722
Population density 0.0007 0.115 10.0014 0.000 | 0.00012 0.693
Log likelihood -592.91 -951.6 -774.83

Pseudo R-squared 0.0078 0.0176 0.0064
Commuting by active travel modes (walking and cycling)

Constant term -0.327 0.1984

Distance to park -0.00036  0.675 0.0004 0.541
Distance to cultural facility -0.0005 0.255 -0.0009 0.025
No. of parks -0.019 0.245 0.0042 0.743
No. of cultural facilities -0.289 0.724 -0.0068 0.911
Commercial land use 0.732 0.013 0.579 0.041
Population density -0.000005  0.830 -0.00003  0.084
Log likelihood -179.77 -253.34

R-squared 0.0264 0.056
Non-commuting activity by active travel modes (walking and cycling)

Constant term 18.46 11.86 3.37

Distance to park 0.010 0.101 | -0.0026 0.596 | 0.007 0.236
Distance to cultural facility -0.004 0.171 | -0.0055 0.030 | -0.0053 0.102
No. of parks 0.031 0.756 | -0.0633 0.511 | 0.0030 0.978
No. of cultural facilities 0.339 0.054 | -0.3538 0.484 | -0.0439 0.933
Commercial land use 6.203 0.006 | 5.239 0.032 | 4.219 0.081
Population density 0.00043 0.007 | 0.00076 0.000 | 0.00042 0.009
Log likelihood -1176.60 -1777.54 -1171.785
R-squared 0.015 0.0139 0.0080

Note: figures in bond type mean they are statistically significant at the 1%, 5%, or 10% level. Note 2:

For commuting by active travel modes, binary logistic regression was used instead of a Tobit

regression. Note 3: Individuals in Cluster 2 are non-commuters.

With respect to the results of the regression models, some major observations are

summarized below:
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® Parks are not influential to the use of active travel for any purposes, except for cycling

activities in Cluster 1. Generally speaking, as shown in Table 2, parks are located

within walking distance of the home. But this does not necessarily mean that people

like to visit parks frequently. In reality, those parks nearby residence are usually very

small and they are not suitable places in which people can do physical exercise.

Instead, what is often observed is that some married women sometimes visit those

parks with their children, and children of elementary and/or secondary schools play in

those parks. One or more large-scale parks are found in many cities, but these are

normally far from residences. These facts may support this finding.

® (Cultural facilities are found to affect active travel behaviour. The closer the distance to

the nearest cultural facility, the higher the walking frequency for Clusters 1 and 2, the

more use of active commuting for Cluster 3, the more non-commuting active travel for

Cluster 2, and the more cycling for Cluster 3. The higher the number of cultural

facilities near the residence, the more non-commuting activities by active travel modes

can be observed for Cluster 1. If there are larger numbers of cultural facilities nearby

the residence, people belonging to Cluster 1 are more likely to use active travel modes.

® [f commercial land use is predominant in a residential location, the residents in all

clusters are more likely to do active travel, both for commuting and non-commuting
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purposes, and individuals in Clusters 2 and 3 will generally prefer to walk more. For

cycling activities, no influence of a commercial or mixed land use was observed.

® Population density is positively associated with the use of active travel for

non-commuting purposes in all the clusters, relevant to use of active travel for

commuting in Cluster 3, relevant for cycling in Cluster 2, and for more walking

activities among commuters (individuals in Clusters 1 and 3). Increased population

density within residential areas will increase the use of walking for the commuters and

for the non-commuting activities by active travel modes for people in general.

In summary, the residential environment has marked effects on the use of active travel,

but effects differ across different types of trip makers. . The effects are not only mixed

depending on types of trip makers but they also very limited because, in many cases,

significant effects are only observed with respect to one or two elements of the residential

environment.

7.2.3 Effects of residential environment on health associated with active travel

Considering the observations related to the regression models in the previous section,

we need a framework to jointly accommodate the relationships between residential

environment and active travel, between active travel and the health-related QOL, and

between residential environment and the health-related QOL. To this end, we build a
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structural equation model (SEM) with latent variables, as shown in Figure 66 and Table 47,

which includes the following latent variables.

Transport-based disadvantage or transport-based social exclusion related variables

were not included originally in this measurement, but from travel behaviour we aim to find

based on the influence on Health-related QOL which types of travel behaviour pose greater

influenced in diminishing the well-bring condition.

Table 47. Variables in the SEM model

Latent variable Observed variables Description

The same set of variables as in the
above regression analyses is
selected to represent the residential
environment.

Age, gender, car and driving
license ownership, household
size

Residential
environment:

Health-related QOL PCS, MCS, and RCS scores

Frequency for eight habits:

regular exercise, alcohol

consumption, smoking, sleeping  As initially proposed by Morimoto
patterns, nutritional balance, (1989)

breakfast, working pattern, and

subjective stress

Lifestyle habits

This is based on the definition of
We calculated four different the Active Travel Score (ATS) and
scores for commuting by active the observed travel frequencies by
travel, non-commuting activity purpose and by mode.

Active travel: by active travel, commuting by The first two scores are the same as
public transport, and in the above regression analyses.
non-commuting travel by public The public transport scores are
transport. measured by frequencies of using

buses, trains, trams, or subways.
Age, gender, ownership of

Personal attributes driving license, ownership of

vehicle, and household size.

It is assumed here that the residential environment may have both direct and indirect

effects on the health-related QOL, where the indirect effects are observed via the practice

of lifestyle habits and active travel. Additionally, it is assumed that the previously listed
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personal attributes may influence all the other latent variables (except built environment).

Modelling estimation results are shown in Figure 67 and Table 48.. In Figure 67, the

dashed lines represent the nonsignificant paths of influence in the SEM model and the solid

lines represent the significant causal relationships (paths) that have been found in the

different model estimations.

[ o
| Gender F

Driving license
ownership

I Car ownership |
[
I

Household size |

Individual
attributes

commuting
.
Active
=
Public
Smoke . transport
- L::sb’a(sle commuting
Residential Public
environment transport
| No. of parks |e Population
density
| No. of cultural facilities |e
Commercial
| Distance to park |e use land
Distance to cultural
facility <
Figure 66. The basic SEM model assumed in this study
Table 48. Results of the SEM model by clusters
Cluster 1 Cluster 2 Cluster 3
Standardized Standardized Standardized
p-value p-value p-value
parameter parameter parameter
Individual attributes 7o explain the following endogenous latent variables
Lifestyle habits 0.008 0.930 -0.162 0.041
Travel behaviour -0.352 0.001 -0.389 0.002
Health-related QOL 0.117 0.148 0.19 0.008
Residential environment to explain the following endogenous latent variables
Lifestyle habits 0.035 0.667 -0.233 0.000 | -0.148 0.063
Travel behaviour 0.288 0.000 0.068 0.440
Health-related QOL -0.042 0.533 -0.068 0.224 0.017 0.769
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Table 48. Results of the SEM model by clusters

Cluster 1 Cluster 2 Cluster 3
Standardized Standardized Standardized
parameter p-value parameter P -value parameter p-value
Lifestyle habits fo explain the following endogenous latent variables
Health-related QOL 0.493 0.000 0.28 0.000 | 0.636 0.000
Travel behaviour 0.240 0.001 0.158 0.117
Travel behaviour to explain the following endogenous latent variables
Lifestyle habits 0.335 0.014 0.947 0.560
Health-related QOL -0.057 0.458 -0.064 0.445
Individual attributes to explain the following exogenous observed variables
Age 0.286 0.6
Gender 0.440 0.000 0.251 0.000
Driving license ownership 0.529 0.000 0.672 0.000
Car ownership 0.694 0.000 0.665 0.000
Household size 0.167 0.038 -0.1 0.102
Lifestyle habits fo explain the following exogenous observed variables
Breakfast 0.364 0.000 0.546 0.000 | 0.28 0.000
Sleep 0.523 0.000 0.362 0.000 | 0.321 0.000
Meal 0.636 0.000 0.704 0.000 | 0.379 0.000
Smoke 0.188 0.007 0.346 0.000 | 0.202 0.001
Sports 0.343 0.000 0.483 0.000 | 0.397 0.000
Alcohol 0.110 0.108 0.22 0.000 | 0.137 0.027
Work 0.436 0.000 0.26 0.000 | 0.389 0.000
Stress 0.546 0.504 0.36
Health-related QOL ‘o explain the following exogenous observed variables
PCS 0.999 0.994 0.998
MCS 0.952 0.000 0.958 0.000 | 0.965 0.000
RCS 0.927 0.000 0.951 0.000 | 0.938 0.000
Residential environment fo explain the following exogenous observed variables
No. of parks 0.267 0.000 0.14 0.013 | 0.743 0.000
Distance to park -0.229 0.001 -0.171 0.003 | -0.625 0.000
No. of cultural facilities 0.612 0.000 0.671 0.000 | 0.114 0.068
Distance to cultural facility -0.768 0.000 -0.603 0.000 |-0.17 0.008
Population density 0.468 0.50 0.475
Commercial land use 0.338 0.000 0.393 0.000 | 0.026 0.669
Travel behaviour to explain the following exogenous observed variables
Active commuting 0.432 0.000 0.479
PT commuting 0.63 0.000
Active NC travel 0.927 0.373 0.209
PT travel 0.07
Chi-squared 694.8 758.2 830.1
Goodness of fit index (GFI) 0.849 0.875 0.839

Note: figures in bond type mean they are statistically significant at the 1%, 5% or 10%
level.

As shown in Figure 67, the residential environment has direct and significant effects

on travel behaviour (including active travel behaviour) for Cluster 1. Even though the
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above regression analyses confirmed that the residential environment had mixed effects on

active travel, when the health-related QOL is treated as the final dependent variable when

examining these effects, the effects of the residential environment on travel behaviour

disappear for Cluster 2.
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Figure 67. Variations in SEM model structures by clusters

Figure 67 also reveals that different cause—effect relationships are derived with

respect to the three clusters. It is relevant to note that these three structures were uniquely

derived based on a repeated trial-and-error process. In other words, no other alternative

structures were found. However, in any cluster, it was found that travel behaviour

200



(including active travel behaviour) does not have any influence on the health-related QOL

in any direct or indirect ways. This finding is not consistent with the results of existing

studies. In this study, frequency of travel by mode is introduced. In contrast, existing

studies mostly just select the use of different modes. Even though walking and cycling

contribute to the improvement of health in general, if the frequency is not high enough, the

relevant effects on health may not be measurable. At the least, this case study supports the

existence of such a possibility.

For all three clusters, lifestyle habits have direct effects on the health-related QOL in a

statistical sense. This is not surprising because it is not found for the first time since such

effects on health have been confirmed widely in the field of public health. We have

reconfirmed the same finding using a different set of data. In particular, the effects of

lifestyle habits are most remarkable because the relevant total effects are the highest among

all explanatory latent variables and all are statistically significant. Interestingly, for Cluster

1, it is confirmed that lifestyle habits have a significant effect on travel behaviour.

The residential environment has a direct effect on lifestyle habits for Clusters 2 and 3

(see Table 7), but as an overall effect, it does not affect the health-related QOL in this case

study in Japan in either direct or indirect ways. As for factors characterizing the residential

environment, population density is not relevant. This may suggest that, in Japan, further

increasing the population density in residential areas is not beneficial to the final health
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outcome (i.e., QOL), even though it is widely recognized that emissions from car traffic

will be reduced with the increase of population density as a result of the development of

compact cities. Concerning other factors, both parks and cultural facilities are an important

factor determining the quality of the residential environment for all three clusters, from the

perspectives of both the distance from home and the number of parks and cultural facilities

around the residential location. Commercial land use is relevant for influencing the

health-related QOL in Clusters 1 and 2.

Table 49. Total effects for the latent constructs

Individual ~ Residential Travel Lifestyle

attributes  environment  behaviour habits
Cluster 1
Travel behaviour -0.350 0.297 0.240
Lifestyle habits 0.008 0.035
Health-related QOL 0.141 -0.042 -0.057 0.480
Cluster 2
Lifestyle habits -0.233 0.947
Health-related QOL -0.134 0.265 0.280
Cluster 3
Travel behaviour -0.415 0.045 0.158
Lifestyle habits -0.162 -0.148
Health-related QOL 0.114 -0.08 -0.064 0.626

Note: figures in bond type mean they are statistically significant at the 1% or 5% level.

While all the eight types of habits studied here are relevant to forming healthy

lifestyle habits for Clusters 2 and 3, drinking alcohol is not important to people belonging

to Cluster 1. As for the other six types of habits (breakfast, sleep, meals, not smoking,

sports and working time), all are equally consistent and relevant for all the clusters. As
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regards drinking alcohol, we might associate the non-relevance of that habit with the type

of lifestyle that we can observe from travel behaviour, highly mobile and highly social,

with frequent trips for shopping and leisure, for instance.

Considering that most of the respondents in Cluster 2 can be associated with female

gender, more advanced age, and bigger household size, the higher homogeneity in this

latent construct may explain why this is not a valid or influential latent construct for the

proposed structure in this cluster.

As regards active travel, the relevance of commuting by active modes can be noted

for Cluster 1, while the relevance of the use of public transport for commuting purposes

can be noted for Cluster 3. For Cluster 2, no relevant factors associated with the

non-commuting travel behaviour (by active modes and by public transport) could be found.

7.3 Estimation of mediation effects of non-motorized trips in health and well-being

In this section we apply a causal mediation analysis structure in order to find any effects of

the influence of built environment on non-motorized travel and their joint influence on

well-being and health related quality of life.

Higher rates of walking and cycling to work have been associated with a higher

percentage of adults who achieved recommended levels of physical activity and a lower
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percentage of adults with obesity and diseases such as diabetes (Pucher et al 2010) or

depression (Lindsay et al., 2011), etc. In addition, considering the bodily health perspective,

cycling represents a potentially powerful way to meet the recommended levels of physical

activity for many populations (Oja et al., 2011).

In Figure 68 the framework for analysis in this section can be observed. The basic

hypothesis is that well-being conditions might be to some extent influenced by the built

environment and non-motorized travel, which is simultaneously influenced by built

environment, configuring a causal mediation relationship.

NM travel

Ind. Built
attributes environment

Well-being

Figure 68. Proposed causal path for joint influence on well-being

For characterizing travel behaviour in this section the variables are treated somewhat

differently: based on the frequency for all the listed activity related purposes we can

distinguish two main groups: activities that are carried out daily (commuting and business

purposes) and activities that are carried out on an occasional basis (other activities) as it

can be detailed in Figure 69 and Table 50.
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How often do you do/participate in...
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occasional
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Figure 69. Frequency of trips for different activity purposes

7.3.1 Influence of environment on active travel

By definition, the frequency for commuting and business trips is daily, so a binary-type

predicted variable is used in order to represent the possibility of commuting by a

non-motorized mode or an active mode. For other activities, the frequency of trip is the

intended predicted variable. The description of the frequency of trips for other purposes

can be observed in Table 50 and Figure 70.
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Figure 70. Joint frequency of travel for occasional activities
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Table 50. Characterization of travel behaviour

Min Max  Mean SD
Undertakes CB activities (Y/N) 0 1 0.66 0.47
Uses a non-motorized mode 0 1 0.30 0.46
Uses Public Transport 0 1 0.25 0.43
Uses Private Modes 0 1 0.19 0.40
Other activities frequency
(Times / month)
By non-motorized modes 0 101 9.39 13.87
By public transport 102 2.27 7.14
By private modes 0 133 6.04 11.77

The Table 51 displays some additional aggregate-level information of the
characteristics of trips that respondents make for each one of the listed activities, including
distance and percentage of respondents in the sample who choose non-motorized or public

transport travel modes.

Table 51. Non-motorized and public transport users by activity

g{lrit) Walk Bicycle PT %NM1 %NM2 %PT1 %PT2
Commuting 8.8 142 136 295 38.3% 22.9% 40.7% 24.3%
Business 17.7 136 36 90 44.0% 14.2% 23.0% 7.4%
Shopping 5.7 357 247 46  59.6% 49.8% 4.5% 3.8%
Leisure 15.2 136 144 154 40.5% 23.1% 22.3% 12.7%
Sports 9.4 249 105 39 66.2% 29.2% 7.3% 3.2%
Learning 10.5 30 23 31  44.2% 4.4% 25.8% 2.6%
Volunteer 8.0 93 42 17 67.8% 11.1% 8.5% 1.4%
Health care 12.7 158 106 63 54.3% 21.8% 13.0% 5.2%
Eat out 7.4 161 86 92 35.8% 20.4% 13.4% 7.6%
Errands 8.6 245 172 46  61.3% 34.4% 6.8% 3.8%
Others 5.2 82 68 59 452% 12.4% 17.8% 4.9%

W: Walk for the corresponding activity
B: Uses bicycle for the corresponding activity

PT: Uses public transport for the corresponding activity

%NM1: Relation between number of non-motorized users and the number of participants for each activity
%NM2: Relation between the number of non-motorized users and the total number of respondents in the
sample (N = 1213)
%PT1: Relation between number of public transport users and the number of participants for each activity
%PT2: Relation between the number of public transport users and the total number of respondents in the
sample (N = 1213)
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7.3.2 Joint influence of active travel and built environment on well-being

The next step is to examine which factors of the built environment influence travel

behaviour. According to the characterization of travel behaviour that is being considered in

this section, two types of models are here employed:

® Commuting / business: By definition, frequency is every day. A binary logit

regression was used to find the influence of built environment and individual

and household attributes on the decision to commute by non-motorized or

public travel mode. The results of the models are displayed in Table 52.

® Other purposes: The total estimated and summed frequency for trips related to

leisure, sports, learning, volunteering, health care, eat out, errands or others. A

zero-inflated negative binomial regression was employed to determine the

influence of built environment and individual and household attributes on the

frequency for doing trips with the aforementioned purposes by any

non-motorized mode or by public transport. The results of the ZINB models

used to predict travel frequencies for other purposes are displayed in Table 53.
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Table 52. Logit model results for the influence of built environment on commuting trips by
specified modes

Commuting / business Non-motorized Public Private
transport modes

Distance to City hall -0.03 0.03 -0.02
Distance to post office -0.10 -0.02 0.07
Distance to Kinderg -0.17 0.12 0.07
Distance to primary school -0.08 0.01 0.08
Distance to junior high school 0.14 -0.07 -0.12
Distance to senior high school -0.04 -0.02 0.10 wk
Distance to hospital -0.13 0.06 -0.01
Distance to community centre 0.08 0.01 -0.03
Distance to train station 0.04 -0.26  *¥* 0.04
Distance to bus stop 0.09 -0.14 -0.15
Distance to supermarket 0.00 -0.02 -0.10
Distance to park 0.00 -0.05 0.20
Tlmq living in your current 0.00 0.02 0.00
location
Living in house? -0.52 0.07 -0.72
Living in apartment? -0.48 -0.17 -0.65
Have elevator? 0.23 -0.03 -043 %
Population density 0.00 7.8E-05 *%* _89E-05 ***
Residential land use -0.41 -0.01 0.36
Commercial land use 0.02 -0.45 0.36
Industrial land use -0.36 0.09 0.74 *
Gender -0.35 ok 0.29 0.01
Age group -0.03 -0.14 0.16
Young adult? -0.13 0.06 -0.11
Elderly? 1.19 * -0.29 -0.45
Household size 0.21 ok -0.09 -0.01
Children in household -0.35 -0.41 0.14
Students in household -0.19 -0.12 0.17
Elderly in household -0.90 ok 1.08 Fkk 0.08
Have a driving license -0.20 -0.04 0.87 *
Have a car -0.31 -0.62  *E* 1.57 wkE
Income (x1M JPY) -0.08 ek 011  ***  -0.03

1.81 -0.63 -1.87
Number of observations 698 698 698
LR chi2(31) 66.85 125.84 171.69
Prob > Chi2 0.0002 0 0
McFadden R2 0.0696 0.1362 0.1995
Initial log-likelihood -480.1 -461.9 -430.2
Final log-likelihood -446.7 -399.0 -344.4
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Table 53. Results of ZINB regression for the frequency of trips for other activities

Other purposes Non- Public Private
motorized transport mode
CB activities by NM mode 0.27 ok -0.27 -0.32 wk
CB activities by public transport -0.21 0.48 ok -0.32 wk
CB activities by private mode -0.59 i -0.35 0.21 *
Distance to City hall -0.01 0.03 -0.01
Distance to post office -0.15 * -0.06 -0.04
Distance to Kinderg 0.10 0.00 -0.05
Distance to primary school -0.20 ek -0.04 0.05
Distance to junior high school 0.05 -0.09 -0.05
Distance to senior high school -0.03 0.09 *k 0.07 ok
Distance to hospital 0.03 0.03 -0.05
Distance to community centre 0.03 -0.12 0.00
Distance to train station -0.06 * 0.00 -0.01
Distance to bus stop 0.04 -0.12 -0.08
Distance to supermarket 0.02 -0.01 -0.05
Distance to park 0.01 -0.27 * 0.08
Time living in your current location 0.00 -0.01 0.01 *
Living in house? -0.32 0.16 0.28
Living in apartment? -0.33 -0.06 0.35
Have elevator? 0.09 -0.04 -0.33 ok
Population density 0.00 0.00 0.00 *
Residential land use -0.15 0.24 -0.06
Commercial land use 0.11 0.58 0.08
Industrial land use 0.06 0.56 -0.08
Gender 0.24 sk 0.01 0.00
Age group -0.03 0.05 0.00
Young adult? -0.40 sk 0.12 0.42 ok
Elderly? 0.04 0.02 0.23
Household size -0.11 * -0.16 -0.11 *
Children in household -0.10 -0.05 -0.04
Students in household 0.29 0.59 ok 0.24
Elderly in household 0.28 0.42 -0.05
Have a driving license -0.30 ok -0.09 0.23
Have a car -0.16 -1.03 sk 0.35 ok
Income (x1M JPY) 0.02 0.04 * 0.05 wkk
Model parameters
In alpha 0.48 Hk* -0.07 -0.17
alpha 1.61 0.93 0.85
Vuong test of ZINB vs Standard Negative Binomial
z 11.28 3.18 4.04
Pr>z 0.000 0.00 0.0000
Number of observations 1042 1042 1042
Non-zero observations 619 210 445
Zero observations 423 832 597
LR chi2 (34) 115.5 86.6 98.1
Prob > chi2 0.000 0.000 0.000
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For the characterization of well-being a set of variables related to emotional condition,

self-assessed health, self-perceived health and social capital are employed. Linear

regression models are employed to examine which elements of individual attributes, built

environment and travel behaviour can influence the dimensions of well-being. Since Social

Capital is a binary-type variable (yes / no questions) a binary logit regression model is used.

In Table 54 the descriptive statistics of the well-being related variables is listed. The results

of the model estimations for all the well-being variables can be observed in Table 55.

Table 54. Variables used to describe well-being

Well-being variable Min Max Mean SD
Emotional condition Total life satisfaction 9 45 29.0 5.9
Happiness 1 11 7.2 2.2
Self-assessed health Physical component score 5.4 100 73.4 14.8
( from SF-36) Mental component score 32 100 69.1 15.8
Role (social) component score 0.0 100 79.8 16.4
Self perceived health Health condition 1 5 2.9 0.8
II;Ireee\lflitcl)lllcso}rll‘;lat;1on compared to | 5 29 0.7
Social Capital Do you feel others are reliable? 0 1 0.7 0.5
Do you feel others are helpful? 0 1 0.6 0.5
Do you engage in other activities
(hobby, volunteer)? 0 1 0.1 0.3
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Table 55. Joint influence of travel behaviour, built environment and individual attributes on well-being

SAT Happiness | PCS MCS RCS Health Health_0 | Reliable Helpful Participation
CB activities by NM mode -0.36 0.02 0.96 0.52 1.78 -0.01 -0.02 0.09 0.12 -0.40
CB activities by public transport -0.83 * -0.02 0.30 -0.06 2.01 -0.07 -0.08 0.02 0.00 -0.21
CB activities by private mode -0.66 -0.07 0.94 0.74 2.18 -0.08 -0.04 -0.12 -0.05 -0.14
Other activities by NM mode 0.03 **  0.01 ***i 0.05 0.08 **  0.00 0.01 *** 0.01 ***i{ 0.00 0.02 *¥* (0,03 ***
Other activities by public transport 0.01 0.00 -0.01 -0.01 -0.06 0.00 0.00 0.00 0.01 0.03 *=*
Other activities by private mode 0.02 0.02 ** : 0.00 0.00 -0.02 0.01 ** 0.00 0.01 0.01 0.03 F**
Distance to City hall 0.04 0.02 0.05 0.12 0.06 0.01 0.00 -0.02 0.01 -0.04
Distance to post office -0.32 -0.02 -0.63 -0.65 -0.72 -0.06 -0.03 -0.04 0.08 0.04
Distance to Kinderg 0.15 0.03 -0.21 -0.14 -0.33 0.04 0.01 0.09 0.15 * -0.08
Distance to primary school -0.36 * -0.13 * -0.51 -0.69 -1.26 #* | -0.01 0.03 -0.14 * -0.03 0.22 **
Distance to junior high school 0.19 0.09 0.48 0.65 0.87 * 0.02 0.02 -0.06 -0.05 -0.11
Distance to senior high school 0.00 -0.02 0.18 0.13 0.16 0.00 -0.01 0.08 **  0.04 0.02
Distance to hospital -0.03 0.02 0.20 0.02 0.21 0.00 0.00 -0.01 -0.05 -0.17 *
Distance to community centre -0.17 -0.05 -1.38 **% 1,28 ®¥* 1,59 #¥*i 0,06 *** -0.01 -0.01 -0.10 * -0.11
Distance to train station 0.03 0.00 -0.31 -0.37 -0.26 0.00 0.00 -0.02 -0.03 0.03
Distance to bus stop 0.15 -0.10 0.33 0.39 0.81 0.02 -0.01 0.14 -0.12 -0.07
Distance to supermarket 0.08 -0.08 0.27 0.22 0.48 0.04 0.03 -0.07 -0.03 -0.02
Distance to park -0.66 **  -0.30 *** i -0.64 -0.80 -0.66 -0.01 0.00 -0.02 -0.02 0.13
Time living in your current location | 0.00 -0.01 0.00 -0.01 0.02 0.00 0.00 0.00 0.01 0.00
Living in house? -1.17 -0.26 -4.09 -3.79 -4.09 -0.29 * -0.32 ** | -0.53 -0.39 -1.17 **
Living in apartment? -2.70 **  -0.32 -3.16 -3.22 -2.65 -0.34 **  -0.25 -0.69 -0.41 -0.90 *
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SAT Happiness | PCS MCS RCS Health Health_0 | Reliable Helpful Participation
Have elevator? 191 *** -0.01 -0.18 -0.01 0.33 0.08 0.00 0.12 0.27 -0.16
Population density 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Residential land use 0.31 -0.09 0.46 0.18 -0.05 -0.03 -0.10 -0.10 -0.64 **  -0.38
Commercial land use -0.02 -0.21 -3.56 * -3.73 * -4.83 #* 1 -0.06 -0.11 -0.10 -0.57 * -0.44
Industrial land use -0.11 -0.10 -1.77 -1.45 -2.36 -0.03 -0.06 -0.04 -0.38 0.08
Gender -0.23 -0.61 *** i -0.15 -1.30 -0.21 -0.11 **  0.01 -0.35 *=* 040 *** -0.38 *
Age group 0.12 0.18 ** | 0.29 1.02 0.12 -0.03 0.00 035 *¥* (.23 ** (036 ***
Young adult? 1.85 #*** (.57 ***i (.66 0.78 -0.31 0.14 * 0.16 ** | 047 **  0.33 0.12
Elderly? 2.54 *x* (.42 2.28 3.58 243 0.03 0.07 0.09 0.00 0.68 *
Household size -0.27 -0.01 -0.14 -0.01 -0.19 0.00 -0.01 -0.03 0.09 0.18
Children in household 1.47 **  0.64 ***; 1.07 1.01 1.43 0.10 -0.01 0.68 *** (.22 053 *
Students in household 0.16 -0.13 271 * 1.69 295 & 0.09 0.06 0.76 *** (.38 0.42
Elderly in household -0.21 -0.28 -0.51 -0.79 -0.19 0.03 -0.09 -0.21 -0.15 -0.03
Have a driving license -0.55 0.14 1.61 1.25 2.25 0.13 -0.01 0.19 0.12 0.01
Have a car 0.84 * 0.10 0.34 0.35 0.42 0.06 -0.02 032 * 0.17 0.29
Income (x1M JPY) 029 *¥* 0,10 ***} 0.36 *** 040 *** 034 ** | 0.02 *** 0.02 ** | 0.00 -0.02 -0.01
Constant 28.76 6.47 74.65 68.47 80.85 3.07 3.08 -0.48 -0.25 -2.80
F (37,1004) / LR chi2 (37) 4.13 4.12 2.07 2.21 2.34 2.28 1.46 73.97 69.16 119.25
Prob > F / Prob > Chi2 0 0 0.0002 0.0001 0 0 0.0373 0.0003 0.001 0
R-squared / McFadden R2 0.132 0.1318 0.0708 0.0752 0.0795 0.0776 0.0512 0.0573 0.0508 0.1366
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7.3.3 Additional remarks

Regarding the active travel, it is observed that women have more prevalence for

undertaking commuting or business activities by non-motorized modes in comparison with

men, as well as low-income segments of population do; yet male respondents are more

likely to use non-motorized modes for other activities Furthermore, having elderly

members in household makes the chances of non-motorized CB activities decrease. The

more members there are in respondents’ household the more likely it is that respondents

will undertake commuting non-motorized trips. On the other hand, in smaller households

with few members, respondents are more likely to make non-motorized trips for other

purposes different than commuting business.

The influence of non-motorized CB trips by the built environment is relatively limited.

As for public transport, commuters who use public transport tend to use public transport

for other activities as well. Higher values of population density was found to be influential

for the use of public transport to commute and discourage the use of private modes for

commuting trips, which support similar findings in the way. Denser populated

environments make more difficult and more expensive to use cars to the limited space

availability in dense urban areas.
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It is evident from the results that different elements of the built environment,

individual attributes and travel behaviour will have different influence depending on which

type of well-being variables are examined.

The proximity of parks and primary schools, being between 18 and 35 years old,

having children in household, higher income and a higher non-motorized frequency for

other purposes is positively influential on the emotional condition of the respondents. The

proximity to a community centre is highly influential for the health-related quality of life,

1.e. beneficial for physical, mental and social health.

Regarding travel behaviour, the influence of active travel for other purposes is

positively influential for almost all the aspects of well-being, and much more important

than commuting trips in comparison. Non-motorized trips for other activities are much

more important for health and well-being than commuting related trips.

Considering the abovementioned main findings, we can note that mainly office

workers and residents of residential-only neighbourhoods could be considered at higher

risk of social exclusion, from the perspective of a worse mental and social health. These

factors — either separated or in combination - , make people undertake less activities in

their surrounding environment; which is reflected into less walking and cycling for leisure

purposes, less social contact with neighbours and friends in the community and the need to
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travel longer distances to do things such as shopping, engage in any leisure activities or do

other different activities than the main occupation. From our results we could observe how

these issues can impact negatively well-being.

On the other hand, women without a full-time job, elderly people and people living in

mixed land-use areas in general, together with park users and community centre users in

particular were found to be among the less vulnerable groups from the same point of view,

considering health-related quality of life. They can more easily access various services (e.g.

shopping) and activities (e.g. go to the park, eat out, meet with friends and neighbours,

etc.) than other members of the community, considering that they do have more available

time for leisure activities than full-time workers and can do several activities within a short

distances that are easy to reach by walking or cycling.

7.4 Park usage and its contributions to health-related QOL

The promotion of healthy lifestyles and healthy environments are fundamental for the

establishment of healthy cities where people mutually support each other in performing all

the functions of life and in developing to their maximum potential.

In many cities around the globe it is generally possible to find different types of parks

which may offer different health benefits; from small neighbourhood parks, which may
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contribute to social interaction and physical activity, to larger parks that can perform

important ecological functions and provide citizens with more intense and beneficial

contacts with nature (APA, 2007). It has been agreed that outdoor recreation activities,

including increased walking (Cohen et al., 2007), jogging and cycling, may be the best

source of physical activity for the population in general and particularly for population

segments such as older people, as it can be incorporated in daily life (Oglivie et al., 2006;

Dalton et al., 2016).

It has been similarly agreed that there are potential health benefits of greenspace

exposure which include opportunities to participate in activities within the space and

psychological benefits of viewing and interacting with nature (Lachowycz and Jones,

2013). However, there is less clarity regarding the causal mechanisms that would clarify

the answer to questions related to why and how these health benefits can be observed

(Lachowycz and Jones, 2013), as well as more detailed knowledge of the processes and the

relationships between health, well-being and the use of greenspaces involved (Dinnie et al.,

2013).

On the other hand, despite the existence of a large body of evidence suggesting the

positive effects of urban green spaces, many studies that tried to assess links between

urban green spaces and health benefits have found weak, inconsistent, and occasionally

216



contradictory results (Lee and Maheswaran, 2011). Hidden or included effects of density

and accessibility, as well as differential effects for separate population groups, depending

upon the urban features analysed may be a reason for that absence of significant

associations (Melis et al., 2015). Therefore, more detailed studies are required to bring

more clarity to these apparently contradictory issues, as evidenced in the previous chapter.

Considering the above mentioned issues, this chapter aims to clarify the following

research questions: 1) does the use of parks change among people in different demographic

groups considering type and frequency of activities that users undertake?, 2) Are there any

differences for the use of infrastructure in the park among demographic groups?, 3) Is

satisfaction with different features of the parks likely to change among groups of users and

if so, how do these park features (i.e. infrastructure) contribute to the changes?, 4) do park

usage and satisfaction with park influence changes in the respondents’ well-being

indicators?, and 5) are there any influences of built environment features of Japanese cities

related to park location on the park usage?.

For this purpose we consider well-being as the main observed category, which

includes subjective measurements (i.e. self-assessment) of health in physical, mental and

social aspects; as well as happiness and life satisfaction as well-being indicators. In

addition, the practice of health habits by the respondents is also considered as part of the
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well-being assessment for the purposes of this publication. It should be remarked the

consideration that the concept of well-being, as opposed to health, means that it is

experienced subjectively as a dynamic process rather than a fixed state (Dinnie et al.,

2013).

7.4.1 Research framework and basic features

According to the research questions that were discussed in the introduction section, the

framework for this research is based in some basic assumptions: from using a park and

enjoying its benefits, a person will be likely to enjoy a better condition, thus experience

positive changes in well-being and health indicators in comparison with non-park users.

The quality of the experience in the park is also influenced by the activities, as well as by

the type quality of the infrastructure that users find in the places they visit (i.e. how well

the parks are suited for the activities that visitors wish to do over there). In addition,

individual attributes and built environment attributes (i.e. geographical) might have an

influence over an individual’s decision of using a park. A more detailed scheme of the

proposed connections among these elements can be observed in Figure 71.
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li Survey respondents —I

Park users (PU) Park non-users (PNU)
Built environment PU neighborhood green —> PNU neighborhood green
area attributes area attributes
Individual level PU well-being = PNU well-being
Park usage
/ Satisfaction \
Park usage
preferences
Individual
| .-~’| attributes
Park
e attributes
K Activities in park /

Figure 71. Framework for this section: influence of park usage in well-being

Eight main demographic groups have been distinguished by considering gender (male
- M, female - F) and age group: non-adults (15 to 19 years old — M1, F1), young adults (20
to 39 years old — M2, F2), senior adults (40 to 64 years old — M3, F3) and elderly adults
(over 65 years old - M4, F4). The number and distribution of respondents according to
demographic group and park visiting status (i.e. visit, not visit) is shown in Figure 72. In
Table 56 the main features of the individual attributes can be observed, i.e. the percentage
of respondents in each demographic group that are office workers (the most common
reported occupation), householders, living alone, as well as the average time of residence

in the current location. In the last column, the percentage of respondents in each
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demographic group that visit a park(s) can be observed as well. In this context, “visit a
park” refers to users who do at least one of the listed activities in a park (see Table 57). It
is worth remarking that the respondents can choose in the questionnaire more than one
activity, and include all those in the list that are considered a good fit to describe their

occasional or usual park routines.

M1, 21
M2, 158

M3, 174

M4, 40
F1,23
F2, 152

F3, 179

F4, 49

M1, 21
Do not visit the park, 417 (34.4%)

In gray:

Figure 72. Distribution of the sample between park users and non-users

Table 56. Characteristics of each demographic group

. Years living in Park'vis'itors
Demographic group N w(zg::? Householder? :i‘;:’l?? the place den::,)l;?:[l)hic
Mean SD group

Ml Male 1519 42 4.8% 21.4% 26.2% 9.5 7.0 21 50.0%
M2 Male 20 -39 241 60.6% 78.8% 32.0% 8.6 9.8 158 65.6%
M3 Male 40 — 64 276 61.6% 92.8% 18.8% 153 13.1 174 63.0%
M4 Male 65 - 54 13.0% 96.3% 1.9% 25.7 15.3 40 74.1%
Male total 613 393 64.1%
F1  Female 15-19 35 0.0% 11.4% 14.3% 9.3 6.1 23 65.7%
F2  Female20-39 224 29.0% 24.1% 18.3% 7.7 8.6 152 67.9%
F3  Female40-64 284 21.1% 20.8% 14.4% 13.7 11.3 179 63.0%
F4 Female 65 - 57 0.0% 19.3% 10.5% 22.1 13.3 49 86.0%
Female total 600 403 67.2%
Total 1213 371% 52.3% 19.3% 12.6 12.0 796  65.6%
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A list of possible activities to do in a park was included in the questionnaire for
respondents to select which ones they do when they go to a park. Details of the activities
and how many respondents undertake each one of the activities are shown in Table 57.

Table 57. Activities in the park by frequency and demographic group

Cote_ vy e oo n
Al Sports w/ direct ball collision (soccer, basketball 1 25 36 3.0% 4.5%
volleyball, etc.)
A2 Sports w/ no direct ball collision (tennis, run, etc.) 24 47 71 5.9% 8.9%
A3 Calm sports (badminton, table tennis, jog, swim) 65 53 118 9.7% 14.8%
A4 Do social activities in the park 23 28 51 4.2% 6.4%
AS Spend time with family in the park 18 23 41 3.4% 52%
A6 Take a walk in the park 245 275 520 42.9%  65.3%
A7 Walk your dog in the park 58 45 103 8.5% 12.9%
A8 Take a rest in the park 118 122 240 19.8%  30.2%
A9 Look after a child in the park 107 91 198 163%  24.9%
Al0 Do exercise 59 119 178 14.7%  22.4%
All Enjoy nature 185 143 328 27.0%  41.2%
Al12  Enjoy talking 98 38 136 112%  17.1%
Al13  Other activities 18 8 26 2.1% 3.3%

%A: Percentage of the total sample (1213), %B: Percentage of park visitors (796)
g p

In Table 58 we can observe the percentage of park visitors by demographic group who
find the following list of facilities in the parks they visit: circulation facilities (P1),
landscape facilities (P2), recreation facilities (P3), amusement facilities (P4), facilities for
sports (PS), service areas (P6), management facilities (P7) and security facilities (P8)
respectively. In addition, other details related to park usage such as the preferences for

access travel mode, preference of one park or several, and have accompany when using the

park are shown in

Table 59, which are also sorted by demographic group. The results of the ANOVA test

for difference among demographic groups can be also observed in those tables.
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Table 58. Park infrastructure usage by demographic group

Facilities >

Group P1 P2 P3 P4 P5 P6 P7 P8
Ml 86% 48% 62% 29% 5% 10% 5% 0%

M2 87% 49% 65% 55% 19% 11% 23% 18%

M3 89% 66% 68% 54% 31% 18% 34% 21%

M4 90% 83% 70% 55% 20% 10% 20% 15%

FI 74% 35% 74% 39% 17% 4% 13% 17%

F2 84% 66% 78% 64% 25% 17% 27% 15%

F3 80% 75% 77% 59% 23% 15% 27% 18%

F4 90% 76% 82% 47% 20% 6% 22% 10%

Total 85% 65% 72% 56% 23% 14% 26% 17%

ANOVA test (df = 7)

F value 1.40 6.67 1.98 2.34 1.81 1.44 2.23 1.26

p-value 0203 0.000  0.055  0.023  0.082 0185  0.030  0.267

Types of facilities: circulation (P1), landscape (P2), recreation (P3), amusement (P4), sports (P5), services (P6),
management (P7) and security (P8). Percentage values indicate the proportion of users within each demographic group who

find the corresponding facilities in the parks that they visit.

Table 59. Preferences for park usage by demographic group

Does some e Does all Goes to the Goes to the
- e Does activities the
Visit only activities . s park by park by
Group . in the park activities . .
one park? in the park . . walking / using a
accompanied  in the park . .
alone cycling vehicle
alone
M1 29% 81% 33% 82% 90% 14%
M2 48% 57% 68% 56% 87% 20%
M3 39% 72% 57% 59% 88% 19%
M4 20% 75% 58% 57% 95% 15%
F1 35% 57% 74% 46% 96% 4%
F2 45% 43% 80% 46% 86% 20%
F3 35% 60% 67% 55% 88% 19%
F4 27% 69% 69% 44% 96% 14%
Total 39% 61% 67% 55% 89% 18%
ANOVA test (df =7)
F value 2.84 5.99 4.75 4.75 1.02 0.70
p-value 0.006 0.000 0.000 0.000 0.413 0.668

It should be noted that the variables that are assessed in the columns of Table 3, 4 and
5 do not correspond to necessarily mutually-exclusive categories. For instance, if a
respondent does more than one activity in the park (see Table 5), some of these activities

might be performed alone and others in accompany (for example, a person who takes
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walks in the park alone and also plays tennis — something that requires company). In that

case, the person will be counted in both groups “Does some activities in the park alone”

and “Does activities in the park accompanied” simultaneously. In addition, there were no

respondents who manifested that they do all their activities in the park accompanied by

someone. The same situation applies for the travel mode to access the park(s): if two or

more parks are visited for different activities, a person might use both non-motorized

(walking and cycling) or a vehicle to go to different parks, depending on the location and

the activity. In that case, that respondent will appear registered as someone who “goes to

the park by walking / cycling” and “goes to the park by using a vehicle” simultaneously.

7.4.2 Park-related satisfaction

The respondents’ satisfaction regarding several aspects of park usage (size, health-related

equipment, other type of non-health-related equipment, nature function, location, access,

other users’ manners, management tasks, overall satisfaction) was surveyed and the

distribution of results can be observed in Figure 73. The variation of respondents’ average

satisfaction values differentiated by age group and gender can be observed in Figure 74.
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Satisfaction with park's features
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Size ||

Health equipment |

Other equipment

Nature
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Figure 73. Satisfaction with park’s features

By age By gender
Size
43.2%
Health equipment
22.6%
: Other equipment 25.1%
E
Q Nature \‘49.5%
§ \
- Location h 57.9%
[}
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o Access M 58.1%
i
= , 24.6%
© Users’ manners \ 25.7%
w \\
Management 27.4% W 34.8%
S
Overall 37.3% % W 46.6%
satisfaction
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Figure 74. Satisfaction with park’s features differentiated by age and gender of park visitors.

The percentages correspond to the proportion of park visitors within each group who
answered “high” or “very high” to their satisfaction regarding each aspect.
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Based on the Pearson Chi-Square test values, statistically significant differences

between age groups were found for nature (y2 = 10.53, df = 4, p = 0.032), location (y2 =

12.76, df = 4, p = 0.012), management (y2 = 10.9, df = 4, p = 0.027) and for users’

manners between gender groups (y2 = 10.8, df = 4, p = 0.029). Other aspects of

satisfaction do not report statistically significant differences between groups.

7.4.3 Infrastructure of park infrastructure on park satisfaction

In this section, we make use of path analysis techniques in order to assess the

magnitude and significance of the influence of different types of park infrastructure (P1 —

P8) on the different aspects of park satisfaction that were previously detailed (see Figure

75). To clarify whether these effects are influenced by age, we make three estimations: one

for all the respondents in the sample who are park users, one for teenagers and young

adults (M1, M2, F1, F2) and one for senior and elderly adults (M3, M4, F3, F4). The

estimation results of these three path analysis estimations can be observed in Table 60,

where the existence of causal connections is highlighted in bold.
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Park facilities Satisfaction

(P1 - P8) with park...
P1
s1
P2
s2
P3

Figure 75. Path analysis structure to understand the influence of park infrastructure on
aspects of park satisfaction

Table 60. Influence of park infrastructure on aspects (P1 — P8) on aspects of park

satisfaction
Satisfaction with Al park users Young (1<39 years Senior (>40 years
. old) old)
park’s ... Estimate p-value Estimate p-value ‘ Estimate  p-value
P1 Influence from
circulation facilities
Size 0.10 0.004%%* 0.09 0.093* 0.11 0.015%*
Health equipment 0.02 0.676 -0.04 0.405 0.06 0.197
Other equipment 0.02 0.523 -0.04 0.42 0.07 0.116
Nature 0.05 0.167 0.08 0.098* 0.02 0.669
Location 0.04 0.308 0.05 0.341 0.03 0.516
Access -0.03 0.44 -0.04 0.468 -0.01 0.794
Users' manners 0.00 0.918 0.02 0.686 -0.02 0.635
Management 0.01 0.768 0.00 0.939 0.02 0.651
Overall satisfaction 0.05 0.142 0.03 0.561 0.07 0.11
P2 Influence from
landscape facilities
Size 0.14 0.000%** 0.15 0.004%** 0.13 0.006%**
Health equipment 0.07 0.048%* 0.13 0.012%* 0.02 0.72
Other equipment 0.08 0.027%* 0.10 0.067* 0.06 0.171
Nature 0.15 0.000%** 0.12 0.016** 0.15 0.001*%*
Location 0.13 0.000%** 0.10 0.051* 0.13 0.006%**
Access 0.08 0.016%* 0.03 0.532 0.11 0.014%*
Users' manners 0.09 0.01%=* 0.07 0.159 0.09 0.045%=*
Management 0.12 0.000%** 0.08 0.135 0.14 0.002%%*
Overall satisfaction 0.13 0.000%** 0.05 0.308 0.16 0.000%**
Influence from
P3 . o1
recreation facilities
Size 0.05 0.193 0.02 0.769 0.07 0.145
Health equipment 0.01 0.79 0.00 0.973 0.02 0.632
Other equipment 0.05 0.127 0.06 0.233 0.04 0.33
Nature 0.05 0.116 0.06 0.226 0.05 0.317
Location 0.10 0.006%** 0.08 0.15 0.12 0.009%**
Access 0.09 0.013%* 0.12 0.017** 0.06 0.213
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Table 60. Influence of park infrastructure on aspects (P1 — P8) on aspects of park

satisfaction
Satisfaction with All park users Young (1<39 years Senior (>40 years
, old) old)
park’s ... Estimate p-value Estimate  p-value | Estimate  p-value
Users' manners -0.01 0.88 0.02 0.686 -0.03 0.555
Management 0.05 0.134 0.08 0.105 0.02 0.695
Overall satisfaction 0.08 0.018%* 0.12 0.024** 0.05 0.261
Influence from
P4 rere
amusement facilities
Size -0.10 0.003%** -0.08 0.127 -0.12 0.01%*
Health equipment -0.07 0.059* -0.07 0.196 -0.07 0.163
Other equipment -0.11 0.001%** -0.08 0.135 -0.14 0.003%**
Nature -0.11 0.001%** -0.09 0.068* -0.12 0.012%=*
Location 0.03 0.35 0.13 0.011** -0.04 0.37
Access 0.08 0.021** 0.18 0.000%** 0.00 0.956
Users' manners -0.01 0.722 -0.01 0.825 -0.01 0.813
Management -0.06 0.098* -0.07 0.16 -0.04 0.425
Overall satisfaction -0.09 0.011%* -0.07 0.168 -0.09 0.044**
Ps Influence from
sport facilities
Size 0.11 0.002%** 0.11 0.033*=* 0.10 0.035**
Health equipment 0.11 0.002%** 0.12 0.02%* 0.10 0.031**
Other equipment 0.12 0.000%** 0.14 0.008*** 0.11 0.02%*
Nature 0.09 0.008%** 0.08 0.098* 0.08 0.07*
Location 0.05 0.178 0.03 0.559 0.05 0.271
Access 0.03 0.436 0.01 0.848 0.03 0.519
Users' manners 0.01 0.839 0.02 0.759 0.00 0.952
Management -0.02 0.500 -0.02 0.688 -0.04 0.442
Overall satisfaction 0.05 0.132 0.01 0.84 0.07 0.154
P6 Infll}ence from
service areas
Size 0.08 0.024** 0.14 0.008%** 0.03 0.563
Health equipment 0.08 0.016** 0.07 0.200 0.09 0.056*
Other equipment 0.09 0.014** 0.10 0.057* 0.07 0.159
Nature 0.15 0.000%** 0.21 0.000%** 0.11 0.022%*
Location 0.02 0.587 0.07 0.173 -0.01 0.81
Access -0.07 0.047%* 0.01 0.821 -0.12 0.007%**
Users' manners 0.12 0.000%** 0.13 0.013** 0.12 0.012%*
Management 0.12 0.000%** 0.15 0.004%** 0.08 0.07*
Overall satisfaction 0.10 0.006*** 0.17 0.000%** 0.05 0.334
Influence from
P7 management
facilities
Size 0.07 0.038** 0.08 0.109 0.07 0.121
Health equipment 0.00 0.919 -0.02 0.746 0.00 0.996
Other equipment 0.05 0.184 -0.01 0.93 0.08 0.073*
Nature 0.03 0.382 0.02 0.738 0.05 0.302
Location 0.05 0.176 0.03 0.541 0.06 0.200
Access 0.11 0.001%** 0.04 0.397 0.16 0.000%**
Users' manners -0.06 0.116 -0.05 0.356 -0.06 0.228
Management 0.06 0.092* 0.04 0.444 0.08 0.087*
Overall satisfaction 0.09 0.014** 0.11 0.04** 0.08 0.097*
Influence from
P8 oregs
emergency facilities
Size 0.08 0.027%* 0.02 0.649 0.13 0.007%**
Health equipment 0.10 0.003%** 0.07 0.203 0.06 0.183
Other equipment 0.03 0.376 -0.01 0.842 0.05 0.324
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Table 60. Influence of park infrastructure on aspects (P1 — P8) on aspects of park

satisfaction
Satisfaction with All park users Young (§1<d3)9 years Senior g;)o years
park’s ... Estimate p-value Estimate  p-value | Estimate  p-value

Nature 0.04 0.286 0.03 0.504 0.05 0.321

Location 0.06 0.065* 0.09 0.099* 0.00 0.999

Access 0.03 0.428 0.07 0.173 0.02 0.753

Users' manners 0.02 0.504 0.04 0.45 0.14 0.002%**

Management 0.10 0.003%** 0.06 0.237 0.12 0.012%*

Overall satisfaction 0.06 0.089* 0.06 0.286 0.07 0.158
Model indicators

Number of 796 442 354

observations

Chi-square (df =28) 974.85 451.34 545.82

Probability level <0.001 <0.001 <0.001

Goodness of fit (GFI) 0.828 0.822 0.831

Significant at *: 90% level, **: 95% level or ***: 99% level.

From the results of Table 6, notorious differences between the causal links structure

for population groups can be observed, where especially the influence from landscape

facilities and amusement facilities on park satisfaction is associated with different

statistically significant causal paths between young and senior adults.

7.4.4 Infrastructure of park infrastructure on park satisfaction

In this section we assess the joint influence of park attributes, park usage, and

satisfaction with park and individual attributes on well-being of the population. To achieve

this, we apply structural equation modelling (SEM) with latent variables to estimate the

model shown in Figure 76. Specifically in this model, five latent constructs are considered

for the structural model. A full version of SEM consists of structural equations and

measurement equations. Structural equations define the relationships between latent

variables, and measurement equations are used to answer whether and how much each
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latent variable can be used to explain observed variables (Joreskog and Sorbom, 1989;

Golob, 2003).

In Figure 76 the structural model can be observed. The results for the structural and

measurement model can be observed in Table 61. In addition, the results of the

standardized direct, indirect and total effects among the latent constructs of the model can

be observed in Table 62.

Park
’ attributes

N

Well-being

Satisfaction
with park

Individual
attributes

Figure 76. Proposed Structural Equation Model for the influence of park usage on
well-being

Table 61. Results of structural equation model

Model 2: Model 3:
II\A/II(I)C;)ZIrll ' Younger Older
Lsers adults adults
(under 39) (over 40)
Parameter Parameter Parameter
Structural model
Park attributes >Park usage -0.171  *** -0.226 * -0.242 **
Ind. attributes = Park usage 0.149 ** 0.282 *** 0.085
Park attributes = Satisfaction with park 0.392 F** 0.388 ** 0.390 ***
Ind. attributes = Satisfaction with park -0.023 -0.025 0.127
Park usage - Satisfaction with park 0.092 ** 0.103 0.066
Satisfaction with park > Well-being 0.141 *** 0.221 F** 0.071
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Table 61. Results of structural equation model

Model 2: Model 3:
IXII(I)?)ZIrll ' Younger Older
LSers adults adults
(under 39) (over 40)
Parameter Parameter Parameter
Park attributes > Well-being 0.081 0.031 0.130 *
Individual attributes 2 Well-being 0.007 -0.037 0.056
Park usage = Well-being -0.083 ** -0.157 ** 0.049
Measurement model
Well-being
PCS — Physical health 0.997 0.996 0.997
MCS — Mental health 0.949  *** 0.956 **x* 0.947 xx*
RCS - Social health 0.943 **x* 0.935 F*x* 0.95 H**
Happiness 0.319 *#** 0.396 *** 0.252 ***
Life satisfaction 0.456 *** 0.452 #** 0.461 ***
Park attributes (infrastructure)
Circulation 0.176 0.135 0.208
Landscape 0.489  H** 0.528 ** 0.442 Hx*
Recreation 0.468 F** 0.458 ** 0.465 ***
Amusement 0.259 Hk** 0.268 ** 0.239 HFx*
Sports 0.481 *** 0.515 ** 0.449 ***
Services 0.603  F** 0.6 ** 0.617 ***
Management 0.726 *** 0.73 ** 0.726  ***
Other facilities 0.55 H** 0.543 ** 0.559 xx*
Satisfaction with park
Management 0.7 0.708 0.693
Users’ manners 0.5 x** 0.517 *** 0.489 *x*
Access 0.542 *** 0.486 *** 0.588  ***
Location 0.658 *** 0.587 *** 0.711 ***
Nature 0.805 *** 0.794 *** 0.81 **=*
Other equipment 0.799 H** 0.838 H** 0.767 ***
Health equipment 0.76  *** 0.819 #** 0.71 **x*
Size 0.807 *** 0.784 *** 0.822 ***
Individual attributes
Gender 0.553 0.629
Age -0.079 0.985
Office Worker (Y/N) 0.662 F** 0.549 Hk** -0.269
Living Alone (Y/N) 0.208  F** 0.289 H** -0.142
Park usage
Go alone 0.694 0.696 0.227
Visit only 1 park -0.054 -0.042 0.039
Go by walk or bicycle 0.346 *** 0.205 **x* 0.796 ***
Go by vehicle -0.367 F** -0.24  wxx -0.905  ***
Go to park with others -0.761  *** -0.847 H** -0.297 xEx
Model features
Number of observations 796 354 442
Chi-2 3383.3 1656.7 1866.9
p-value <0.001 <0.001 <0.001
GFI 0.779 0.761 0.775
AGFI 0.740 0.718 0.734
RMSEA 0.097 0.100 0.096

Significant at *: 90% level, **: 95% level or 99%***:

Significant at *: 90% level, **: 95% level or ***: 99% level.

(+) Parameter fixed during the model estimation
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Table 62. Standardized effects among latent constructs

Individual  Park Satisfaction .

Effects attributes attributes Park usage park Well-being
Park usage Direct 0.149 -0.171 0 0 0

Indirect 0 0 0 0 0

Total 0.149 -0.171 0 0 0
Satisfaction - park Direct -0.023 0.392 0.092 0 0

Indirect 0.014 -0.016 0 0 0

Total -0.01 0.376 0.092 0 0
Well-being Direct 0.008 0.08 -0.083 0.14 0

Indirect -0.014 0.067 0.013 0 0

Total -0.005 0.147 -0.07 0.14 0

From the SEM model results is it possible to observe significant links among park

attributes, park usage and satisfaction with park, as well as significant effects of park usage

and satisfaction with park for the increase of respondents’ well-being. As for the

measurement model, it can be considered satisfactory for describing the latent constructs,

although there were no significant effects from the variables Age and go alone to the park.

7.4.5 Differences in well-being well-being between park and users and non-users

In this section, we observe in detail differences in well-being between park users and

non-park users for the following groups of variables: well-being assessment (physical,

mental and social health score components, life satisfaction and happiness), opinions on

well-being (percentage of respondents in each group who responded in an affirmative way

to the corresponding statement), and built environment attributes (distance to the closest

park, area of the closest park, park density and population density).
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In Figure 77, we can observe the percentage of respondents who practice the listed

health habits, determined by the number of respondents who answered “Nearly True” or

“Totally True” to each one of them, and compared between the segment of respondents

who make use of parks and respondents who do not. Statistically significant differences

between park users and non-users were found for people who eat breakfast regularly (¥2 =

22.2, df = 4, p<0.001), sleep 7-8 hours on average (y2= 13.1, df = 4, p = 0.011), eat

nutritious and balanced meals (32 = 50.2, df = 4, p < 0.001), practice sports periodically

(x2 =37.3,df =4, p<0.001) and do not feel conscious stress (y2 =23.4, df =4, p <0.001).

For the habits not smoking, drinking alcohol moderately and work within 9 hours a day

there were no significant differences among park users and non-users.

Practice of health habits and park usage

W Visit the park (n = 796) O Do not use the park (n = 417)

0
You eat breakfast every morning I 82.8Y%
You sleep 7-8 hours on average _ 90.0%

0,
You consider the nutritious balance of the meal 40.3% 98.4%
. o

Yo do not smoke |_ 77.8%

0
You practice sports periodically 5;}329&
. o

You do not drink much alcohol everyday _ 76.6%
You work within 9 hours a day _ 90.0%

You do not feel much conscious stress 51 22'3%
. (s]

Figure 77. Change of health habits practice between park users and non-users

232



Finally, the differences between park users and non-users are compared concerning

well-being measurements, additional opinions on well-being and main characteristics of

the built environment, as it was previously detailed. The results of the comparison between

the two groups can be observed in Table 63. The statistical significance for the difference

was assessed by using the t-test results, with equal variances between groups assumed.

Table 63. Differences in well-being between park users and non-users

t - test for equality of

Park usage group means (df = 1211)

Users Non-users t-value p-value
Respondents 796 417
Well-being and health-related QoL
assessment
Physical component health score 74.1 72.1 -2.21 0.027 **
Mental component health score 70.1 67.2 -2.96 0.003 ***
Social (role) component health score 80.0 79.4 -0.61 0.544
Life satisfaction 29.5 27.9 -4.73 0.000 F**
Happiness score 7.40 6.69 -5.25 0.000 ***
Additional opinions on well-being
Do you think using a park is good for health? 94.0% 73.6% -10.43 0.000 ***
Do you feel others are reliable? 72.4% 60.2% -4.35 0.000 ***
Do you feel others are helpful? 67.3% 54.0% -4.61 0.000 ***
Do you participate in other activities? 14.4% 11.3% -1.54 0.123
Built environment and park-related
geographical attributes
Distance to closest park (m) 226.0 218.2 -0.70 0.487
Area of the closest park (m2) 11149.3 12431.7 0.27 0.790
Park density (1 km radius) 18.1 19.0 1.16 0.101
Population density (people / km2) 10783.0 11368.9 1.64 0.107

7.4.6 Discussion

From the respondents in the sample, we found that 65.6% are routinely park users. This

proportion does not change significantly among adults of different ages and gender.

Although gender inequity issues are reflected in other individual attributes such as

occupation, in which a big disparity between male and female office worker for all the age
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groups is notorious, with an average of 72.3% of male respondents who are office workers

and 18.9% of females who are office workers, the use of parks is something that citizens of

both genders in Japan do in approximately equal proportions.

In general terms, we can allege that the most popular activity to do in the parks by the

respondents is to take a walk, with 70% of the male respondents and 60% of the female

respondents doing it when they visit a park, and the most common activity in a park among

people of all ages. Enjoying nature is a function of the park that is highly appreciated both

by male and female senior and elderly adults. But in terms of monthly frequency, we can

observe that activities such as walking a dog and spend time with family make people go to

the park most frequently (with 11 and 10 times a month in average respectively). Males in

the group 40 — 64 years old have a slightly higher tendency to do activities in the park

alone in comparison to women, whereas young adults tend to visit more than one park

location more frequently then senior adults.

It should be specially noted that more than 86% of the park users go mostly to the

green areas that can reach within walking or cycling distance, while the percentage of users

who go by car is not higher than 20%. Therefore, it must be considered of crucial

importance for urban planners to have green areas that are uniformly and sufficiently
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distributed over the city area to make their benefits easily accessible for all the residents,

enhancing the well-being and promoting a better health-related QOL among citizens.

More than half of parks that respondents visit have amusement, recreation, landscape

and circulation facilities. It is much less frequent to find parks with facilities for sports,

service areas, management facilities and security facilities. It should be noted that in

Japanese cities sports parks usually exist as a separate category of park, which has facilities

mostly dedicated for specific sports practice only (baseball field, athletics and running

tracks, outdoor fields, basketball courts and other player facilities), therefore the design of

those spaces is specifically oriented for the necessities of people into practice of sports. It

is not unusual to find sports parks and leisure parks separated from each other in cities. As

for service areas, management facilities and security facilities; they are likely to be found

only in parks with considerably large areas (i.e. parks for city wide use). As of 2005,

78,154 parks for community use (with a total area 29,598 ha) have been registered, while

only 1,973 parks for city wide use (with a total area of 34,350 ha) respectively have been

registered in all over Japan (MLIT, 2006) [20].

Considering the responses of the overall sample, it is possible to observe that access,

location and nature functions of the parks that the users visit are the aspects that users

report to be more satisfied with, whereas the park equipment and the interaction with other
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users are the aspects that make respondents less satisfied with when they use a park. In

general senior adults tend to experience higher satisfaction with parks than young adults

do.

As for the facilities in a park, the positive influence of landscape facilities, service

areas for almost all the aspects of park satisfaction and for all age groups can be considered

the most notorious. Similarly, the presence of sports facilities has positive effects for

increasing the satisfaction with nature, size, health-related and non-related functions of the

park for people of all ages. It is also notorious that the presence of amusement facilities in

the parks tends to reduce the park satisfaction feelings of elderly adults, and other

contradictory effects for the park satisfaction of young adults were found from the presence

of amusement facilities in the park. In fact, these types of contradictory effects have been

in fact referenced in the literature. For instance, a jogger may want a large space with quiet

paths whereas a family with young children might prefer smaller areas with play, toilets

and parking facilities (Lachowycz and Jones, 2014). The possible existence of conflicts of

similar nature could be considered for the case of amusement facilities, which are used

mainly by families with small children going to play, while elderly adults however would

tend to prefer peaceful and calm environments. Additionally, parks with amusement

facilities apparently come in conflict with the nature functions of the park, something
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reflected in the negative effects on satisfaction with nature derived from the presence of

amusement facilities.

The more frequent practice of health habits is in general more frequent for park users

than for non-users. From our results, remarkable exceptions are the consumption of alcohol,

smoking and working within a proper time in a day. To this respect, it is worth mentioning

a few observations. Japan was famous for very high ratios of smoking men in the 60s, but

in decline from 83% then to 30% estimated for 2014 (Nippon.com, 2016). Some

municipalities have established their ordinance prohibiting smoking in all public spaces,

including parks and sidewalks, while at the same time establishing designated smoking

areas in public locations (parks included) along with no-smoking ordinances (Nippon.com,

2016). As for alcohol drinking, it is considered a common social practice to drink alcohol

at a picnic on a park, especially during festivities or particular occasions such as the cherry

blossom in spring.

From the SEM model results, we are able to confirm significant links of joint

influence from park infrastructure design to park usage, and park satisfaction on well-being

and health-related QOL. Therefore, attention must be paid on the design of parks and green

areas that are attractive bring a satisfactory experience to their users. In this way, having
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good experiences when visiting parks and green areas is something that contributes for

health and well-being.

The effects of park usage on well-being are reflected in higher levels of well-being

and health-related QOL indicators for park users in comparison with non-users. However,

there is a remarkable exception: no significant differences for the social component score

of health and social participation (participation in other activities) between park users and

non-users were found. This finding comes in contradiction with other findings in literature.

It has been argued that it is common to consider social interaction with others as an

important part of a greenspace engagement, which implies that the presence of others is

important to using and enjoying the park [8], that social interactions in greenspace drive

associations between access and health according to evidence from the Netherlands

[13,32]; and that the social, not the unmediated ‘natural’ effects of using green space that

may have broader health and social benefits, often defined as ‘social capital’ (Carpenter,

2013). The importance of social interaction to people’s greenspace use in Japan seems to

be more limited in comparison with western countries. Therefore, more attention should be

paid to the ways that Japanese individuals (and individuals in any particular

socio-geographical context) interact with others when they are spending time in the park,

as well as other behavioural issues related to the use of green areas and public spaces
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should be paid more attention in future research involving the beneficial effects of park

design and usage.

Finally, no relations between the attributes related to the green areas linked to other

neighbourhood characteristics and the current situation of park usage were found. This

finding is somehow consistent with other authors that stated how size and distance to the

park itself are not as important for park use as the green space quality eventually is (Malek

etal., 2012; Zhang et al., 2017).

7.4.7 Limitations of this study

Although the respondents in the sample can be considered well balanced considering

gender and age issues, it should be noted that there were very few responses from young

people (under 19 years old) and elderly adults (over 65 years old). Therefore, the findings

of this publication may be applicable for the adult population segment that is under 65

years old only. It is estimated that people aged over 65 already account for more than 22%

of the population in Japan, which makes the country a “super-aged” society [34]. It can be

considered an absolute necessity to collect more information describing the effects on

well-being that parks and other infrastructure can have particularly on this segment of

population, considering the inevitable impacts that an aging population has on social

systems, including public health [34]. In a similar way, we recognize the considerable
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necessity to collect more information regarding young people’s park and greenspaces

usage.

On the other hand, the activities that people do in a park are much more diverse and

serve many more purposes than the ones that have been listed in this research. Therefore it

is necessary more qualitative and quantitative research that allows to further clarify other

issues related to park usage behaviour and the mechanisms through which these

behavioural issues contribute to an increased well-being. In behavioural terms, the use of

park can also be linked with other daily activities before and after park usage, something

that was not deeply considered into this analysis. For instance, in this study we took into

consideration the practice of sports that take place in the park. Activities related to sport

practices that do not occur in the park (for example, running on the road) were not taken

into consideration for these analyses; however, their effects on health and potential links to

other activities that occur in the park should be considered in future research.

As for the links between parks and other neighbourhood characteristics, no specific

information (geographically speaking) of the parks is known in our questionnaire, which

limits our capacity to explore the characteristics and issues of neighbourhoods and parks

that influence people’s decisions regarding specific park locations and activities to do there.

Other factors such as occupation, weather, emotional condition, family situation and even
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influence of social circle may play important roles either as motivation agents or as

deterrents for using park or deciding which type of activities to perform there. The

approach used in this research is not sufficient to capture more in detail these types of

influence. The cross-sectional design of this study also constitutes a limitation to draw

more causal inferences.
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8. Conclusions and
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Chapter 8
Conclusions and recommendations

In this section, the main findings are described and summarized according to the results

obtained in each chapter. Policy implications and recommendations are discussed

according to the different geographical areas and the different demographic groups under

consideration. Limitations of the study and recommendations for future work are discussed

in another sub-section. Finally, the contributions of this research are summarized.

8.1 Main findings

8.1.1 Identification of transport-based social exclusion, Bangladesh

The policy implications for improvement of the exclusion conditions should be oriented to

satisfy specific needs of residents in different locations and the special needs of workers,

women, the young, the aged and the disabled. These population groups we found to be

more vulnerable in the cities of Bangladesh, i.e. at higher risks of exclusion from society.

We found that some of the poorest conditions for accessing transportation systems and the

lowest happiness and life satisfaction levels coincide. For example, the interviewees in

Chittagong area show themselves more reluctant to believe that an improvement in their
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travel conditions would help to provide them more opportunities for education, health, or

improving their income, but they agree in a majority with the idea that the improvements

would help their leisure opportunities and their overall life satisfaction.

Other aspects of transport-related social exclusion that were found in this study and

require more detailed investigation in future steps of research, are strongly associated to

the development of new infrastructure (for motorized-transport) worsens the environmental

conditions of places where poor environmental conditions already exist. In alternative

cases, the new infrastructure brings bad environmental conditions to places where despite

poverty existing, there were no air pollution related issues. In many other cases, the

development of new infrastructures requires most of the times the resettlement of the

affected persons.

On the other hand, the resulting gains in circulation speed or the increase of vehicle

traffic congestion have made the socialization functions of the street fade or disappear,

which has seriously affected the social bonds of communities. For example, the increasing

use of motorized vehicles changes the social practices in the street space, such as serving

as playing area for children, festivals, collection of loans and savings, food selling and

buying, etc. This has serious implications in the willingness for a social change and

different lifestyles reflected in family structure, number of children, education, social and
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economic behaviour, and occupation, as well as desired and dreams about raising one’s

standard of living or achieving personal goals.

® Transport-disadvantage categories from factor analysis

After applying the Principal Components Analysis (PCA) to the list of fear-based and

physical accessibility related items in the survey, we found a satisfactory solution with 6

main factor loadings, as follows: use of public spaces and accessibility (23.2%),

traffic-related unsafety (11.9%), crime-related unsafety (10.3%), use of public

transportation (8.3%), safety of remote places (7.1%), and on-road obstructions (6.2%).

The access and use of public spaces shows several related inefficiencies and hazards

for pedestrians. It is estimated that in Dhaka city 60% trips are made on foot everyday but

the pedestrians are facing many problems while using the walkways. In Dhaka City,

pedestrians are walking for different purposes, mainly going to the workplace and

shopping. Sometimes, walking becomes the only possible choice, considering the narrow

street sections or the available space, which makes difficult to use any different travel

mode, even bicycles.

Living in the proximity of factories and other employment areas makes walking the

most convenient and the only possible choice to go to work in many cases. On the other

side, pedestrians face a lot of obstacles in the streets that pose hindrances to their

246



circulation. Vendors that occupy the path space (often illegally), illegal vehicle parking on

footpaths, establishment of the dustbins on footpath, discontinuation of the walkway

alignment and poor pavement design are some of the aspects that form serious barriers to

the pedestrians in the urban areas that we selected as location for the survey.

According to our factor analysis, the problems that children, elder, disabled and other

vulnerable users faced when walking can be counted as the most important factor, based on

how much of the total variance it explains.

The traffic-related unsafety was the second factor in our analysis. For walking to work,

back home and shopping, usually a large number of vendors on the walkway surface and

offer almost no space for the walkers to use the surface, forcing them to use the roadway in

combination with the mixed traffic, with higher risk of accidents and injuries. Additionally,

pedestrian accidents can occur in higher numbers in places where pedestrian facilities are

seriously deficient or lacking. Pedestrians crossing the roads and drivers engaging in risky

behaviours create hazardous situations, so measures including law enforcement, traffic

calming, and engineering design are extremely necessary to protect the non-motorized

users, the large majority of users in the streets of the studied urban areas.

The crime related unsafety is also a serious threat to the urban dwellers in general. For

instance, the five major crimes on the walkways have been identified as: hijackings,
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presence of drug sellers on the walkways, verbal harassment to the lady walkers, pick

pocketing and snatching the bags from the walkers (Rahaman, 2005

http://www.ut.t.u-tokyo.ac.jp/hp/thesis/2005/01khan.pdf").

After considering issues related to walking and the safe use of public spaces, the

limitations to the use of public transportation to get to other places in the city become

evident from the 4th factor. For instance, in Dhaka city, buses are the only available

organized mass public transport system. It can be observed that the buses in Dhaka mostly

remain over-crowded, therefore they are often not accessible for the elderly or disabled

people as well as for the women. Moreover, the frequency of bus service (headway) is not

good (Rahman and Nahrin, 2012). Since the city is planning to have bus rapid transit

(BRT) systems and metro systems to cater the increasing demand for public transport,

these aspects of physical-based could be dramatically improved if the needs of users are

comprehensively considered for the future operation of those systems.

Finally, factors related to the perception or —usually non-visited or unknown- places in

the city and related to the inconvenience of parked cars to the movement of people and

goods can be summarized in the last factors that were derived from the analysis. Further

analyses and studies are required to find which improvements in the infrastructure and

transportation systems would be the most effective to improve people’s travel conditions,
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and how they could positively impact the access to more opportunities for education,

health, improving their income, leisure activities and their overall quality of life.

8.1.2 Links between transport disadvantage, social exclusion and well-being in

Bangladesh

From this study, we were able to confirm the subjective nature of transport-based social

exclusion, based on the fact that not all the theoretical dimensions of

transport-disadvantage are deteriorating the well-being of the respondents. In addition,

some dimensions have stronger impacts on well-being than others. From the 5 dimensions

of transport disadvantage that we evaluated, mainly the physical, geographical and

(partially) the time-based categories occur among the respondents of our survey as social

exclusion. At the same time, the economic and time-based categories of transport

disadvantage cause very little or no social exclusion among respondents.

From this study we can also observe a context where modal choices are very restricted

due to a limited availability of space and economic resources for large segments of the

population. Therefore, there is a high dependence on non-motorized travel modes (i.e.

walking mainly) and that helps to explain to a considerable extent why just some aspects of

transport-related disadvantage make people more socially excluded.
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The geographical location has been found to be a relevant driver of social exclusion,

which is reflected on the influence of population density at a district level for well-being.

Some authors have largely discussed how population density may not have beneficial

effects for health and quality of life (Fassio et al., 2013; Recsei, 2013; Sundquist et al.,

2004). As it has been observed in the results of this study, the effects of excessively high

population densities have significant counter effects in the residents’ well-being leading to

more social exclusion of residents. The negative effects of agglomeration are aggravated

by the little available public spaces (Hobbes, 2014) and their disproportionate use by

private cars despite the insignificant car ownership (UNDP, 2016). The influence of

geographical location in transport-based social exclusion is also reflected in the significant

results for the variables ‘rickshaw’ and ‘times outside the neighbourhood’. Thus, we can

reasonably argue that the capacity of traveling outside the neighbourhood facilitates people

inclusion in society, associated with access to services and opportunities.

For reducing the physical and fear-based social exclusion it is necessary to prioritize

the improvement of physical accessibility for walkers, by improving the quality of public

open spaces and the implementation of traffic-related safety measures that protect more

effectively the vulnerable users (i.e. pedestrians) on the streets. It is very possible that the

increasing motorization will contribute drastically to people’s social exclusion if

opportunistic traffic-calming and other traffic management measures are not taken.
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Some of the limitations of this study include the lack of information in our dataset to

characterize the influence of exclusion from facilities and spaces dimensions, the reduced

participation of women and more frequent users of other travel modes. Future studies

should carefully target stratified population samples that include them and other identified

vulnerable groups as well (e.g. recent migrants), in order to understand how transport

disadvantage related to travel behaviour generates social exclusion within these groups.

Through this study, we could understand how the majority of our respondents (and a

big proportion of the residents in Bangladeshi urban areas) use walking as their main travel

mode attributable to economic and limited public space available in the built environment.

Due to the characteristics of the sample, there is also very limited information (i.e. few

observations) for residents who use rickshaws, bicycles and buses to travel. Given the

widely unbalanced numbers of routinely cyclists, bus and rickshaw users in proportion to

the number of walkers, future studies should consider stratified samples that target more

specifically those users. More information about the characteristics and utility of trips by

rickshaw, bus and bicycle (and other vehicles) in the densely populated areas should be

collected in future studies to understand more comprehensively how transport-based social

exclusion occurs in these cities.
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Furthermore, we must take under consideration that the monetary poverty impacts the

general quality of life and increases the risks of social exclusion for large segments of

population to a point much beyond the reach of what the implementation of transport

infrastructure and transport policies can contribute to solve. Nevertheless, social exclusion

and its association with transport are relevant to understand how to address transport

disadvantage (Stanley and Vella-Brodrick, 2009).The vertiginous changes in the urban

structure and socioeconomic conditions that are taking place in the country will induce

changes in the mechanisms of social exclusion at the same vertiginous speed, linked deeply

with social comparison that comes from culturally determined standards of acceptability,

desirability and success. However, changes in urban policy oriented to improve the

transport-based social exclusion could do much to alleviate the non-monetary poverty of

urban dwellers.

8.1.3 Future life and migration plans of Japanese high school students

Among the future life plans, the most commonly desired are to get a job in a corporation

and to have a good income, followed by traveling, studying at a university and getting

married. It is remarkable that the least desired life plans are related to getting involved in

both an individually owned and a family’s owned business.
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The decision to migrate is influenced by (not) belonging to humanities class, more

elderly people in household, having a Present Hedonistic dominant time profile, bad

accessibility related issues, a desire for a change in lifestyle (which is the most influential

driver for migration among all the social exclusion dimensions) and the plans to have own

business, become famous and travel.

It has been found that family-related life preferences (get married, having children or

a pet) are neither decisive nor influential for any migration preferences, which are mostly

motivated by individual projects and achievements. It should be noted that approximately

half of the sampled high-school students would consider different family-related choices in

the future. On the other hand, the decision to stay in influenced by a bigger household size,

a Past-Positive predominant time profile, the possibility to enjoy a good natural

environment and the lack of motivation to change lifestyle, in opposition to the migrants.

Among the life plans, studying at a university influences strongly the decision to stay. As it

was mentioned previously, the urban area of Higashi-Hiroshima is a place where several

higher education institutions (i.e. universities) are located, so to some extent it makes sense

that students who want to attend a university are strongly motivated to stay in Hiroshima

arca.
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In addition to the results of the MNL model, studying in a depopulated area, (not)

having a Present-Fatalistic predominant time profile, experiencing a poor health condition.

The willingness to work in a family business and becoming famous are influential for the

ones who are considering migrating but have not made the decision yet.

The students with a Present-Hedonistic predominant time profile score can be

considered as prone to migrate as to return, thus making a temporary migration. In addition,

studying at a university is also an incentive to return in case of a hypothetical travel, so we

might reasonably assume that ‘return’ in this contexts means moving from the rural to the

urban areas within Hiroshima prefecture — for study purposes. As a matter of fact, it takes

no longer than 2 hours of road travel to connect all the locations in the survey.

It was also found that the decisions on permeant migration are influenced by studying

in a depopulated area, gender (women are less likely to return to their current location than

men), scoring low in Past-Positive time perspective profiles, lacking social support in the

community, the willingness to change lifestyle and the preference of a stable job over

things such as a big salary or getting involved in family business.

The psychological implications of the different variations of time perspectives are to

be examined with more detail by professionals in mental health sciences, but this study

evidences a clear link between specific time profiles and future migration decisions. In
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future studies, the effects and interactions between the time perspective scores and future

life choices should be further examined.

Among the social exclusion dimensions, social support, health condition and low

accessibility are influential for high-school students to consider future migration, together

with a desire to change the current lifestyle, which is already recognized as one of the most

common drivers for rural-to-urban migration for young people in Japan.

8.1.4 Influence of built environment on active travel behaviour and health-related

QoL in Japanese cities

Considering the type of activities choice and the purpose of trip, differences were also

found. Residents in local cities have higher health-related scores when they go for

shopping, sports practice or spend time with the family mainly. On the other hand,

residents in metropolitan cities have higher health-related scores when they travel out for

leisure, non-academic learning or spend time in social activities.

Living in compact, dense urban areas promotes directly a more extended practice of

health activities, especially where there is availability of green areas and parks. Needless to

say, the conscious practice of these health activities will contribute to improve the

health-related QOL.
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In Japanese cities, the importance of having a community centreé¢ near the residential

location can be considered as very relevant, whereas it is associated with a significant

increase in all the health components, in both local and metropolitan cities. The availability

of green areas and parks is significantly important to promote integrally healthy lifestyles

in metropolitan areas. We could argue that the effect of this variable is not significant in

local areas because there is much more availability of green spaces that have not been

urbanized and transformed into paved surfaces. For the case of metropolitan cities, the

variable “living in high floors” was found to be significant.

The health-related QOL approach can overcome the shortcomings of the BMI and

provides more useful insights into policy making in the areas of urban design and planning

in Japan. We found that commuters in Japanese cities have better scores in physical

subscales (GH, PF) of the health-related QOL on one hand, while they have worse scores

of mental subscales (VT, MH) than non-commuters.

Whereas SF-36 appears to adequately explain the influences and direction of causality

of the built environment and lifestyle habits and their effects on health-related QOL, it

appears to insufficiently explain the joint influence of the built environment and active

travel behaviour on the health-related QOL, even though the influences of the built

6 In Japan, it is a place where the members of a community can gather for social or cultural activities.
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environment on travel behaviour and the influences of active travel behaviour on health

have been separately demonstrated.

Some studies confirmed that neighbourhood characteristics can be associated with

individuals’ travel decisions, especially on non-motorized travel frequency (Handy et al.,

2005; Mokhtarian et al., 2008; Saelens and Handy, 2008). Similar findings can also be

observed with respect to the influence of the built environment on the different types of

active travel behaviour that we employed in this study. A properly planned built

environment contributes to a reduced dependency on cars and other private modes of

transport due to the restrictions placed on their use, creating a necessity for greater use of

public transportation and active travel modes—either as the way to reach a transit

connection or to reach a final destination (Ewing and Cervero, 2010; Chorley, date

unknown).

On the other side, commuters and active commuters will enjoy better physical

functioning than the non-commuters. So, a specific travel behaviour may lead to an

improvement in one of the dimensions, while another dimension may worsen. For the

social health components, no visible effects could be observed associated to the residential

environment or travel behaviour. This is in accordance with the ideas of other authors. For

example, Ogilvie et al. (1999) stated that targeted behaviour change programs can be
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effective in changing the transport choices of motivated subgroups, but the social

distribution of their effects and their effects on the health of local populations are unclear

(Oglivie et al., 2007) .

In this study we found associations between the residential environment and the

health-related QOL, but it is important to note that the former does not directly influence

the latter. Rather, the residential environment imposes its influence via health promotion

activities and lifestyle habits—including but not limited to travel behaviour or active travel

behaviour (Zhang , 2013).

It is observed how different configurations of the built environment will have

different effects on travel behaviour according to the activity-related trip generation: a

higher density of cultural facilities will encourage non-commuting travels in general for the

members of Cluster 1 (commuters and other purpose trips with some frequency), but

interestingly and at the same time, a neighbourhood with fewer cultural facilities in the

surrounding area will mean that cycling activities will increase for members of Clusters 1

and 2 (who take more frequently trips for other purposes). Population density is a key

factor in promoting the numbers of active travel and non-commuting trips for all members

in the sample, and in particular, results in more walking by commuters (Clusters 1 and 3)

and more cycling by non-commuters (members of Cluster 2). Living in areas of greater
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density makes commuters of Cluster 3 (people who commute and rarely make trips for

other activities) more likely to consider commuting by active modes.

A mixed land use will influence positively the active travel commuting for

respondents in Clusters 1 and 3, i.e., the commuters, as well as the active travel for

non-commuting activities for all the respondents in the sample, particularly the walking

behaviour of individuals in Clusters 2 and 3, who are less likely to walk. This finding is

totally consistent with the findings of other studies, that indicators associated with urban

containment such as shorter distances to central services and facilities (and the subsequent

reduction in travel times), and mixed land use, are all associated with less transit use, more

walking, and active transport options (Frank et al., 2006; Croucher et al., date unknown;

Lathey et al., 2009; Aytur et al., 2008;).

From the SEM models, we observed how the health-related QOL is influenced by the

residential environment via the lifestyle habits for the groups involving commuters, while

the active travel behaviour is mostly influenced by the individual attributes in the model,

without being globally influenced by factors related to the residential environment, which

have limited effects in particular groups. In case of non-commuters, it is found that neither

travel behaviour nor the residential environment affects the health-related QOL (precisely

speaking, the self-reported health).
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Concerning the aforementioned insignificant influences of travel behaviour on the

health, one reason might be because the current health-related QOL does not have specific

measures directly related to daily trip making (commuting and/or non-commuting). This

result may imply that the SF-36 measurement is actually not suitable to reflect the impacts

of daily travel on the health. Furthermore, there is very strong scientific evidence, based on

a wide range of well-conducted studies in the USA, that physically active people have a

lower risk profile for developing a number of disabling medical conditions and lower rates

of various chronic diseases than do people who are inactive (US Department of Health and

Human Services, 2008). This may suggest that the self-reported health indicators may not

be sufficient to capture the impacts of repeated daily travel on health. Considering that

multitasking during use of public transportation systems and the liking of specific travel

modes (e.g., car, bus, train, bicycle or walk) might be associated with positive utility of

travel, these should be reflected in the conceptualization of travel behaviour in future for

deriving conclusions based on more solid evidence.

® Influence of green areas and park usage on health-related QoL in Japanese cities

Through the study in Chapter 7, we confirmed the contribution of parks to

health-related QOL and well-being in Japanese cities, considering particular issues present

in Japanese society and the characteristics of infrastructure of Japanese urban areas. A
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better quality of parks and green areas leads to an enhanced experience quality of the users,

which will be reflected in the increases of well-being. Designing parks with attractive

features will not only influence positively their usage; but the pleasantness of the users’

experiences that take place there, which would reflected in a higher satisfaction with park

spaces and services. This increased satisfaction turns itself into a valid causal mechanism

contributing to explain improvement in the well-being condition of residents in urban areas,

as well as the feelings and the emotions we perceive in the natural environment form a

relevant part of our experience in it. In addition, it is necessary to conduct more qualitative

research that allows a more detailed understanding of the social processes that take place in

the parks, together with the underlying mechanisms through which the use of greenspace

contributes to improve well-being condition.

In this study we confirmed the idea that the use and meaning of greenspace for one

group can affect, both negatively and positively, the meaning for other users. As an

example of it, we can observe how the influence of amusement facilities has some negative

significant effects on satisfaction for senior and elderly adults, while having positive

effects on satisfaction for young adults. Through this example, we could confirm that

people looking to enhance well-being in one way might eventually find their experience

contested by others engaged in different activities.
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Finally, the influence of the built environment or the social environment for park

usage seems to be very limited for the case of Japanese cities. Although the effects of park

usage for health have been clarified, still much remains unknown about the underlying

mechanisms that connect activities in the parks with enhanced well-being conditions and

improve health. Furthermore, a good health related QOL or good levels of well-being

condition might be by themselves reasons that influence park usage. Similarly the

connections between benefits of park usage at consciousness levels (doing activities in the

park with specific health purposes) and unconscious levels (getting unnoticed health and

well-being benefits or even eventually negative effects from activities that take place in the

park) should be further examined.

8.2 Policy implications

Based on the abovementioned findings, several policy implications must be discussed,

regarding the improvement of well-being in its multiple dimensions for citizens, as well as

which measures and policies could be most effective in order to maximize the benefits of

urban and transport systems planning as well as the well-being and general quality of life.

Moreover, based on the main findings, policy actions should be oriented to improve the

access to transport services of specific groups which were found more vulnerable in terms

of the risk of experiencing transport-based social exclusion. In Figure 78 the most and least
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vulnerable groups in terms of their risk of becoming socially excluded are depicted. Policy

measures and implications according to each location of study are further discussed in this

section.
< High possibility of experiencing TBSE Lower WB 2>
Women, young, mid- Bus users, travel Office workers
term migrants times > 30 mins,
High-density districts Deponulating towns Res'idential-only
(i.e. slums) (LU BT neighborhoods

Male, workers, walking Park users,
commuters, rickshaw Bicycle users community center

users. Dhaka residents. users, elderly

< Low possibility of experiencing TBSE Higher WB >

Less developed area

More developed area

Figure 78. Groups at lowest and highest risk of experiencing transport-based social
exclusion by locations of study.

8.2.1 Urban areas in Bangladesh

In Bangladeshi cities, especially in Dhaka city, the alleviation of poverty in both monetary
and non-monetary terms must be regarded as the top priority for policy makers. Generation
of employment, alleviation of poverty, improvement of housing, public sanitation, basic

services crime and violence are part of the priorities when it comes to urban planning. The
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possible contributions of urban planning and transport systems for the overall quality of

life will have limited or no effect on the improvement of the general quality of life unless

the previously mentioned more urgent issues are adequately addressed. However,

important measures must be considered:

Improve road safety for pedestrian traffic: The perceptions of safety regarding the use

of vehicles poses hazards and detriments to the general well-being. Traffic calming

measures are essential, as well as the regulation of informal trade activities in public,

which play a key role for the local economy and the society but at the same time make

the pedestrian circulation more difficult.

Density: high density housing already exists but better planning for new and formal

housing buildings should definitely be encouraged, otherwise the positive effects of

high density populations in urban areas will be non-existent.

Establish satellite townships together with financial and industry districts: this allows

people to access work and school activities within a walking distance, something that

has been organically developed as a part an spontaneous urban development,

especially in Dhaka city. It reduces the dependence on motorized transport and makes

possible to allocate income for household necessities, bringing enormous benefits for
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the alleviation of poverty. These patterns should be continued and properly regulated,

and replicated under a more proper regulation in other growing areas of Bangladesh.

® Public transport: Dhaka faces currently a very elevated traffic congestion with a very

low motorization rate. Priority to the implementation affordable and reliable public

transport service must be given. In addition, Rickshaws contribute greatly to improve

the general well-being, both for drivers as a source of income and for users as a way to

facilitate trips to areas of the city that are hardly accessible to them. There is great

potential in Dhaka for the promotion of non-motorized travel modes, and change from

a car-oriented development to a community-oriented development that allows for more

participation and sustainability in the urban planning processes.

8.2.2 Rural areas in Japan — Hiroshima prefecture

The high-school students who depend on bus services and spend longer times for

traveling to school are more vulnerable in terms of quality of life and social exclusion. The

risk of a deteriorated well-being increases if the travel time to school is longer than 30

mins, therefore this should be considered as a reasonable threshold for policy design.

The importance of keeping short travel times is evidenced by higher possibility of

unhealthy behaviours such as smoking, sleeping little and irregular eating habits. On the
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other side, longer travel times restrict social interactions and the possibilities of taking

active part in the community. In addition, the affordability of the transport services that

allow students to go to school is becoming a growing issue of concern among families and

household in rural areas that face difficulties for covering the costs of transportation fees

for schooling trips.

Measures to improve the efficiency of bus services, considering smaller vehicles,

more flexible routes, competitions between the regional and local governments for service

quality, and providing subsidized prices to students living in remote areas who depend on

bus services to access high schools would be highly recommendable from the point of view

of social exclusion and well-being.

Moreover, ensuring close access to facilities such as supermarket, train station, sports

parks and community centres plays an important role in enhancing well-being via life

satisfaction., particularly with finances, standard of life and sense of achievement.

From the application of ZTPI a set of future life choices can be better predicted within

the career and family types of plans, including the intention to get married, have children,

and get a job in a corporation. Therefore we recommend the further application of this test

in high schools and other educational institutions as an instrument that would provide more
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information of interest to the local and regional authorities, in order to better plan for the

effects of population shrinking; mitigation of negative effects and revitalization measures.

From the time perspectives, the present hedonistic (PH) score is relevant and

influential for most of the future life choices. This means, young generations tend to think

more of the immediate future. As long as location in rural areas can cater for these short

and mid-term needs, more young people would reconsider moving to a large city.

Considering relocation into rural areas of working activities which include processes and

focus on immediate details, creative tasks, activities with immediate feedback, and

opportunities for social .interaction would make a pull factor for young people who have

PH dominant profiles.

8.2.3 Urban areas in Japan

The direct effects of built environment itself are not influential for the health-related

quality of life by themselves, but become influential for the quality of the social

interactions that they are able to generate. Facilities such as community centres and

densely populated areas with good quality greeneries are positively influential for the

health-related quality of life of specific segments of population that exclude full-time

office workers. They are less likely to engage in social interactions with their communities

and undertake leisure activities, due mostly to a more reduced time availability. In other
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words, they are less likely to enjoy additional health benefits induced by the built

environment as other groups do. When leisure activities are available within walking or

cycling distance, therefore inducing more non-motorized trips for purposes different than

commuting, the well-being condition of individuals tends to improve.

Based on these findings, it is reasonable to presume that policies for implementation

of more flexible working times, that allow full-time employees to work shorter hours so

they can spend more time with their families or doing other activities would contribute to

extend the benefits of compact and mixed-use urban environments to this segment of

population.

In addition, the parks provide great opportunities for leisure activities. Although the

importance, the quality and accessibility of facilities is influential to their use rather than

other attributes such as area or distance. Particularly, the quality of facilities for landscape,

amusement, sports and service areas contributes to an increased park satisfaction, which

also contributes to enhance well-being.

8.3 Main contributions of this research

The notion of individual well-being was not considered in previous studies regarding

transport-based social exclusion. In combination with the life-oriented approach, the
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measurements of transport disadvantage can be expanded and understood under new

multidisciplinary perspectives.

Moreover, the existing theories for defining transport disadvantage and

transport-based social exclusion have been proven very useful to understand its most basic

aspects, but the definitions must always be adjusted in function of the geographical

location and the social context under study, as it was evidenced by contrasting the needs of

an urban developing society, a rural society in a developed country and a urban society in a

developed country.

A change in the language when talking about social-exclusion related issues must be

included in the technical vocabulary and by practitioners. In general, people should not be

labelled as socially-excluded or transport-disadvantaged, but we should rather talk of

vulnerable groups and factors that put individuals and groups at higher risk of exclusion.

due to the exposure to conditions of disadvantage that eventually pose hindrances for a

better well-being..

A condition of exclusion depends also on individual factors and environment factors.

Under the life-oriented approach we assume the individual expectations and needs play a

vital role for decision-making, and different adaptation behaviours when it comes to facing

conditions of disadvantage in this context, trading off among several life domains.
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The incorporation of measuring instruments (i.e. SF-36 survey and Zimbardo Time

Perspective Inventory) that have been developed in, have provided insights to further

understand the effects that they have on decision making processes of segments of

population of interest, as well as the effects of travel behaviour and built environment on

human health. No studies had considered these integrated aspects previously.

Finally, the perspectives of well-being, health-related quality of life and life-oriented

approach contributes with useful recommendations and perspectives for a more socially

inclusive city-planning, that considers the maximization of individual and social

well-being as one of the main pillars for the development of future infrastructure and the

innovation of transport systems.

8.4 Limitations of the study and future work

The quality of life, health condition and other terms that have been used to describe

well-being reflect its complex and multidimensional nature. In this study we measure

quality of life based on specific aspects that we considered as relevant according to the

time and location of surveying. Figure 79 shows an example of the main broad domains of

quality of life as considered by the WHO. It can be easily observed that in this dissertation

we did not consider the totality of aspects that are listed over there. Therefore, this study
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can be considered as an initial approach, but further studies are required considering all the
possible aspects that well-being entails. Nevertheless, well-being provides a practical and
useful framework to understand the negative impacts of transport-based social exclusion

on individuals that were not evident before.

1. Physical 2. 3. Level of
health Psychological independence
Energy, fatigue, Bodily image, feelings (-, " o
pain, discomfort, +), self-esteem, thinking, M.Ot.)l.llty, activities of
sleep, rest learning, memory daily living, work
capacity
4. Social 5. L
. ) : 6. Spiritualit
relationships Environment P y
Personal $$, freedom, physical safety and Religion,
relationships, social security, health and social care, per.sonal
support, sexual home, opportunities, participation, beliefs
activity physical environment (pollution,

noise, traffic, climate)

Figure 79. Broad domains of quality of life (by WHO)

Under the multidimensional nature of QOL concept, the impacts of transport and
urban planning on well-being can be studied from multiple perspectives, including health,

environmental quality, community development, etc.).

Moreover, through this study we already know what aspects of transport disadvantage
cause impacts in well-being depending on the different locations of study, which we have

defined here as the true process of Transport-based Social Exclusion. However, more
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information on the causal mechanisms behind the reduced well-being is necessary to
understand more comprehensively these phenomena. (see Figure 80) Thus, we know which
makes Transport-based social Exclusion occur, but there is much less certitude on how or

why it actually occurs.

/"‘--..,\ Future research

:"——--""\\ ,/ \v Pt
\ 1 ’ 1
.Transport o[ 5 S s Redu'ced
disadvantage v i well-being (-)
S A
| T This thesis

|

Transport-based social exclusion
Figure 80. Causal mechanisms for reduced well-being due to transport disadvantage

® Limitations related to the study in Bangladeshi cities

No studies of well-being in rural areas of Bangladesh were conducted in this
dissertation, where more detailed knowledge about their current needs is necessary to
understand the rural-urban interactions that originate migration. In fact, we could not
extend our study to the rural areas of Bangladesh, due to our constraints in time, human
and financial resources; we prioritized the study of urban areas when it was the time to
conduct the survey in the country. Understanding more about social exclusion in rural areas
of the country is necessary for a more comprehensive understanding of the problems and

challenges that rapidly growing urban areas are facing nowadays.
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According to the World Bank (2014), in Bangladesh there are 47 million people who

still live in poverty and 70 percent of them live in rural areas. Moreover, rural poverty

continues to be significantly higher and more extreme than urban. Rural poverty and food

security thus remain critical development challenges with the need for growth to be

inclusive and pro-poor.

The study of transport-based social exclusion issues could contribute for poverty

reduction, agriculture development, access to opportunities for employment and income

increase, adaptation and mitigation of natural disasters, better and more equal distribution

of resources, improvement of supply of basic needs (food, health care, education, etc.),

foster productivity and improve inclusion in society. These issues undoubtedly need to be

considered in future studies.

Other limitations are related to information that we could not collect or was not

available to expand the scope of this dissertation. For instance, no information is available

about the space-related category of social exclusion, something relevant in developing

countries with profound social divisions and income gaps. Qualitative and quantitative

research is necessary to understand how these lack of interactions lead to exclusion in

some sectors of the population and which groups are at higher risk of exclusion.
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More detailed geographical and statistical information about the urban structure in

Bangladeshi cities is necessary to withdraw more detailed conclusions about the features

built environment that contribute to enhance or to deteriorate health-related Quality of Life.

Future studies should also target specific population sectors of specific segments such as

cyclists, bus riders, rickshaw users, women, recent migrants, etc., which have been

identified as groups at higher risk of exclusion. Their interactions with other members of

society and with the built environment should be more difficult in several aspects than for

other members of society and this hypothesis should be tested in future studies with

evidence specifically oriented towards those groups.

® Limitations related to the study in rural Japan

Considering our main findings, here we list the main limitations in this work that should be

addressed in future studies in rural Japan.

First, we do not have available information for the desired destinations in case of

future migration. Thus, we cannot control for intra-prefectural or inter-prefectural

migration effects, a much needed information to better plan and control for the population

shrinking and the implications of relocation. In addition, we may presume that a large

proportion of students wish to continue studying in a university in Hiroshima prefecture —

where many universities are located — but due to confidentiality issues.
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Second, future studies should be conducted in other prefectures with high numbers of

depopulating municipalities, and evaluate the effect of incentives either to stay or to

migrate into depopulating zones.

Third, it has been argued that the individual Time Perspective (TP) profiles might be

something of a dynamic character, which means that the distribution and prevalence of

scores are likely to change over time. Furthermore, we might presume that social exclusion

and migration are life-changing experiences that would make TP profiles change, then

having reverse and reciprocal cause-effect relationships between TP and future migration

decisions.

Longitudinal studies are required to study more in depth these possible and

unexplored causal effects, and would add valuable information on how TP profiles and

migration intentions change over time. Finally, considering that social support and

accessibility for schooling trips will make high-school students less likely to migrate

permanently, more research should be focused on which strategies for community-based

development and community participation should be provided in areas where future

migration wants to be monitored, controlled or influenced.

As for the Japanese rural areas case, it was pointed that technology and other factors

when being included, they can open the possibilities to improve quality of life in rural
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areas, and in addition there are positive aspects of life in rural areas per se that should be

considered in future studies. In fact, life in rural areas has many positive sides and groups

of people start to notice it, a small — and growing - minority. Just as (transport-based)

social exclusion is a push factor for migration from a rural to an urban area, it can be a

push factor incentivizing migration from urban to rural areas as well.

Hays (2009) mentions 3 types of migrants: people who were brought up in the country,

worked in the cities and then returned to their homes, called the "U-turners”; those who

started in the country and then moved to a different rural area after getting fed up with

urban life, called "J-turners."; and people who were brought up in the cities and moved to

the country after college, called “I-turners”. Therefore, there is potential in rural areas of

Japan to attract population based on the experiences that some people might find desirable.

Among the most frequently mentioned motivations we can find: value of nature,

low-stress country life, cheap rent and cost of life, it is possible to build a house,

psychological well-being, grow one’s own food and practice farming. Other people just

become tired of city life, associated to desires to run away from the economic machine and

the social system behind it.
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And in many cases, people in rural areas who wish to stay or have not considered

migration do work together to make their own communities a better place to live,

contributing greatly to the revitalization efforts.

® Limitations related to the study in urban Japan

Although the respondents in the sample can be considered well balanced by gender, it

should be noted that there were very few responses from young people (under 19 years

old) and elderly adults (over 65 years old). Therefore, the findings of this publication may

be applicable for the adult population segment that is under 65 years old only. This must be

considered of special relevance in the context of aging population, where the preferences

of underage young people and elderly people will have important implications for the mid-

and long-term future of the society.

On the other hand, the activities that people do in a park are much more diverse and

serve many more purposes than the ones that have been listed in this research. Therefore it

1s necessary more qualitative and quantitative research that allows to bring more clarity on

other issues related to park usage behaviour and the mechanisms through which these

behavioural issues contribute to an increase on well-being.

As for the links between parks and other neighbourhood characteristics, no specific

information (geographically speaking) of the parks is known in our questionnaire, which
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limits our capacity to explore the characteristics and issues of neighbourhoods and parks

that influence people’s decisions regarding specific park locations and activities to do there.

Other factors such as occupation, weather, emotional condition, family situation and even

influence of social circle may play important roles either as motivation agents or as

deterrents for using park or deciding which type of activities to perform there.

Similarly, more information regarding the quality of infrastructure, the degree of

interaction (not merely their presence or absence in an urban environment) of users and

elements of the built environment, as well as more details about the type and duration of

the activities that are possible thanks to those facilities should be captured and included in

future analyses.
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Survey date: 2015 Month Day Interviewer ID:

Household ID:

Survey of Travel Behavior, Life, and Impacts of Natural Disasters
Q1. Your residence

Q1.1 Location: Zila Upazila Union Street
Q1.2 How long have you lived in the current residence? years months
Q1.3 Type of house
1. Reinforced concrete 2. Bricks 3. Bamboo 4. Earthen
5. Others (Specify )
Q1.4 Housing area m?2
Q1.5 Ownership of house 1.0wn 2.Rentfree 3.Rented 4.Subsidizedrent 5. Others
Q1.6 Formal/information residence 1. Formal 2. Informal

Q2. Answer the following questions related to your migration.
Q2.1 Did you move from other place?
1. No, I was born in the current city /town/village (go to Q3)
2. Yes,  moved from other place (go to Q2.2)
Q2.2 If you moved from other place, where did you move from?

Zila Upazila Union
Q2.3 If you moved from other place, why did you move? (Multiple choice)

1. poverty 2. unemployment 3. insufficient education facilities

4. difficult to have enough food stably 5. bad relationship with neighbourhood

6. insufficient medical facilities 7. Influence of my relatives/friends/family

8. dislike agricultural activities 9. natural disasters 10. too boring to stay

11. water problem 12. electricity problem 13. Others

Q3. Where is your hometown?
1. Same as the location in Q1.1

2. My hometown is: Zila Upazila Union

Q4. Attributes of yours and your household

Q4.1 Your age: years old
Q4.2 Your gender: 1. Male 2. Female
Q4.3 Do you practice any religion?
1. Muslim 2.Catholic 3. Buddhist 4. Hinduism 5. Others ( )

Q4.4 Your education level
1.Didn’'t pass any class  2.1-Vclass 3.VI-VIII 4. IX-X 5.S.S.C/Equivalent
6. H.S.C/Equivalent 7. Degree/Equivalent 8.  Postgrad./Equivalent

9. M.B.B.S/Engineering 10. Technology 11. Others ( )
Q4.5 Your household composition (how many persons for each category)
1. Males ( ) 2. Females ( ) 3. Members older than 60 years old ( ) 4.
Members younger than 12 years old ( )
Q4.6 Your household monthly income (BDT)
1) < 5,000 2) 5,000-10,000 3) 10,000-15,000 4) 15,000-20,000
5) 20,000-25,000 6) 25,000-35,000 7) 35,000-50,000 8) 50,000-70,000
9) 70,000-100,000 10) 100,000-150,000 11) 150,000-200,000 12) > 200,000
Q4.7 Your monthly expenditure on transport
BDT
Q4.8 Your family’s monthly expenditure on food
BDT
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Q4.9 Your job: If you choose “13” please fill in how long you have been unemployed.

1 Farmer 2 Fisher | 3.Labor 4.Mf3rchant/ 5. Government 6. Goyernment
business man | staff officer
7.Private job | 8.Teacher | 9.Student | 10. Politicians | 11. Rickshaw driver

13. Unemployed

14. Others (if

12. Boatman ( months) any. )
Q4.10 Check if you are able to: (Multiple choice)
1. Normally walk 2. Ride a bicycle 3. Drive a motorcycle 4. Drive a car

Q4.11 Please tell us how many of these vehicles does your household owns.

1. Bicycles(
4. Light truck (

)

)

6. Others: (1) Type of vehicle (

2. Motorcycles ( ) 3.Cars ( )
5. Rickshaw ( )
) (2) how many vehicles ( )

Q5. Time spent on activities in a typical day (minutes) (WD: weekday; WE: Weekend)

In-home activities Out-of-home activities
Total= House- Shoppi Leisure Religious Other Trip-ma
1440 (Sleep Others Work [Study PPl iRecreation 1810 social P others
. work ng activities L king
min sports activities
WD
WE
Q6. In general, how happy would you say that you are?
1. Very unhappy 2. Unhappy 3. Normal 4. Happy 5. Very happy

Q7. Vehicle ownership and usage

Passenger Car Light Truck Motorcycle
Displacement
(Engine size) ( ) ce ( ) cc ( ) cc
Fuel type 1.Gasoline 1.Gasoline 1.Gasoline
(select only one 2.Diesel 2.0ther( ) 2.0ther( )
type) 3.Hybrid

4. CNG

5.0ther( )
Price of vehicle ( ( (

) BDT ) BDT ) BDT

Distance traveled ( ) km ( ) km ( ) km
per year
Your personal 12 3|41 |2 |3]4]1] 2 |3] 4
average usage
frequency as driver | 1. Almost every day 2. About 1 or 2 times/ week
or passenger 3. About 3 or 4 times/week 4. Less than 1 or 2 times/week
Are there bicycles in your household? (Yes /No)
Usage frequency? (1 2 3 4:seeabove)

Q8. How many times per day you go outside your neighbourhood?
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Q9. How often do you make trips by travel modes and with different purposes?

Numbers in the following table mean:
2) seldom

1) not atall
5) 1 or 2 times per week

3) about once a month

6) 3 or 4 times per week

4) twice a month
7) almost everyday

Trip purpose Car Motorcycle| Bicycle |Rickshaw| Walk Bus
Work 1234567| 1234567 | 1234567 (1234567(1234567|1234567
School 1234567| 1234567 | 1234567 (1234567(1234567|1234567
Shopping 1234567| 1234567 | 1234567 (1234567(1234567|1234567
ReCreation/Leisure/sportS 1234567 1234567 | 1234567 (1234567|1234567|(1234567
Religiousactivities 1234567 1234567 | 1234567 |1234567(1234567|1234567
Other social activities 1234567 1234567 | 1234567 |1234567(1234567|1234567
Otherpurposes 1234567| 1234567 | 1234567 (1234567(1234567|1234567
Q10. Tell us the travel time by travel modes and with different purposes?

Trip purpose Car Motorcycle | Bicycle |Rickshaw| Walk Bus
Work _min |[__ min [ min [  min | min |___ min
School ~ min |__min | _min [ min [ min |[__ min
Shopping ___min |__min | min | _min [ _ min |___ min
Recreation/Leisure/sports | ___min | ___min | min | min | _min |___ min
Religious activities _min |_ min [ min [  min | min |___ min
Other social activities ~min |__ _min | min [ min | min |__ min
Other purposes ___min |__min | _min | __min [ min |___ min

Q11. How far from your home to the NEAREST daily facilities listed below. Please put only one

check mark (v') for facility.
No. | Facilities Distance from home
1 | Your school/ work office m
2 | Kindergarten m
3 | Elementary school m
4 | Secondary school m
5 | High school m
6 | Supermarket m
7 | Convenience/small grocery store m
8 | Bus stop m
9 | Post office m
10 | Bank m
11 | Pharmacy/ drug store m
12 | Clinic / hospital m
13 | Park m
14 | City centre m
15 | City hall m

Q12. Access to services

Please circle the answer that best applies to you and your neighbourhood.

Strongly Somewhat | Neutral | Somewhat | Strongly
disagree | disagree agree agree
I can do most of my shopping at local stores. 1 2 3 4 5
There are sidewalks on most of the streets in
. 1 2 3 4 5
my neighbourhood
The sidewalks in my neighbourhood are well
maintained (paved, even, and not a lot of 1 2 3 4 5
cracks or potholes)
There are bicycle or pedestrian trails in or
: 1 2 3 4 5
near my neighbourhood that are easy to get to
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Sidewalks are separated from the road/traffic 1 2 3 4 5
in my neighbourhood by parked cars
People who use wheelchairs can easily
circulate on the sidewalks in my 1 2 3 4 5
neighbourhood
Children and elderly people can use the 1 2 3 4 5
streets without risk of injuries
| can.understand the use of the bus routes in 1 2 3 4 5
the city
Visitors in this area can easily use the bus

. : 1 2 3 4 5
routes in the city

Q13. Traffic accidents caused by you or by others to you within this recent one year.

Frequency of traffic accidents
During walk times
During riding a bicycle times
During riding a motorcycle times
During the use of a bus times
During driving a car times
During the use of a rickshaw times
During the use of an auto-rickshaw times

Q14. Perceived security of transportation systems
Q14.1 How safe would you feel by using the following modes in your residence
city/town/village?

Very Unsafe to Neutral Reasonably | Very

unsafe some extent safe safe
Walk 1 2 3 4 5
Ride a bicycle 1 2 3 4 5
Ride a motorcycle 1 2 3 4 5
Use a bus 1 2 3 4 5
Drive car 1 2 3 4 5
Use a rickshaw 1 2 3 4 5
Use an auto-rickshaw 1 2 3 4 5

Q14.2 How safe are areas surrounding the following places?

Very Unsafe to Neutral | Reasonably | Very

unsafe some extent safe safe
Your residential neighbourhood 1 2 3 4 5
The place where you work / study 1 2 3 4 5
City centre 1 2 3 4 5
Bus centre / bus stop 1 2 3 4 5
Railway station 1 2 3 4 5
Road intersection 1 2 3 4 5
Sidewalk 1 2 3 4 5
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Q15. Safety from crime and vehicle traffic

Please circle the answer that best applies to you and your neighbourhood.

Strongly | Somewhat | Neutral | Somewhat | Strongly
disagree | disagree agree agree
My neighbourhood streets are well lit up
. . . 1 2 3 4 5
during night time.
The crime rate within and nearby my 1 5 3 4 5
neighbourhood is high.
The crime rate within and nearby my
neighbourhood makes me feel unsafe to 1 2 3 4 5
walk during the day.
The crime rate within and nearby my
neighbourhood makes me feel unsafe to 1 2 3 4 5
walk at night.
The traffic conditions within and nearby my
neighbourhood makes me feel unsafe to 1 2 3 4 5
cross the streets during the da
The traffic conditions within and nearby my
neighbourhood makes me feel unsafe to 1 2 3 4 5
cross the streets at night
[ would get worried if my kids walked alone 1 ) 3 4 5
in the streets of my neighbourhood
Q16. How secure are the following places in the case of natural disasters?
Very unsafe Unsafe to Neutral | Reasonably | Very
some extent safe safe
Your residential neighbourhood 1 2 3 4 5
The place where you work / study 1 2 3 4 5
Elementary school 1 2 3 4 5
Secondary school 1 2 3 4 5
High school 1 2 3 4 5

Q17. Please tell us about the last natural disaster you experienced in your residential
location. (Circle only one. If choose 1 ~ 5, then answer the questions at its right side)

Choice 1: I have not experienced any natural disaster.
Choices 2 -6 When? For how long? How about damages?
1. No damage
Choice 2: Flood 2. Some structural damage to
: . Year ( )
(including sea level Month ( ) ( )days houses
rise) 3. Complete damage to many
houses
1. No damage
Choice 3: Flash Year ( ) 2. Some structural damage to
( )days houses
flood Month ( )
3. Complete damage to many
houses
1. No damage
Choice 4: Riverbank | Year ( ) 2. Some structural damage to
. ( )days houses
erosion Month ( )
3. Complete damage to many
houses
1. No damage
Choice 5: 2. Some structural damage to
Year ( )
Cyclone/storm Month ( ) ( )days houses
surge 3. Complete damage to many
houses
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Year ( )

Choice 6: Tornado Month ( ) (

)days

o =

No damage

Some structural damage to
houses

Complete damage to many
houses

Q18. Please tell us how your traveling-related activities were affected after the
above-mentioned natural disaster occurred.

Numbers in the following mean

1: Seriously affected 2: Affected to some extent 3: Slightly affected 4: Not affected
atall
Use of modes of transportation
1. Walk 1 2 3 4
2. Ride bicycle 1 2 3 4
3. Ride motorcycle 1 2 3 4
4. Use bus 1 2 3 4
5. Drive car 1 2 3 4
6. Use a rickshaw 1 2 3 4
7. Use an auto-rickshaw 1 2 3 4
Access to facilities

1. Work office 1 2 3 4
2. School 1 2 3 4
3. Kindergarten 1 2 3 4
4. Supermarket 1 2 3 4
5. Convenience/small grocery store 1 2 3 4
6. Pharmacy/ drug store 1 2 3 4
7. Clinic / hospital

8. City centre 1 2 3 4
9. City hall 1 2 3 4
10. Relatives’ homes 1 2 3 4
11. Friends’ / neighbours’ homes 1 2 3 4
12. Religious facility 1 2 3 4

Q19. Do you think you are very optimistic about the life of you and your family in future?

1. Fully agree 2. Agreesslightly 3. Neutral
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Q20. In general, how are you satisfied with the following areas of your life?

Strongly Somewhat | Neither Somewhat | Strongly
dissatisfied | dissatisfied | satisfied or | satisfied satisfied
dissatisfied
Your residence 1 2 3 4 5
Your .fa}mlly financial 1 ) 4 5
conditions
Your health conditions 1 2 3 4 5
Your fgmlly members’ health 1 ) 3 4 5
conditions
Your neighbourhood 1 2 3 4 5
Your education 1 2 3 4 5
Your family’s education 1 2 3 4 5
Your employment 1 2 3 4 5
Your family’s employment 1 2 3 4 5
Your family life 1 2 3 4 5
Yoqr_le_lsure and recreational 1 ) 3 4 5
activities
Your social state (reputation) 1 2 3 4 5
Your farr}lly s social state 1 ) 3 4 5
(reputation)
Ygur residence city, town, 1 ) 3 4 c
village
Your. clountry s security and 1 ) 3 4 5
stability
Your overall life satisfaction 1 2 3 4 5

Q21. If transport access to various facilities/services in your city/town were better than
now, how much do you think your life would be improved?

Not atall Slightly To some Very much
Or not relevant extent

Your income level 1 2 3 4
Your family’s income level 1 2 3 4
Your education 1 2 3 4
Your family’s education 1 2 3 4
Your health conditions 1 2 3 4
Your family’s health conditions 1 2 3 4
The quality of your residence 1 2 3 4
Effective use of your time to
. . 1 2 3 4
improve your life
Your participation in leisure and 1 ) 3 4
recreational activities
Your communication with

. . 1 2 3 4
members in your social network
Your overall life satisfaction 1 2 3 4
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Appendix B: Survey questionnaire for
High Schools in Japan
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Appendix C: Measuring

instruments. The Zimbardo Time
Perspective Inventory (ZTPI) and the

SF-36 Survey
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Zimbardo Time Perspective Inventory

From: http://www.thetimeparadox.com/research/

Read each item and, as honestly as you can, answer the question: "How characteristic or
true is this of me?" Of the total 61 questions, you must answer all 56 of the required
questions marked with a * in order for your survey to be submitted and for you to get

results.

1: Very untrue, 2: Untrue, 3: Neutral, 4: True, 5: Very true
1 2 3 4 5

1. Ibelieve that getting together with one’s friends to
party is one of life’s important pleasures.

2. Familiar childhood sights, sounds, smells often bring
back a flood of wonderful memories.

3. Fate determines much in my life.

4. 1 often think of what I should have done differently in
my life.

5. My decisions are mostly influenced by people and
things around me.

6. Ibelieve that a person’s day should be planned ahead
each morning.

7. It gives me pleasure to think about my past.

8. Ido things impulsively.

9. If things don’t get done on time, I don’t worry about
it.

10. When I want to achieve something, I set goals and
consider specific means for reaching those goals.

11. On balance, there is much more good to recall than
bad in my past.

12. When listening to my favourite music, I often lose all
track of time.

13. Meeting tomorrow’s deadlines and doing other
necessary work comes before tonight’s play.

14. Since whatever will be will be, it doesn’t really
matter what I do.

15. I enjoy stories about how things used to be in the
“good old times."

16. Painful past experiences keep being replayed in my
mind.

17. Itry to live my life as fully as possible, one day at a
time.

18. It upsets me to be late for appointments.

19. Ideally, I would live each day as if it were my last.
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1: Very untrue, 2: Untrue, 3: Neutral, 4: True, 5: Very true

1

2

3

4

5

20.

Happy memories of good times spring readily to
mind.

21.

I meet my obligations to friends and authorities on
time.

22.

I’ve taken my share of abuse and rejection in the
past.

23.

I make decisions on the spur of the moment.

24.

I take each day as it is rather than try to plan it out.

25.

The past has too many unpleasant memories that I
prefer not to think about.

26.

It is important to put excitement in my life.

27.

I’ve made mistakes in the past that [ wish I could
undo.

28.

I feel that it’s more important to enjoy what you’re
doing than to get work done on time.

29.

I get nostalgic about my childhood.

30.

Before making a decision, I weigh the costs against
the benefits.

31.

Taking risks keeps my life from becoming boring.

32.

It is more important for me to enjoy life’s journey
than to focus only on the destination.

33.

Things rarely work out as I expected.

34.

It’s hard for me to forget unpleasant images of my
youth.

35.

It takes joy out of the process and flow of my
activities, if I have to think about goals, outcomes,
and products.

36.

Even when I am enjoying the present, I am drawn
back to comparisons with similar past experiences.

37.

You can’t really plan for the future because things
change so much.

38.

My life path is controlled by forces I cannot
influence.

39.

It doesn’t make sense to worry about the future, since
there is nothing that I can do about it anyway.

40.

I complete projects on time by making steady
progress.

41.

I find myself tuning out when family members talk
about the way things used to be.

42.

I take risks to put excitement in my life.

43.

I make lists of things to do.

44.

I often follow my heart more than my head.

45.

I am able to resist temptations when I know that there
is work to be done.
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1: Very untrue, 2: Untrue, 3: Neutral, 4: True, 5: Very true
1 2 3 4 5

46. 1 find myself getting swept up in the excitement of
the moment.

47. Life today is too complicated; I would prefer the
simpler life of the past.

48. I prefer friends who are spontaneous rather than
predictable.

49. 1 like family rituals and traditions that are regularly
repeated.

50. I think about the bad things that have happened to me
in the past.

51. T'keep working at difficult, uninteresting tasks if they
will help me get ahead.

52. Spending what I earn on pleasures today is better
than saving for tomorrow’s security.

53. Often luck pays off better than hard work.

54. 1 think about the good things that I have missed out
on in my life.
55. I'like my close relationships to be passionate.

56. There will always be time to catch up on my work.

The Zimbardo Time Perspective Inventory (ZTPI)

Psychometrics and Scoring Key
(5-Factor Solution; 36.0% of variance explained)
(N=606)

(CSM Fall 1996 (205), Stanford Preselection Winter 1996 (76) and Spring 1996 (224) Samples), Winter 1997 (99)

Scoring Instructions

Before scoring the ZTPI, 5 items must be reverse coded. For the items that
are reverse coded (9, 24, 25, 41, & 56):

“1” becomes a “5”
“2” becomes a “4”
“3” becomes a “3”
“4” becomes a “2”
“5” becomes a “1”

After reverse coding the 5 items, add your scores for the items that comprise
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each factor. After adding your scores for each factor, divide the total score
by the number of questions that comprise each factor. This results in an
average score for each of the five factors. These are the formulas:

Past Negative
Add your scores on items 4, 5, 16, 22, 27, 33, 34, 36, 50, & 54. Then divide this number
by 10.

Present Hedonistic
Add your scores on items 1, 8, 12, 17, 19, 23, 26, 28, 31, 32, 42, 44, 46, 48, & 55. Then

divide this number by 15.

Future
Add your scores on items 6, 9 (reverse coded), 10, 13, 18, 21, 24 (reverse coded), 30, 40,
43,45, 51, 56 (reverse coded). Then divide this number by 13.

Past Positive
Add your scores on items 2, 7, 11, 15, 20, 25 (reverse coded), 29, 41 (reverse coded), & 49.
Then divide this number by 9.

Present Fatalistic
Add your scores on items 3, 14, 35, 37, 38, 39, 47, 52, & 53. Then divide this number by
9.

KMO Measure of Sampling Adequacy = .83

Factor #1: Past Negative (Eigen = 6.86; 12.3% of var; n = 10; a. = .82)
Mean=2.98 SD=.72 Min=1.00 Max=5.00
No. Loading Question

50 759 I think about the bad things that have happened to me in the past.

16 .694 Painful past experiences keep being replayed in my mind.

34 .674 It’s hard for me to forget unpleasant images of my youth.

04 .657 I often think of what I should have done differently in my life.

54 .630 I think about the good things that I have missed out on in my life.

27 547 I’ve made mistakes in the past that I wish that I could undo.

22 490 I’ve taken my share of abuse and rejection in the past.

36 472 Even when I am enjoying the present, I am drawn back to comparisons with

similar past experiences.
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33 434 Things rarely work out as I expected.

05 407 My decisions are mostly influenced by people and things around me.

Factor # 2: Present Hedonistic (Eigen = 5.01; 8.9% of var; n = 15; o =.79)
Mean=3.44 SD=.51 Min=2.00 Max=4.80
No. Loading Question

42 707 I take risks to put excitement in my life.

31 702 Taking risks keeps my life from becoming boring.

26 558 It is important to put excitement in my life.

23 S15 I make decisions on the spur of the moment.

08 .506 I do things impulsively.

17 501 I try to live my life as fully as possible, one day at a time.

48 454 I prefer friends who are spontaneous rather than predictable.

32 452 It is more important for me to enjoy life’s journey than to focus only on the
destination.

44 448 I often follow my heart more than my head.

55 445 I like my close relationships to be passionate.

46 445 I find myself getting swept up in the excitement of the moment.

01 424 I believe that getting together with one’s friends to party is one of life’s

important pleasures.

19 381 Ideally, I would live each day as if it were my last.

28 360 I feel that it’s more important to enjoy what you are doing than to get work
done on time.

12 323 When listening to my favorite music, I often lose all track of time.

Factor #3: Future (Eigen = 3.54; 6.3% var; n = 13; a. = .77)
Mean=3.47 SD=.54 Min=1.62 Max=4.85
No. Loading Question

13 .628 Meeting tomorrow’s deadline and doing other necessary work comes before
tonight’s play.

40 .614 I complete projects on time by making steady progress.

45 611 I am able to resist temptations when I know that there is work to be done.

10 .556 When I want to achieve something, I set goals and consider specific means

for reaching those goals.

51 .507 I keep working at difficult uninteresting work if it will help me get ahead.
18 478 It upsets me to be late for appointments.

06 463 I believe that a person’s day should be planned ahead each morning.

21 461 I meet my obligations to friends and authorities on time.
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43 455 I make lists of things to do.

30 374 Before making a decision, I weight the costs against the benefits.

09 -.335 If things don’t get done on time, I don’t worry about it.

56 -.365 There will always be time to catch up on my work.

24 -491 I take each day as it is rather than try to plan it out.

Factor #4: Past Positive (Eigen = 2.53; 4.5% var; n =9; a. = .80)

Mean=3.71 SD=.64 Min=1.56 Max=5.00

No. Loading Question

07 677 It gives me pleasure to think about my past.

29 .645 I get nostalgic about my childhood.

20 .637 Happy memories of good times spring readily to mind.

11 .627 On balance, there is much more good to recall that bad in my past.

15 .627 I enjoy stories about how things used to be in the “good old times”.

02 .620 Familiar childhood sights, sounds, and smells often bring back a flood of
wonderful memories.

49 470 I like family rituals and traditions that are regularly repeated.

41 -.448 I find myself tuning out when family members talk about the way things used
to be.

25 -.522 The past has too many unpleasant memories that I prefer not to think about.

Factor #5: Present Fatalistic (Eigen = 2.21; 3.9% var; n =9; a. = .74)

Mean=2.37 SD=.60 Min=1.0 Max=4.67

No. Loading Question

38 731 My life path is controlled by forces I cannot influence.

39 .682 It doesn’t make sense to worry about the future, since there is nothing that I
can do about it anyway.

14 .636 Since whatever will be will be, it doesn’t really matter what I do.

37 .588 You can’t really plan for the future because things change so much.

53 455 Often luck pays off better than hard work.

03 443 Fate determines much in my life.

35 421 It takes joy out of the process and flow of my activities, if I have to think
about goals, outcomes, and products.

47 420 Life today is too complicated; I would prefer the simpler life of the past.

52 338 Spending what I earn of pleasures today is better than saving for tomorrow’s

security.
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36-Item Short Form Survey (SF-36)

From: https://www.rand.org/health/surveys tools/mos/36-item-short-form.html

Choose one option for each questionnaire item.
1. In general, would you say your health is:

1 - Excellent

2 - Very good

3 - Good

4 - Fair

5 - Poor

2. Compared to one year ago, how would you rate your health in general now?
1 - Much better now than one year ago
2 - Somewhat better now than one year ago
3 - About the same
4 - Somewhat worse now than one year ago

5 - Much worse now than one year ago

The following items are about activities you might do during a typical day. Does your
health now limit you in these activities? If so, how much?

Yes, Yes, No, not
limited a limited a limited at
lot (1) little (2) all (3)

3. Vigorous activities, such as running,
lifting heavy objects, participating in 1 2 3
strenuous sports

4. Moderate activities, such as moving a

table, pushing a vacuum cleaner, 1 2 3
bowling, or playing golf

5. Lifting or carrying groceries 1 2 3
6. Climbing several flights of stairs 1 2 3
7. Climbing one flight of stairs 1 2 3
8. Bending, kneeling, or stooping 1 2 3
9. Walking more than a mile 1 2 3
10. Walking several blocks 1 2 3
11. Walking one block 1 2 3
12. Bathing or dressing yourself 1 2 3

During the past 4 weeks, have you had any of the following problems with your work or
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other regular daily activities as a result of your physical health?

Yes No

13. Cut down the amount of time you spent on

S 1 2
work or other activities
14. Accomplished less than you would like 1 2
15. Were limited in the kind of work or other l )
activities
16. Had difficulty performing the work or other [ )
activities (for example, it took extra effort)

During the past 4 weeks, have you had any of the following problems with your work or

other regular daily activities as a result of any emotional problems (such as feeling

depressed or anxious)?

Yes No
17. Cut down the amount of time you spent on 1 )
work or other activities
18. Accomplished less than you would like 1 2
19. Didn't do work or other activities as 1 )
carefully as usual

20. During the past 4 weeks, to what extent has your physical health or emotional

problems interfered with your normal social activities with family, friends, neighbours, or

groups?

1 - Not at all

2 - Slightly

3 - Moderately
4 - Quite a bit
5 - Extremely

21. How much bodily pain have you had during the past 4 weeks?

1 - None

2 - Very mild
3 - Mild

4 - Moderate
5 - Severe

6 - Very severe

22. During the past 4 weeks, how much did pain interfere with your normal work

(including both work outside the home and housework)?
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1 - Not at all

2 - A little bit
3 - Moderately
4 - Quite a bit
5 - Extremely

These questions are about how you feel and how things have been with you during the
past 4 weeks. For each question, please give the one answer that comes closest to the way
you have been feeling.

How much of the time during the past 4 weeks...

A A
All of | Most | good | Some | little | None
the | ofthe | bitof | ofthe of | ofthe
time | time the time the time
time time

23. Did you feel full of pep? 1 2 3 4 5 6
24. Have you been a very nervous 1 ) 3 4 5 6
person?
25. Have you felt so down in the dumps | ) 3 4 5 6
that nothing could cheer you up? )
26. Have you felt calm and peaceful? 1 2 3 4 5 6
27. Did you have a lot of energy? 1 2 3 4 5 6
28. Have you felt downhearted and | ) 3 4 5 6
blue?
29. Did you feel worn out? 1 2 3 4 5 6
30. Have you been a happy person? 1 2 3 4 5 6
31. Did you feel tired? 1 2 3 4 5 6

32. During the past 4 weeks, how much of the time has your physical health or
emotional problems interfered with your social activities (like visiting with friends,
relatives, etc.)?

1 - All of the time

2 - Most of the time

3 - Some of the time

4 - A little of the time

5 - None of the time

How TRUE or FALSE is each of the following statements for you.

Definitely | Mostly | Don't | Mostly | Definitely

true true know | false false
33. Iseem to get sick a little easier I ) 3 4 5
than other people
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34. I am as healthy as anybody | ) 5 3 4 5

know

35. I expect my health to get worse 1 2 3 4 5

36. My health is excellent 1 2 3 4 5
ABOUT

The RAND Corporation is a research organization that develops solutions to public policy
challenges to help make communities throughout the world safer and more secure,
healthier and more prosperous. RAND is non-profit, nonpartisan,

and committed to the public interest.

1776 Main Street
Santa Monica, California 90401-3208

RAND® is a registered trademark. Copyright © 1994-2016 RAND Corporation.

36-Item Short Form Survey (SF-36) Scoring Instructions

Introduction

The RAND 36-Item Health Survey (Version 1.0) taps eight health concepts: physical
functioning, bodily pain, role limitations due to physical health problems, role limitations
due to personal or emotional problems, emotional well-being, social functioning,
energy/fatigue, and general health perceptions. It also includes a single item that provides
an indication of perceived change in health. These 36 items, presented here, are identical to
the MOS SF-36 described in Ware and Sherbourne (1992). They were adapted from longer
instruments completed by patients participating in the Medical Outcomes Study (MOS), an
observational study of variations in physician practice styles and patient outcomes in
different systems of health care delivery (Hays & Shapiro, 1992; Stewart, Sherbourne,
Hays, et al., 1992).

Scoring Rules for the RAND 36-Item Health Survey (Version 1.0)

We recommend that responses be scored as described below. A somewhat different scoring
procedure for the MOS SF-36 has been distributed by the International Resource Center
for Health Care Assessment (located in Boston, MA). Because the scoring method

described here (a simpler and more straightforward procedure) differs from that of the
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MOS SF-36, persons using this scoring method should refer to the instrument as RAND
36-Item Health Survey 1.0.

Scoring the RAND 36-Item Health Survey is a two-step process. First, precoded numeric
values are recoded per the scoring key given in Table 1. Note that all items are scored so
that a high score defines a more favourable health state. In addition, each item is scored on
a 0 to 100 range so that the lowest and highest possible scores are 0 and 100, respectively.
Scores represent the percentage of total possible score achieved. In step 2, items in the
same scale are averaged together to create the 8 scale scores. Table 2 lists the items
averaged together to create each scale. Items that are left blank (missing data) are not taken
into account when calculating the scale scores. Hence, scale scores represent the average
for all items in the scale that the respondent answered.

Example: Items 20 and 32 are used to score the measure of social functioning. Each of the
two items has 5 response choices. However, a high score (response choice 5) on item 20
indicates the presence of limitations in social functioning, while a high score (response
choice 5) on item 32 indicates the absence of limitations in social functioning. To score
both items in the same direction, Table 1 shows that responses 1 through 5 for item 20
should be recoded to values of 100, 75, 50, 25, and 0, respectively. Responses 1 through 5
for item 32 should be recoded to values of 0, 25, 50, 75, and 100, respectively. Table 2
shows that these two recoded items should be averaged together to form the social
functioning scale. If the respondent is missing one of the two items, the person's score will
be equal to that of the non-missing item.

Table 3 presents information on the reliability, central tendency, and variability of the

scales scored using this method.

Table 1
Step 1: Recoding Items
Item numbers Change original | To recoded
response category *value of:
1,2,20,22,34,36 1 — 100
2 — 75
3— 50
4 — 25
5— 0
3,4,5,6,7,8,9,10, 11, 12]1 — 0
2 — 50
3— 100
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13,14,15,16,17,18,19 |1 — 0
2 — 100
21, 23, 26,27, 30 1 - 100
2 — 80
3— 60
4 — 40
5— 20
6 — 0
24,25, 28,29, 31 1 — 0
2 — 20
3 40
4 — 60
5— 80
6 — 100
32, 33,35 1 — 0
2 — 25
3— 50
4 — 75
5— 100

* Precoded response choices as printed in the questionnaire.

Table 2

Step 2: Averaging Items to Form Scales

Scale Number of items|After recoding per Table 1,
average the following items

Physical functioning 10 34567891011 12

Role limitations due to physical health 4 13141516

Role limitations due to emotional problems3 1718 19

Energy/fatigue 4 23272931

Emotional well-being 5 24 2526 28 30

Social functioning 2 20 32

Pain 2 2122

General health 5 1 33343536
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Table 3
Reliability, Central Tendency, and Variability of Scales in the Medical Outcomes
Study

Scale Items|AlphaMean SD
Physical functioning 10 10.93 [70.61 27.42
4 0.84 |52.97/40.78
3 0.83 165.7840.71
Energy/fatigue 4 0.86 |52.1522.39
Emotional well-being 5 0.90 [70.38121.97

2

2

5

1

Role functioning/physical

Role functioning/emotional

0.85 78.77125.43
0.78 [70.7725.46
0.78 56.99 21.11
Health change —  59.1423.12
Note: Data is from baseline of the Medical Outcomes Study (N=2471), except for “Health

change,” which was obtained one year later.

Social functioning

Pain

General health
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Schools in Hiroshima Prefecture
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XU ®HIZ

JIRB RN TRA®EFR &
JIRBROIEEREFR R
N3 SVALIE T S S
JREFALE HREAR #R

ZDOEDT r— MREFEIEIZEET 5 TSGR L BT T,

ZOLR—=FOHI, COEOT U r— MBIV ELNTT— X OONTER %
HEREICRB R LT A2 L TY,
HERRHHBIOBEN O L ZNOLDT — A NERICE > THRETH D Z & 2N
*9,

ZOLVR—FOHRIIRKEL 221200 bnET, EitSnzERE . S OIZFEM
RIEH|TT,

A CIET — & L BET DR & —RMEM AR LES, %BE TILFRR, £ L
TPHEROFEMRT — 2 2R~ LET,

LiR— MIBET2EMLa A FRHLBEITNOTH THFF TZS 0,

Dear Sir / Madam:

We appreciate enormously all the collaboration you provided us for conducting this
survey.

The purpose of this report is to show some of the most relevant results that we
obtained from the data analysis. We specially focus on the results of the last parts
of the survey (part 3 to part 7), since we consider this information might be as new
for you as it is for us. These parts are: time perspectives, future life and migration
plans, social participation, life and health habits and happiness regarding various
life domains.

The structure of this report is divided in 2 basic parts: summarized information and
detailed information. In the first part we show some relevant charts and the general
tendency of the data. In the second part, we show the detailed results for the
questions sorted by school and school year.

334



We hope this information can be of interest for your own educational or institutional

purposes. In case that you have any further questions or comments, please do not
hesitate in contacting us.

Yours sincerely,

David Perez Barbosa

Graduate School for International Development and Cooperation
Hiroshima University

December 2016

Translation into Japanese by: Yamashita Masafumi
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435 — % [ Summarized information

ZON= F T, WSO OREE W TR S BEEENEHWNT —F 2R LET,
SRR B EERIC BT D E D L DT v — NAEHE D I T,
BRNEED S DIET 2R R L TVET,

In this part of the questionnaire we display some relevant charts and provide the most relevant
information in a summarized format. This is the number of students that were interviewed by school

and school year respectively, with valid questionnaire answers.

Students interviewed
250 237 234
200
150 127
gg 101
100
55 51 53 99 g
50 40
0
Chiyoda Kamo - Saijo Mukaihara Yoshida
mlm2m3

X—k1- EABM / Part 1 — Personal information

HIRT-DOBERBRIZOWTHZ T TEE N,

TRITFR I L OBERBRE & 2 EEOHER L 7,

BB LE 30%026 40%DEEDPBMEICBELRBR LI 8D £77,

Please tell us about your previous migration history. The chart below displays the
number of students in each school that have previously migrated. We can observe
that between 30% and 40% percent of the students have previously moved from a

different residential location.
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Have you moved before?

Yoshida
Mukaihara

Kamo-Saijo

I \ I
40% 60% 80%

Chiyoda

0% 20% 100%

EYes = No

WORNSIFFET L, FRITEDOBERBRN S DEFHEOENP DN 77,
AR TIZEF 235 ADOAENBEICBEEZ L2 E08H Y £,

(PRS- 24 A, TR S22 £ 105 A, PR S:

EEEERE T2 N)

A total of 235 students who have migrated before (24 in Chiyoda, 105 in Kamo-Saijo, 34 in

Mukaihara and 72 in Yoshida respectively).

34 N, HHE

Last migration year
30 28
25
21
20 18 19
15 14
o 10 B 10 M
10 8
6
5 3 4
1
0
a O NN o = uw) O M~ o O o — ©™
a o o o o o Q Qo 2 9 o - T
a O o o O o O O o O O o O O
— O N NN N NN N NN N NN

20 20

o =
-
o o
o N

2015

14

2016
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Last year of migration by school

30

25

20

15

10

5

0
g Q — N O I W0 © I~ 0 O O — N M < un O
o o o g o g g o Qo g g —«- - T - - T
g Q0 Q0 Q Q0 o Q o 0 Q0 o Q0 Qo g 9o g o Q9
— NN N NN N NN NN NN N NN NN

EChiyoda ®Kamo - Saijo ®Mukaihara #®Yoshida

ZOMIZHBEIBEEZRB LT ENH LD, BELIEFITHOW IR L)
@ fléfi%ﬁ’_ﬂ—: Ljﬁﬁ_o
Other students who migrated did not provide specific information about their previous

year(s) when they changed their residential location.
BEDEMA / Reasons for migration

AT EOBERBIITORTRSNET, HEROL > BEBHNGIAIC LB~ E
j‘o

The reasons for previous migration by students are listed in the chart below, from the most

frequent to the less frequent.
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3RO (MMOEHSIZLE)
1. 870 A F EF

26. F D

5. wECRELOER

11. BEROEEN

24 B IEH A RIELOER
2. WIRD LR

20. £ ERELOER

19. FEEF

6. BARD 2 HE R

21. B9MAE BFOE
TARDEE

17. A EER) CRE

16. A B EEE

9. BIRD LK

4. HOEE (OIS L)
5. WIRDEH

18. A BB LEE
15. A BE OO CRE

Reason

Reasons for migrating before

I

'I

i IIIII[IH

oy

H Chiyoda #Kamo - Saijo

20

Mukaihara ®Yoshida

30 40 50

List of reasons: father's change of job (due to the convenience of the parents), own admission or enrolment, others,
health condition of HH members, mother's relocation, living environment to raise siblings, father's employment, housing
conditions, living environment, business inheritance — father, entrepreneurship by father, own convenience for
commuting / schooling, father's change of job (by Company of convenience), mother's employment, stay close to
grandparents (paternal), live with grandparents (maternal), relocation of father, live with grandparents (paternal), stay

close to grandparents (maternal).

AFEDFHE L 145 / Age and gender of the students

EFEDF L VERID AT OW I PR TREINET,

The distribution of age and gender of the students is shown in the charts below.

4000+

3000+

200.04

Frequency

100.0

339

Mean =16.05
Std. Dev. =883
N =520




60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

Gender distribution

51.4%

44.5%

Chiyoda

42.0%

48.6%

Kamo-Saijo

56.9%

41.9%

Mukaihara

EMale EFemale

46.6%

43.8%

Yoshida

it-###E% / Household composition

TOFREKTIH, FKI L OEEDOHRAERNR B OEEREES R INET,
In the table and charts below the mean and standard deviation values of household

members of the students, separated by school.

School 2> Chiyoda Kamo-Saijo Mukaihara Yoshida Grand Total

Mean | SD | Mean | SD | Mean | SD | Mean | SD | Mean | SD

Males in household 2.27 1.22 2.13 1.05 2.18 130 | 2.15 1.16 2.16 1.14
Females in household 241 1.21 2.26 1.03 2.26 1.07 | 2.38 1.15 2.31 1.10
Older than 65 in HH 0.47 0.75 0.43 0.94 0.60 | 095 | 0.54 | 0.85 0.49 0.89
Older brother 0.48 0.82 0.33 0.58 042 | 063 | 0.44 | 0.65 0.40 0.65
Younger brother 0.48 0.71 0.38 0.61 045 | 0.70 | 0.35 | 0.59 0.40 0.63
Older sister 0.51 0.75 0.31 0.61 0.34 | 0.53 | 0.47 | 0.66 0.39 0.64
Younger sister 0.29 0.56 0.30 0.53 0.38 | 0.59 | 0.35 | 0.59 0.33 0.56
Older brother - living together 0.22 0.45 0.19 0.44 024 | 046 | 0.19 | 0.41 0.20 0.44
Younger brother - living together 0.41 0.66 0.37 0.66 0.36 0.64 0.31 0.57 0.36 0.63
Older sister - living together 0.17 0.39 0.20 0.47 0.20 0.43 0.20 0.42 0.19 0.44
Younger sister - living together 0.23 0.49 0.29 0.52 0.36 0.58 0.32 0.56 0.30 0.54
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0.20

/X— b 2- j@% [ Part 2 - Daily travel to school

AL E TOWFIREO RRER L | PRI L OB HIEN TR TRISNET,
The accumulated frequency for the travel distance to school and the modal share
by school are shown in the charts below.

Travel distance to school
100%

Average distance
traveled by
80% 7/ students (km)

60%

50% ——f—

90%

Chiyoda 6.48
Kamo-Saij | 5.90

40% ./ S S
30% //‘/ o
20% .
Mukaihara | 10.5
10% ———
0% 3

< 500m 05-1km 1-2km 2-3km 3-4km 4-5km 5-10km > 10 km R
Yoshida 7.10

—4—Chiyoda —#—Kamo-Saijo Mukaihara ——Yoshida

PRI OXREETFE /| Main travel mode to school — by school

BN RT 5 RO @R A W 58P HiEbBE L ERBTTEE T
TRLET,

Considering the combinations of travel modes the students use to attend each
school we summarize the results in the charts below.
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TORETIH, FRI L OFBEFHIEIB T 5@ FRHE R LET,
The charts and the table below show the average travel time by each school and by
each travel mode.

Travel time to school — average by school
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Chiyoda | Kamo-Saijo | Mukaihara | Yoshida
Average travel time 25.86 25.24 45.38 24.28
(in mins) by school
S.D. 21.20 14.72 27.46 15.41
Average travel time by mode (mins)
Walk [ 13.14
Train _— 48.80
Car+Train | . . . | 38.65
Car + Bus 1 . . . _| 4235
car I 20.57
Bus + Train 1 . . . . __152.86
Bus | . . . ] 4557
Bicycle _ 19.07
0 10 20 30 40 50 60

N— | 4- FROEHE /Part 4 - Plans for the future

BEREDSHE SNV OO FEREITBA~OMEIT TR TRINET,
FERITFR T L TRIN, BTOFRICEDFE EDHENRTED L ST > T
EJEaN

TERREVITE, ZNUDREVNVHLETHDLZ AR LET,

The desirability for the different future plans that were originally listed are shown in
the charts below sorted by school and compared to the average for all the schools.

A higher score represents more possible consideration of each plan in the future.
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43k D &i& - Future life plans

50
45
40
35
3.0
25
20
15
1.0
. 5= (=
f; g =A e t<3L%
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%ﬂi - I:‘_Td\ Efé CD% %Eﬂ o — %}E—f e iy 3’?% s
. T2 TH AFE - | FET L EE Ao
< 3 @0 | e | > [T o T e
2% g s (21T o < [k}
¥ ’ < = AT
3 =i
i<

mmmm Chiyoda 223 231|257|2.43|3.39|3.41|3.47|3.49|3.55|3.77|3.42|4.07 | 4.07
1 Kamo-Saijo | 2.10 | 212|264 | 2.74 | 3.40 | 3.40 3.52|3.46|3.89|3.81|4.61|4.16|4.33
mmmmm Mukaihara |2.40 1 2.36|2.81(2.77(3.48|3.45 3.49/3.79|3.74|3.73|3.094.33|4.21
Y oshida 223 233|265|2.66|3.51|3.55/3.70|3.78|3.78 | 3.96 | 3.36 | 4.21 |4.14
----- Grand Total [2.20 2.24|265|2.68|3.44 | 3.46| 3.56| 3.61|3.79|3.83|3.86|4.19|4.22

TR DBAERHE - Future migration plans

TRTEHSRICK T 522FF 2l L TOROBEFHICEAT 2 mENRRINE
R

In the chart below we can observe the preference for future migration plans among
all the respondents in the 4 schools.

19 3% O£ {E & @ - Future migration plans

(1) BAOERTII G BETHREINCBAT SR TS
(2) BECETCES T
@) ERE(CETMDLTILEBATLEL BB BRI & 33.3%
(4) FREATEDMIDOLN T BATEL SO H-TIND
(5) ¥, BEEADEL O E- HiF IR ELL
(6) IR, B ERTHFEADID M- Hif C B ET <
(7) 53, BHOERTHFEEADE N QM- SIS ET 20400

(8) IFRIBAAGRBREEEZTL 3 BHEL TS, H 3L RHT
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FEROBAFEIZET 2 MEICE L T SROFET L OSMITTRO L 512720
ESSAN

The following figure shows the distribution by school year among the 4 most
selected migration choices.
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BI~DIFEESE - Willingness to return

T#EIT 1431, 3k, SFEATHDEHAICREY 2N TT0?

[4.3.2. (1 431 12BWT NIV LEZXTESEE) S0P BERIZASEATND
GHNZR D 72T 022 | ORIV 2 EEDRIE 2R,

The following charts show the responses of the students to the following questions:
if you intend to migrate, do you want to return where you live now? (Q_4.3.1) If so,
when? (Q_4.3.2)

SHEATWSEFRIZEY LA

| |

Yoshida 33
| |

Mukaihara 9
| |
Kamo-Saijo 59

|

Chiyoda 13
[

0% 20% 40% 60% 80% 100%
uYes/(ZLv ENo/LilLrZ
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SEATWSERICEY =LA - [ FE&

Yoshida

Mukaihara

Kamo-Saijo

orncos. | o

0% 20% 40% 60% 80% 100%
W1)5ELIA ®(2)5~10FLIA 1(3)10~205FLIA m(4)205LL

F:Ihb2o0RICEAL T, PRI EDRIZAEL D LT L —B L THRWA, 2t
EDHEZZDEEMPIKMRLIENSE TH D, ZOEZEAMTHEIRE LT, ATk
DBAEITZEZ TRV EFEIE L TWDIZHRADL LT, TR 431 &£ 432 ITHEZELTWLHAE
ERRZ TN ENRBET oD,

Note: Although the number of students by school may not add up exactly between the upper
and lower charts, we report the results just the same way as the students provided the answers.
The basic reason for such disparity is that the students answered the questions 4.3.1 and 4.3.2
in the survey questionnaire even though they declared previously that they do not consider

migrating in the future.

NX—h5- BEAFELEESSIMNCET ARIE / Part 5 - Daily

life and social participation related issues

A& AT & ARSI BT 2RO/ RIT, 77— MZEE L& TOAEED T
PETRSNET, 2T TIFEFIEDOEWHDNLIRICEK R L TWET, ZOEN
REWVIZEFEHBICHETHIREN I VBN L 2R LET,

The results for the daily life and social participation related issues are listed by
average score among all the students who were interviewed, from the highest to
the lowest. A higher score means a higher degree of agreement, while a lower
score
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NX— |k 6- fEEE L ATERIE / Part 6 — Health and life habits

TRITI bR & AEEEICEA L THATH D 5 1ITEWNSDNLIRIZIE 57TV
ESSAN

ZHET o — MIEIZ LR TOEEDY v W TRIBENTHWET,
The following listed health and life habits are sorted from the most valued (score
closer to 5) to the least valued by all the students in the sample.

@5k &4 EE 18 - Health and life habits

B4 75L 4.67
FAIRIRTEST 4.62
T HTGEERE S D 4.61
NIVAOENIBEITIEFEED 4.58
BHHABEEND 4.57
FiESIBT T — RIS 45
EEETS 4.5

0 et 1N 4.38

AR—vETZE
SSTEENCBNT 2
ITFRD AEFIELIGS

LB LWATEEN ST A2 &

SCAEREERCTE BRI CAT<Z & (18-

TOMOHZFECRS D 777)

ZSEICIT

419
3.92
3.9
3.77
3.63
3.63
3.45

3.5 4 4.5
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N— h 7- FZERE /Part 7—- Happiness

AJERICB T 2B EHBITH T 2 EmEOFY 2z TR TRLET,

ZHET o — MIEIZ LR TOEEDY v W TRIBENTHWET,
The average happiness score in each one of the following life domains is displayed
in the chart below, based on the average scores given by all the students in the
sample.

FE12/E - Average happiness

HKEEDEE 7.64
ENTEITESEEBLUAD 7.50
g ENE 7.50
FiEREF 7.45
RO EE 7.45
RO fRE
FDELOV—wILF VD=2
BHBEEDOEE
RO A& DR
ZHET
HE
AFLCELTERLEZLWIE
REC IR E

BROE 0
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e — MR/ Detailed results

X— b 3- R B ERBROKEE/ Part 3 - Results of the time-perspective test

LUTFOBERICK T HRE 2T L FHETLTRLET,
Results of the following question are sorted by school and school year.

o TRHBmFFR

Chiyoda: School year 2> 1 2 3
1. RAEDBL (HEER) T & tixiwxﬂmﬁzﬁw DEERS, 433 424 | 435
2. g%\tﬁl:@h%ﬁ LARENSE. &, GLEELI--TEEEZEVNHS 378 372 378
3. ANETEIYUSIBZIRTOZEFEGELERS, 3.43 361 | 3.51
r = S N 2 : S
4. : K. THOEHLHLTLNIE...] EAEDRBIRZ®REBT DD 4.09 387 | 4.00
5 FhOERIE. BYDABERRICEAESNTWVWSEES 3.19 3.1 3.65
6. BHTOBRIZTDBELEZEDALHETIRNELELEES 3.19 248 | 3.27
7. BEFRYBRDLZEIIHEZELRDIZSES, 2.67 252 | 2.68
8 FIMEBEEEMIZITS, 3.02 3.04 | 3.30
9. FAIIMEHIEEEY OBBEICELLACTERIZLELL, 2.89 3.41 2.86

10. MM ZERLE-VEEI—LICA,>THM BEZREL. Th
LIZESFREERICANS,
11. HEXAMICEZ T, BOBEFELAP DL BEVHELYILEY

2.94 2.70 2.81

2.87 2.89 2.92

1B TS,
12. WFELRSEZBOTWSEEREENS, 3.96 398 | 3.78
13. EADBKOEELY LZREOHOYIYORELIE, KELRE
e 3.44 296 | 3.27
; 51 S S 5 H S
14. igg&é&:ol HAHDT, DA ZELESAHEYEDL Y HEL 274 285 273
15. X THEREHR] OEEZECOMFE, 2.35 2.70 | 2.51
16. BEDFNWEVNHZERZYERLEBWVLDHLTLES, 3.50 3.09 | 3.08
17. FAF1B1BZXRYIZEE TS, 3.69 326 | 3.32
18. HRIZENDZ LI FVELTRIZESHE S, 3.54 324 | 3.46
19. BELLTE, EAVNANEOREBEOBTHIMIDESITESTI-LN, 2.89 274 | 3.14
20. BLh-o=REZTCIZBVHI I ENTES, 3.39 341 | 3.46
21. %f\!i:_zz)wafé}ﬂz (REOXELRE) BREIKITIEHEZHBAEY 3.41 326 | 3.46
I2Z1TT %,
22. BEIZWEHLONEY, AICERIWEY LEZENH S, 2.85 259 | 2.30
23. FEFDOHERDORAICE>TERET S, 3.65 376 | 3.68
24. HFEELMNEVNS EEBEHEZBEHATFEICEETTVSATHDS, 3.57 361 | 3.46
25, BEEFFEVNBVHEMNEOTHFYEZLZLELESIZLTLS, 2.98 296 | 3.19
26. NEERIEICEBDRENTWAERELELERS, 3.07 3.15 | 3.32

27. WIFBEICELZLLEDTTEDIELLDPYELEVWERS, 3.02 259 | 2.84

28. SEZELTCEOAN, HOUVLEEOEBMICIEHODNEZELYKXE
ZERS,

29. FFXELDOHLEBREZENALIRELS, 3.72 324 | 3.22

3.56 3.59 3.22

350



Chiyoda: School year 2> 1 2 3
30. ﬁgﬁg??émt~%@ﬁﬁ#babhé%@&%?%@%iﬂ 3.46 313 | 349
31. VRO ZEBZ LT, MDODANENBREBLZEDIZHELHELNESIZLT
CnBEES. 2.89 270 | 2.97
32, FITEHT, NEDOBREFELOZ EIE. BMIZFEYEC D E
Y REE. 3.20 335 | 3.32
33. ETELEVYICYENESR EILESBIZHL, 3.41 3.41 3.27
34. HWED FSHYTORRESAA—CESNDIDIFE LN &1, 3.70 348 | 3.51
35 MEOI—IILVER. REYLEICTONWTERS L, TOBEEE 3.02 313 | 2.81
LI ENTELRL D, ' ' '
36. jﬁ??%bhfbéﬁf%,ﬁf@ﬂt&vﬁﬁﬁt%tihb 3.3 304 | 2.95
37. MEOLRBEEFILTHZDT, REICODWTHEEILTEYEEEZ L 2.91 205 | 278
YT B EFIFARELEERS, ) ) )
38. ﬁgigg?kﬁ$ﬁf%tuﬂbx%tﬁkzpbn—»éht 057 259 | 254
39. REIZOWTDHEZT IEKRNOIAL AL, BELZSIMNZENIZH
LTTER EEMb BN BE, 250 | 259 | 292
40. FAEEFBALHEBEZITTYELXETEEY [TEDHDIENTED, 2.85 252 | 2.78
41. FE. REA THEEMofzd, ) BELBEZEMALAH>TILND E 2.91 272 | 265
BAREEFNODEICEZMEFEWLESICLTLES, ' ' '
42. igﬁ%%ﬁﬁﬁ@&é%@k?étwkmuzo§ai_a%% 287 287 | 327
43. FLIFHBEREZELEFYRMET B, 2.59 224 | 2.41
44. FAFEBHELY IRBFIZKES F, 3.20 3.1 3.08
45. FAFPBREC LD HDEE, BREWBULZENTES, 2.81 285 | 2.95
46. SEFEICRDE. TOBAREE EESICERLATWSEHSZERD
e 3.50 313 | 343
47. SOHREVEFE. NERXHEVICHLERICHE->TLEL DT, &
DSBSt &S, 2.93 | 330 | 349
48. fTHNI—UNHRHZIEEDORALY B, FIRTEHEHH DFHMNT 317 302 | 319
BIZELTHOHIIADOISHEVNESERADRLWLERS, ) ) )
49. FAFRYBEESN TEL=-REDODZELEHRNITFELE, 3.26 313 | 3.00
50. FhiF. BEICEZ 2E=ELA>EHEEOENHEEICOLWTER
AACLES. 3.35 3.04 | 327
51. FhiE. BRD=OICH B L TEBEKDOBEWNWI LIZDNVTHP
UlTZ 2 ENTE S, 2.78 261 | 268
52. ?h"ﬂ%b\f:;ﬁﬁli\ FFOHLIEYELSOY NI EIEN=W0WER 289 3.02 316
53. BHIYEHLEDZSNRAELIVBERICEVWTNDIERS, 3.00 3.04 | 292
54. ﬁﬁsEﬁ@ki@a%fﬁbtLiotﬂ%tour%ztbi 3.04 291 316
55. ﬁgf&a%ﬁt%éktzuﬁﬁutﬁLt%ﬂ%f&éN%E 3.06 291 | 338
56. HEVLREBEET. TEAN LI EAHHOTHLEDSIBLESIZMNT 3.9 396 | 3.46

EHERS,
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® HEXmEFK

Kamo: School year 2> 1 2

1. RAEDBL (HBER) CEFAEOKRUEEUD—DFEERS, | 457 4.46
2. HULEIZEABELALEER. F. G0EELM-EEZEL 411 4.02

HE#3, ' '
3. ANETEIVUSIDIIRTOIELITEGMEERS, 3.66 3.59
4. <. THOEHHLTULAIEE...] EALEDBIRERIBST S 411 419

ERHB, ' '
5 FOERIE. AYDABEBRIZCERESINTWSERS, 3.44 3.62
6. BHTOHICTRILEEBALTHETHIRELELRS, 3.28 3.35
7. BEFRYRDZZEFMEZEFEELEDICSES, 2.93 2.88
8 FIYEEEHNICITS. 3.26 3.30
9. FIIMBHLEFHERY OFFICEHLLECTERITLAL, 3.01 3.03
10. AN EERLFE-VLEIZIT—ILIZE > THENMN BEEEHREL. 295 2.90

ETNLICESFEREEEIZAND, ' )
11. HXMIZEZ T, ROBEEELAFOCOOM2BVEEYE 276 574

EUYITEB TS, ' '
12. WFELRTEZEVNTVDEEMETND, 4.04 4.03
13. EAOBKOBELYELZAOHOYY OBELIE, KELR 3.52 3.47

REEZEET 5, ' '
14. NEEFHBD&ESI2HEZ2DOT, AAIZLESAHFYEHLY N

TS 2.89 2.78
15. FE THEREHRK] OFEZECDOLFET, 2.70 2.82
16. BEDFVWBEVWHEBRYERLEBWMELTLES, 3.50 3.46
17. FAF1B1BEXRTIZEZTTWS, 3.51 3.51
18. HHRICENDZEFREFVELTRIZESHE S, 3.76 3.61
19. BELLTIE,. BALPANEOREDEHTHEIHDESI2ESET:

v, 2.75 2.65
20. ELD-EREZTCIZEVHT IENTES, 3.76 3.66
21. FIE. RACER (EBELEELE) B EIIHT 2EH LM 3.84 3.65

BYICHEITT 5, ' )
22. BEIZLWLHLHARY, thAIZERIAEY LEZENDH S,
23. REZDOHERDORAICE>TERET S, 3.87 3.96
24. FFEBELMNEVNS LERZBEHRATEFFICEETVEIATH

2. 3.93 3.85
25, BEEFZENVRWVEEMN)BOTHFEYEZEZHZNESICTLTL

%,
26. ANEFFHICELERNTWVBEIRELLAS, 3.45 3.37
27. RIIBEITELEILLI-OTTESELRLPYELEZVWER

Do
28. SEHELLEDOAMN, HOUYLEOHBICEHOhS I LKLY 3.04 3.23

KELEERS, ' '
29. LB DOHMVEHREENMLIEL S, 3.65 3.69
30. FAIZREFZT BHEIIC. ZOERMSBONDIEDERSITDE 3.41 3.93

KIEIZHIT B, ' '
31. YROZEEDBZEEF. MOANENBREHIDICHELHRLNESIC 315 3.06

LTLNBERS, ' )
32. FACELST, NEDOBEBZELD I EIE, BMHIZIEYEL 353 3.9

Z &K YUKREL, ' )
33. FEEYICHEIES EIXESIZLL, 3.49 3.52
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Kamo: School year 2> 1 2
3. HNWEDFSOIOFRRBEAA—VFEENDIDIEH LN &
=,
35 MBEOI—IILORER. BEMEBEICOVWTEZ S L. T0ERE 3.00 294
EELOIENTELRLL LD, ' '
36 SHAEZELATLWSIHETH., BEOBELSHREBREEICH
5 - 3.09 3.04
gqLTLES,
37. MELREEFEDHLLIDT, RERICOVWTEHEZITLYERES 280 289
LIV B EIEFmaELEERS, ' '
38 MDANEIFZRIZIETFHTELRWNMIMAKRELGAIZO O FO—ILE 256 975
NTWbERS, ) )
39. REIZOWTIDEZT 2EHRNDLALEL., BEGZLIAZTH 054 241
2R LTTED AR HELALDTE, ' '
40. HFEBALHBEEITTYELZHERY ICEDHDENTE 268 263
%, ' )
41. FhlE. REDS TEEEhofzd, | BELBEEFEMILN ST 2 59 2 60
WBEBEREZNOLDEEICEZMEITHNESICLTLES, ' )
42. FFIANEZXZEAHFDHAEDIZTHEHICIFVRIEET & 3.09 3.06
HLEHALY, ' '
43, FhFOBEREZLEYRMET B, 2.27 2.55
44. FAITEMELY LRBRIFICRHS HT, 3.15 3.15
45, FhFVEREENHDIEE, FREMBYDIEMNTES, 2.83 2.82
46. SLHITRDE. TOBRERE S ZLSIZELATWVWSESE 3.55 3.39
BD215ZEnH5, ' '
47. SOHIOETF. NEEHFYICEEHICTLE>TLEL DT, 313 392
BEOLSICEMICESTIEWERS, ' '
48. THNRE—UINHEDIEBENERALY . FRTHHH DEFE 3.32 3.04
BTRICELTHIADOALHBVNESBERANMLNERS, ' '
49. FAFRYBEEINTELREOFTEOGHN IFEL, 3.25 3.37
50. FhlE., BEIZERI 2 E=ELA>EFHEEOLEVHESEIIONT
EZZIAALTLES,

51. L. BHDEHICHEELELH L K TEROBEWI EIZTDNT 262 268
LOYKITEHZENTES, ' )
52. BATERUVLEERE., FODILYESPY NI EICHENEND 994 288
LRSS, ' '

53. BALYILEDESIIAELMERICEVTINELERS, 2.94 2.82

54. FhlE. BHPDAEDSETHLTLELIFHIZDONTEZT
LES. 3.47 3.52
55. FAIHBLERICHDIAEBESEVNCH LTHERAMNTH IR 3.34 3.33
EEERS, ' )
56. HEVEBEE T, TEHMN 2L ENHOTEENSIBESIC 3.26 307

NTEHERS,
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o MFA‘/EFR

Mukaihara: School year 2> 1 2 3
1. BAEDBL (GESR) TEIFANEDKRYLGEEVD—DFEERS, 410 411 | 4.31
2. zgﬁftz'ﬁhﬁu\,f:‘“% T HNEELAIS-EEFENE 3.86 402 | 402
3. AETEIVYSIDIRTOIEIEREERS, 3.54 3.48 | 3.58
r 2 3 5 P Z
4. ;:\3(5%; HOEHLHHLTULNIE. ] EAEDRIRZREIT DL 410 405 | 378
5 FOERIEZ. BYDABEBRIZEGEEINTWLSERS 3.48 3.61 3.27
6. BHTOBHICTBILEZDBALHETINERLELERS 3.12 3.07 | 3.27
7. BEFERYRDZZEFMEZEFEELEDICSES, 2.72 2.59 | 3.09
8. FIIYEBEEHMNIZITIS. 3.14 320 | 3.33
9. FAXPBEHAEEREY OBMICEHLLHECTHRIZLEL, 3.10 3.21 2.78
10. AN ZERLEVEEZI—LIcEAN>THEN BEZBREL, #
NoI—a 5> FREEEICAND. 2.86 | 3.04 | 340
11. EXMMICEZT. WOBEFELAPDOOM>EFERNVHEIYLE
VIZEB TS, 3.02 279 | 3.38
12. PFEHRSEEZBLTWSEEREEND, 3.92 4.00 | 3.89
13. EADBEKOERMLY LREDOHEHYIY ORELRZ L XELA
BELELET S, 3.26 325 | 3.80
T 5127 < ] 5 M S
14. &_:._l;;écha! HAEDT,. AMNMAIZELESHABHEYEDL YA 280 295 203
15. FhlE THEBEBR) OFEZE L OAFE, 2.44 2.84 | 3.20
16. BEDENBLHEZYRLEBWLWELTLES, 3.30 345 | 3.20
17. FI1EB1BZXIIZEZT TS, 3.32 346 | 347
18. HIRICEND Z EFFEVDELFRIZCESE D, 3.20 3.45 | 3.58
* N =4 3 = |- -
19. i;i.?t LTk, B P ANEDREDHTHAIIDLSICESET- 294 293 3.20
20. ELM-EREZICICBEVWHI ZENTES, 3.68 366 | 3.69
21. *“f: g}kw&@z (REPEXERE) BEICHT 2HEHEZHRERE 3.30 339 | 3.60
YIZ&ETT 5,
22. BEIZLWCHLNEY, AICEEShFEY LS ENDH S, 2.56 318 | 244
23. FIZDHFELDOKAICE>TERET B, 3.68 3.66 | 3.51
24. FIFELLMNENSLERZEHAKRTEICEETLEATHS, 4.02 379 | 364
25. BEIFFEFVEBVWHENMNBZOTHEYEZLTWLELSIZLTLS, 2.88 312 | 2.96
26. ANEIERIEICEBRENTNEIRELLERS, 3.34 3.18 | 3.29
27. tﬁ\(i:@fliiﬁﬁ’&mbf:@'@f%é:&Eb’(b'd BEL-WEE 204 3.95 3.40
28. ;ﬁ;fbdg%o)ﬁm WO Y L EDERBIZIRDNADIELYK 3.12 327 | 318
29. FIFEROHILBREENALIEL S, 3.62 3.63 | 3.56
30. :é:i:il“ifiz?'éﬂulm FOBRRMASEONDEDELRSIIDEXR 3.08 321 | 3.38
31, VRO ZEBZEIF.FDAENBREEEDICHESHENKESIZL
T<hBERS, 3.16 3.02 1 3.24
32. FTELT, NEDBEZRELO LIE, BMHIZE-EYELCC
bEYREE 3.52 321 | 3.40
33. FHEEYICHENES EITRSIZHL, 3.38 3.18 | 3.27
34. PWED FSHOITOFRESA A—CEGNDIDIFHLIN L1, 3.36 366 | 3.47
35. MEOI—ILPHERE, EMEEICOVWTERDE, TDOBEE 292 320 | 3.11
BLHIENTELECE S, ' ' '
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Mukaihara: School year 2> 1 2 3
36. ﬁf?ﬁifu\,m\éﬁf%, BEDL= & 5 HIREREBITHHE 3.02 329 | 311
37. PMEPRBEEFEDHLLIDT. REIZODWTEHEZILTEYEREL 290 208 | 3.00
U B EIERAREREER S, ' ] ]
38. FDANEEGEFZIFEFSTELGWNMIMKREGAICOO FPA—ILE
ATnBEmS. 2.38 293 | 284
39. REIZDOWTDEZTIEERNDLMLEL, BELR LA FNIC 268 289 | 267
MLTTESHZEIFMBLGELNSTE, ) ) )
w.%u%%&tﬁ@éurfw$§ﬁﬁﬁuEﬁmé_t#fé 266 287 3.07
41. FhE. RED (LM ofzh, | HELBEEFEHN LA >TL 262 262 | 278
LEEREETNLDEICEEE TRV ESICLTLES, ) ' '
42. HFIANEEZEBEAHFDHZHDEDIZTEHE=HICIFURIEET &
L. 2.90 279 | 2.98
43. FAFOBEREZLEFE YR MET B, 2.50 2.70 | 2.80
44. FhIEEMELY HBIFICRSF, 3.20 3.30 | 3.20
45. FhIDBRECENHDLEE, FREWMBUDLENTE D, 2.92 3.02 | 3.13
46. SERKICIBD L. TOBRERE S I-LSIZELATWSERER
SH B bR DD, 3.46 355 | 3.18
47. SOHEPETF. AEXHFYICHLEHICHE->TLELDT,
EDESICEMEERNEES, 3.38 | 341 | 342
48. T/ —UAHOEEEBDRALY L, FIRTEHFEM DFETM 3.54 318 | 3.24
THRIZELTHIMDOOLHEVNESBERADMLWLERS, ) ) )
49. FIFRYRINTEREOTELEHMMNTFE, 3.08 3.48 | 3.27
50. FhIE. BEICEIFELI>FHESOENHESEIZODLTE
EAATLES. 3.12 366 | 3.20
51. ®II. BHDE=OHIZHLIELEH L TEEKROGZWI EIZTDOWVWTE
PYFEITDRENTED, 2.60 3.02 | 3.36
VAN 3 S A L] Py o - - o
52. ngﬁutﬁﬁﬁJﬁwéxU%ﬂbutu;tkﬁutut 314 291 3.02
53. BALYLEDZIDNIFLIWERICEVWTCNBLERS, 3.14 273 | 2.84
AN = <3y - — =
54. zg\En@ki@v%tﬁbrLiotﬂ%kour%ztb 330 3.39 3.94
ol - - 3 % 1= & 0 = S
55. zga‘f;;‘*F‘;Elﬁl‘%é)\t%(ibﬁukﬁ LTHERMTHEIR 3.30 339 | 3.04
56. HEPRBET. TELD S ERHHTHLEDSIBLESIZH, 5.34 332 | 298

TEHERS,
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& HREEER

Yoshida: School year > 1 2 3
1. RAEDRT GER) ZERFRAEDKYLEEVD—DFEEERS, | 448 422 | 4.26
2. HWNEIZENBELAERXR. &, GLEE LA ERZEZEN
W, 4.15 3.99 | 4.07
3. AETEIVYSIDIRTOIEIDEREERS, 3.72 343 | 3.59
4. $i~Fhwﬁ&&trunmmjtxiwﬁméﬁﬁﬁé: 418 415 | 422
ENRHDB,
5 FAOERIZ. BYDABEBRIZCEGEEINTWSERS 3.45 3.30 | 3.55
6. BHTOBHICTEILEEZDBALHETINERLLERS 3.53 3.09 | 3.27
7. BEFRYRDZZEFMEZEFEELEDICSES, 2.85 261 | 2.95
8. FIIYMEBEEHMNIZITS. 3.13 328 | 3.28
9. FIIMBHLEFHERY OBFFICEHLLECTERITLAL, 3.02 2.97 | 3.03
10. AN EERLFE-VLEIZIT—ILIZE > THENMN BEEEHREL.
INSIE > FREERIZAND. 313 | 3.24 | 308
11. ARMIZEZ T, ROBEFELAPOOM>EBENEEY D
EQCEE TG, 3.33 295 | 3.22
12. PFEHRSEEZBLTWSEEREEND, 415 418 | 3.98
13. EAOBKOERLY LZADOHBOYY ORELI L, XEL
FREEEELS S 3.43 350 | 3.51
A 5 2% q N 5 At N
14. 2ﬁf§§;ol HBDT, DAIZLESHAHBFEYEDLY A 261 286 292
15. L THEZREHR OEFZECDHBFE, 2.72 272 | 2.94
16. BEDENBLHEZYRLEBWLWEHELTLES, 3.26 323 | 342
17. FI1EB1BZXIIZEZT TN S, 3.46 3.38 | 3.58
18. HIRICEND Z EFFEVDELFRIZCESE D, 3.80 374 | 3.74
* P2
19. i;iﬁtl,rli BANMANEDREDETHAILIDKE S IZEET- 303 284 310
20. ELM-EREZICICBEVWHI ZENTES, 3.80 350 | 3.61
21. FhlF, RADER (REOEAELE) B EICHT IHEHEZHRN
eyt 357 352 | 364
22. BEIZLWCHLNEY, AICEEShEY LEZENDH S, 2.71 260 | 2.36
23. FIZDHFELDOKAICE>TERET B, 3.77 379 | 3.73
m.%ﬁeab#tuotﬁﬁéamﬁiicisruéﬁﬁb 3.72 380 | 3.68
%.§£H¥UMUE@#UUGF&$U%ZHU$5Equ 289 278 | 292
26. NEERIEICEBRENTNSEIRELLERS, 3.30 325 | 3.34
27. %ﬁfli;ﬂfkﬂ%%?ﬁbt@ft%é CERLPYELEWER 3.93 288 3.02
28. %é%bt%@ﬁﬁ~ﬁmmutamﬁﬁtﬁbné:axu 318 3.03 | 3.41
RKEFLERS,
29. FIIEPDOHVEBEREBMLIEL S, 3.74 3.74 | 3.71
30. FAIXRERZET BRI, TOBRRMSF/ONDIEDELSIELDE
FHE -5, 3.22 3.35 | 3.40
31, VRO ZEBZEIF. MOAENBELEEDIZHESHENELESIC
LT<hBEmS, 3.16 312 | 3.21
32. FIZELT, NEDBEZELO Z EIX, BathIZf-EYEL
CEE KBS, 3.32 328 | 3.40
33. ETELEYIZHE/ESR EIFREBIZHN, 3.53 3.41 3.52
> SR AT —CEE fl
34. HWEDFTIOIPORPRBAA—VEENDIDITEHL N & 358 3.62 373

=
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Yoshida: School year > 1 2 3
35 MEOIT—IILPHER. REMBEICTODNWTERDE. TD1RTE
ERLEENTER RS, 305 | 298 | 315
%.%ﬁ&&%ghfuéﬁf%\ﬁf@@t;omﬁﬁ&atﬁ 310 332 319
gLTLES,
37. MEPLRREEEDLDIDT, REKICOVWTHEZEZILTIYERFE 282 293 | 3.09
LIzYUT B EIEFARERLEERS, ' ' )
38. RDANEEFFIZIEFHTERMIAKRELRAIZOY FA—ILE
ATnBEES. 268 | 241 | 2.93
39. REIZOWTIDEZTIEERSDOMLHL., BEHE LN EL
ISHLTTES S LS BLA L, 295 | 29T ] 2%
40. %@%BA&%E%MTT%%%%E&Utﬁmé_tbf% 269 275 295
41. FIE. REDN TEEEh 21z, | BELBEFBMLAST 248 280 | 3.00
WAHEBRETNLDEICEFETHAWNKLSICLTLES, ' ' '
42. FAIANEEZTBEAHOHDELDICT B=HICIEYRIEET &
I 3.06 | 290 | 3.14
43. FhFPBERETZEZF) R MET B, 2.63 2.65 2.72
44, FhFEMHE Y HEBRBEICHKS HE, 3.25 3.27 | 3.21
45. FUEPBIREZ LD HDHLE. FREMBYULZENTES, 2.83 299 | 2.96
46. SEFHICIFEDE., TOBREEELSIZELATWSESZE
BO3 B, 3399 ] 928 | 339
47. SOHREPEF. NEEHFYICEEHICHE>TLELE=DT.
BOESCEMIZEENERS, 356 | 327 | 329
48. fTHNZA—UNHEOHIEZEDRAEY . FIRCTHHFNDFEH 332 343 | 392
BTHIZCZELTHTIIDOOLHENESIHERADMLLERS, ' ) )
49. FIFRYREINTEEREDTELEHIAIFET, 3.37 3.32 3.44
50. FhiF. BEICEZ > F-ELI>EHESOENHESIZDONT
5 AATLES. 3.23 3.21 | 3.40
51. FlE. BERDE=OHICHEIELH LS TERIEKDGEWNI EIZTDNT
LPYFITHENTES, 2.86 275 | 3.21
VAN i r Py o - - o
Q.f;gﬁut%ﬁw~hbéiUtﬂbUtu;tLEMtu 286 3.02 318
53. BHLYILEDESINEFIVMERICEVNTNDERS, 2.76 2.86 | 3.03
54. %gsEﬁwkiwotfﬁbfLiotﬂ%touf%zf 3.09 333 | 3392
2R - . ~ s = &4 il 7= 3
55, zgﬁ;;ﬁ%l%ékt%@&ﬁmtﬁbfhﬂ%f%é« 3.56 323 | 327
56. HEVPREBEE T, TELEM LT ERHBLTEEDSIBLESIC 3.20 203 | 3.40

MTESHERS,

357




/N— |~ 7- EEE | Part 7 — Happiness
BERDFET L OFEME TRIRLET,

FEIZIZER LT, 1 b EmENMES, 10 PR bEBENEWVIREBEZRLET,
The detailed average results by school and school year are listed in the tables
below. Students gave a score to their happiness in a scale where 1 is the lowest
and 10 the highest possible value.

School name Chiyoda

School year /| 224 1 2 3 Total
Mean SD Mean SD Mean SD Mean SD
EH) Family finances - Happiness 7.02 2.42 6.52 212 6.57 2.10 6.73 2.23
BERBE0OERE Health 7.09 2.72 6.30 1.98 6.43 1.99 6.65 2.32
RiEDRE Family's health 7.61 2.48 7.04 1.83 6.73 1.88 7.18 2.14
ERTD AN & DB Relations with your neighbours 7.06 2.49 7.04 2.19 6.49 2.00 6.90 2.26
;C/?'f’?: a,;z;:”' Relations in other social 670 | 279 | 702 | 199 | 678 | 190 | 683 | 2.31
BE Education 7.15 2.24 6.07 2.03 6.46 1.54 6.60 2.04
RIEDEF Family life 7.26 2.44 7.04 2.31 7.00 1.89 712 2.24
RIBOURETE Leisure and social life 7.09 2.15 7.02 2.1 6.89 1.79 7.01 2.03
HIEKE Standard of living 7.06 2.18 7.28 1.97 6.95 1.87 7.10 2.02
#%?f WTERL What you are achieving in life 6.78 2.78 5.72 2.22 6.54 2.05 6.36 2.44
ig;f REEES Current safety 7.09 2.47 717 1.98 7.19 1.85 7.15 2.14
FRORIL Future safety 6.07 2.7 5.61 2.03 5.70 215 5.82 2.34
RO HE Spirituality / religion 6.46 2.35 6.61 2.24 5.65 2.00 6.29 2.24
EFEEK Life as a whole - Happiness 7.20 2.33 7.07 2.06 6.89 2.03 7.07 2.15

Total students 54 46 37 137
School name Kamo
School year /| & 1 2 Total

Mean SD Mean SD Mean SD

Kit Family finances - Happiness 7.39 2.29 7.57 2.23 7.48 2.26

BERBEOERE Health 7.59 2.25 7.65 2.22 7.62 2.23

RIEDERE Family's health 7.70 213 7.77 2.03 7.74 2.08

SERTD A EDER | Relations with your neighbours 7.43 2.24 7.56 1.84 7.50 2.04

ifﬁf’bj\ a:; :Z Relations in other socfal 7.63 204 | 751 | 200 | 757 2.02

BE Education 7.56 2.1 7.22 213 7.38 2.12

RIEDEFE Family life 7.98 213 8.05 213 8.01 2.13

RBOUHRET Leisure and social life 7.73 2.10 7.92 2.09 7.83 2.10

HIEKE Standard of living 7.87 2.00 8.04 1.80 7.96 1.90

tg'[{f?&['\ TEM What you are achieving in life 6.90 2.35 6.86 2.23 6.88 2.29
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School name Kamo
School year | 24 1 2 Total
Mean SD Mean SD Mean SD
;ﬁ;}:;fﬁéf: = Current safety 7.74 1.94 7.79 1.85 7.77 1.89
ORI Future safety 6.23 2.52 6.25 2.45 6.24 2.48
SRBAFEME Spirituality / religion 6.94 2.56 7.22 2.19 7.09 2.38
iR Life as a whole - Happiness 7.70 2.19 7.88 2.01 7.79 2.10
Total students 210 223 433
School name Mukaihara
School year /| 24 1 2 3 Total
Mean SD Mean SD Mean SD Mean SD
EH) Family finances - Happiness 7.34 2.41 6.21 2.63 7.22 2.30 6.89 2.50
BERBE0OERE Health 6.98 2.83 6.30 2.46 6.84 2.54 6.69 2.61
RIEDREE Family's health 7.48 2.37 6.52 2.44 7.00 2.34 6.98 2.40
ERTD A & DB Relations with your neighbours 7.24 2.49 6.25 2.24 6.91 2.38 6.77 2.39
:f)ai':bj‘ 0:,; :Z Relations in ofher socia 664 | 238 | 645 | 230 | 718 | 247 | 673 | 230
BE Education 7.30 2.27 6.14 217 7.1 1.92 6.81 2.18
RIEDEFE Family life 7.70 2.39 6.91 2.33 7.69 1.96 7.40 2.27
RIBOUHRETE Leisure and social life 7.50 2.13 6.71 2.36 7.40 213 718 2.23
HIEKE Standard of living 7.64 2.21 6.66 2.26 7.38 2.09 7.20 2.22
t?’%l{f?;\ TEM What you are achieving in life 6.88 2.30 6.45 2.26 7.1 2.05 6.79 2.22
gztl';:;?i & Current safety 712 2.50 6.95 2.31 7.31 2.02 7.1 2.29
RO RN Future safety 5.58 2.81 5.80 2.32 6.42 2.36 5.91 2.51
RO ME Spirituality / religion 6.42 2.67 5.57 2.30 6.91 2.23 6.25 2.46
HEEE Life as a whole - Happiness 7.22 2.53 6.68 2.27 7.27 2.08 7.03 2.31
Total students 50 56 45 151
School name Yoshida
School year | 224 1 2 3 Total
Mean SD Mean SD Mean SD Mean SD
Kt Family finances - Happiness 6.84 2.21 6.78 2.55 7.10 217 6.92 2.30
BERBEOERE Health 7.22 1.97 6.73 2.59 7.46 2.35 7.16 2.33
RIEDREE Family's health 7.47 1.91 6.98 | 236 | 745 | 2.14 7.31 2.15
ERTD AN & DR Relations with your neighbours 6.90 2.20 6.71 2.62 714 2.32 6.93 2.38
ifﬁf’bj\ ?;:; Relations In other social 705 | 213 | 720 | 225 | 720 | 222 | 719 | 220
BE Education 6.81 2.47 6.90 2.36 6.97 2.31 6.90 2.37
RIEDEF Family life 7.38 2.14 7.32 2.35 7.66 2.16 7.46 2.21
RBOURETE Leisure and social life 7.05 2.24 713 2.39 7.43 2.24 7.22 2.29
HEKE Standard of living 7.15 2.10 7.10 2.18 7.21 2.29 7.16 219
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t?‘%l‘ff&[’\ TER What you are achieving in life 6.97 2.11 6.68 2.27 6.82 2.20 6.82 2.19

étt;:;fféf: & Current safety 7.44 1.82 7.43 2.06 7.52 2.18 7.47 2.03

ORI Future safety 6.29 2.28 5.87 2.40 6.66 2.30 6.30 2.34

SRR ME Spirituality / religion 6.70 2.23 6.43 2.49 6.81 2.30 6.66 2.33

EELR Life as a whole - Happiness 7.43 2.02 7.15 2.26 7.45 2.24 7.35 2.18
Total students 93 92 111 296
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Appendix E: Survey of
Health-related Quality of Life in

Japanese cities
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List of question items

HIT=OMRIE#HZ T I,
bRTOFmEHZTIIEIV, W% Age
HRTOBEFVOHIEEAEH X T I,

Gender

Residence

LR (Jb¥#iE)  Sapporo city (Hokkaido prefecture)

il (EHR)
SWEEN BWER)
TR (TER)
W2 3K (CGERHD
R ()1 IR)
JIE T (R ) 1)
FEARIR T (A 1)
R IR )
FRl T (FRE )
AT (R )

A Em (B
Ak R
KB CRBRF)
B ORIR)
AT (i)

fi] (L o] L VR
IR ORI
AL (4 fif] B2
R T (i o] U
EREIZIFEATH N

B T-OWEEHZ T,

=tEE
ANEBE - BHA
HE %

IR— K« TRRA R
B - HERR
¥

JETE

sl

biple LT L OBRITLLT O ERUZH TTED £970,

householder and you

SC1
SC2_1
SC3
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
SC4
1
2
3
4
5
6
7
8
SC5
1
2
3
4
5
6
7
8
9
10
SC6_1

SC7_1

AN S

SC7_2

LY =
FliE

A EAN

A E O R EE
HEEDOF

A E O ORRE
HE FE DR
HHETEOREE

A = OEEE DA RE
A= DA RE

A =D ek - gk
Z DA,

Sendai city (Miyagi prefecture)

Saitama city (Saitama prefecture)
Chiba city (Chiba prefecture)

Tokyo metropolitan area (Tokyo prefecture)
Yokohama City (Kanagawa prefecture)
Kawasaki city (Kanagawa prefecture)
Sagamihara city (Kanagawa prefecture)
Niigata city (Niigata prefecture)
Shizuoka city (Shizuoka prefecture)
Hamamatsu city (Shizuoka prefecture)
Nagoya city (Aichi prefecture)

Kyoto city (Kyoto prefecture)

Osaka city (Osaka prefecture)

Sakai city (Osaka prefecture)

Kobe city (Hyogo prefecture)

Okayama city (Okayama prefecture)
Hiroshima city (Hiroshima prefecture)
Kita-Kyushu city (Fukuoka prefecture)
Fukuoka city (Fukuoka prefecture)
Others

occupation

an office worker

a government employee

independent business

part -timer

homemaker

student

unemployed

others

relation between

householder

householder's spouse

householder's child

child's spouse (son/daughter-in-law)
grandchild

father/mother

spouse's father/mother (father/mother-in-law)
grandfather/grandmother

brother/sister

others

bR OREFHEO N Z, &R ZAFEE5D TH 2 T3V, /A The number
people living together (including you)

HRT=OWHANIC, UTFOBEBIZHSETHH TN 6o LoWETH, AEBEALLIZE
In your household, how many pre-schoolers are there?

HRT-OWANIC, UTOEBIZEET 5 HIT06 s LeWETh, AEBEALIEE
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VY, /A In your household, how many elementary schoolchildren are there?

SC7_3 HRIOHHNIC, UTOEHBISKETLIHTNE s LeWETh, AMaREALKLES
VW, HE4 In your household, how many junior high school students are there?

SC7_4 SHREOWFENIC, UTOEBISKETEHENEs LeWETh, AMaeREAL S
VW, 4 In your household, how many senior high school students are there?

SC7_5 HREOWHNIC, UTOEHBISKETEHENEs LeWETh, AMaREAKLS
W, SEKR - EEAE In your household, how many junior college students/students at a
college of technology are there?

SC7_6 HARTOHHNIC, UTOEBICKETIHENEs LeWETh, AMaeREAL S
VW, SR - REREAE In your household, how many college students/graduate students
are there?

SC7_7 HRRI-OMHNIZ, UTOHBIZEZST2HEN6o LeWETh, ABAEBEZLLLEE
VW, SAFE  In your household, how many knowledgeable people are there?

SC7_8 HApl-oMHENIZ, UTFOEHBISELATLHETNE > LeWnETh, NMaeBEALES
VW, /6 5Ll EDF In your household, how many persons age 65 or older are there?
SC8 DHIRTTHEE OREERTZLEETHETD, TETHEE] 21 048, TETHARE]
ZOMETDHE MRS HWITARD EBWNETD, WTNOLOET AR TS 723V, / How

do you feel that you are happy now? Assuming 'very happy' being 10 points and 'very
unhappy' being 0 point, how much is your current happiness?

SC9_1 HEhHRFT Do you have a driving license?
SC9. 2 HHAHH Do you have a private automobile?

SC10_1 &R7=DEENHEF Y OAIGEER £ TO, BB LZOHEMAHx T EEW, i
%P1 the distance between your house and a city hall

SC10_2 &= DEENHEF Y OAIGEER £ TO, BB L ZOHMAHx T ZEn, /H
& - 847 the distance between your house and a post office/a bank

SC10_3 &= DEENHEF Y OAIGEEMR £ TO, BB LZOHMAHx TS, /4
HEER - fRBE the distance between your house and a kindergarten/a nursery school

SC10_4 HRT7T-OEEN LRV OATEREEMZK E TO, BB LZOHL#x T 7ZEvn, /)
4% the distance between your house and a primary school

SC10_56 &H7R7-DEENHREH Y OEIGEERR £ TO, BB L ZOEHEH LTI EEn, Jh
4% the distance between your house and a junior high school

SC10_6 HR7T-OFEENLRE Y OAIEEERZK E TO, BBIXZOHMZHx T3, /&
SR the distance between your house and a senior high school

SC10_7 ®R7T-OEENORF D OATEEERZK E TO, BBLXZOHHL#x T3, i
5 the distance between your house and a hospital

SC10_8 HR7T-DIEEN LRV OATEREE MG E TO, BB LZOHHx#x T3, /A
B the distance between your house and a public hall

SC10_9 &= DIEEN LR Y OAEREM K £ TO, BB L ZOEMEZHAA T ZEN, /]
R - EH.2 EORR the distance between your house and a station

SC10_10 & 72 7= DAEED B V) OATEREMFR £ T, BB L ZOEEZHA T 7ZEN, /A
A A the distance between your house and a bus stop

SC10_11 & 722 7= DAEFEN B % V) OAIGEIE £ TO, BB LZ O Hx T EEN, /A
—/X= the distance between your house and a supermarket

SC10_12 & 722 7= DIEEN B i Y OAIGEE £ TO, BB LZOHEMA#Hx T EEW, /A
=] the distance between your house and a park

Q1_1_1 HRI=OEFEOEMEE S ZHATIIESW, SHEE S zip code
Q1. 2.1 BUEFRTCORMEFREZAA T IV, JTHEMEELTWDS the length of
residence in your present address

Q1_3_1 ®RIENBEFVOFEFEIZONT, BTHEROHFNHEIRL TS E I, a
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style of your house

1 — a detached house
2 REBRET a row house

3 HFEfFEE apartment

4 ZFOfh others

Q1.3.2.1_1 W DIEEL W) O FESR B How many stories does your house
have?

Q13221 BT DEREOERE Bl OEEORE Which floor is your
apartment on ?
Q1323 T L= —DFE Is there the elevator in your apartment?

Ql 4  HREOWEOERNAILZ, BBLZEEDOLL H5WTTD, ROTNOELHTITEDLHD
BN L CTL XV,  What is your annual income?
1 10 0GR (H%A8 J7 M AK)
2 100~1997HM (HE8 HM~16715M)
3 200~299 KM (H&1 7HM~247M)
4 300~3991HM (H#25HM~33HM)
5 400~4995M (H#E3 47M~417M)
6 500~599 /M (HE4 2 HMA~495M)
7 9
8 9
9

600~699 KM (HES50JM~587M)
700~799HM (H%E5 9 /5M~66 /M)
800~899 M (H&6 71M~747)7H)
10 900~999 KM (H#75/17M~83JH)
11 1000~1499,5HM (H#ES4M~12475H)
12 15005MLLE (H&1 25 ML)
13 2 % 72 < 72\~ / Do not respond

Section 2, Health habits

Regarding your lifestyle, for the following items how much it applies to you?

Q2_1_1 R0 AEFEEBICODWTEFZNRLET, LTOEAENOHENEDLS bWHRTIZH
TIEEY EI0, HEHAEZREXTWS You eat breakfast every morning.

Q2_1_2 HRT-OAEEEBEIZOWTEBHALET, UTOZNENOHENEDLS bWHRT-IZH
TITEDETh, 1 BFEH7~8EMIZE TS You sleep per day for 7-8 hours on the
average.

Q2_1.3 ®RIOAEEEBEIZOWTEBZALET, UTOZNZENOHENREDL bW RTIZH
TIEEY T2, RBERANT 2 %2E 2 TRFE% LTV 5 You consider the nutrition
balance of the meal.

Q2_1_4 HRT-OAEEEBEIZOWTEBSHALET, UTOZNENOHENEDLS bWHRT-IZH
TITED ET0, SEZ A" ETH DR You do not smoke.

Q2_1.5 SRIOAEEEBEIZOWTEZALET, UTOZNZENOHENEDL bR TIZH
TIEFHEDY 0, JTEEBREHAAR—YEZ L TND You play exercise and
periodical sports.

Q2_1_6 HRT-DAEEFEEBICODWTEFZNRLET, LTFTOENENOHEN EDL bnHR7ITH
TIEEV ET2, JHH, TARICZEDOBEA KA T2 You do not drink alcohol that
much every day.

Q2_1_7 RO AEEEBICOWTEFZNRLET, LTFTOENENOHEN EDL b nHR7ITH
TIEEY 90, SFEREREIT 1T B 9RFRILINIZ & £ Ty 5 You keep working hours within
nine hours a day.

Q2_1_8 HRT-DAEEFEEBIZOWTEFZNRLET, LTFTOENENOHEN EDL bW\WHRITH
TIEEV ET0, JHRERA ML RAZZARIZE L 2D You do not feel conscious stress
that much.

1 &< %0 &Y affirmative
2 1FEH TILE D nearly true
3 {if & HE z 72\ indefinable
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4 FEAEHTITE 5720 hardly apply
5 HAFADH TITE 5720 not applicable

Q2.2 1 WEICFEHRUZL Y . ABERFINZME ) RERFKUCDL P72 L1EH 0 £ 0,

Have you suffered from any big disease with hospitalization or operation so far?

Q22211 1-oH 4 When was it?
Q2.3_1 HRTDONEDOEDLYBEWVIZONWTHZ TSI, /I NFEHTE D EENnE
T, Do you think that a person is generally reliable?

Q232 HRIZDONLEDEDY EVIZONTHA TS, /L DHE. NIMADKIIL &
5 &9 5 EENWETD, Do you think that in many cases, a person is going to be helpful for
another person?

Q233 HRIDOANEDEHDY GEVICONTHZ T IEI W, SBUE, 1 - A LTV 2 His[H
K (RT7oTATDITN—TRBKDOE L) 13H Y £975, Do you participate in the
regional society (including the group of volunteers or hobbies) now?

Q2_3_3_SNT1 BRTDONEDEDY BEWIZHONWTHZ TS ZIW, JBUIE, - AL T
HHIREE (K7 T 4 7O N—TOMOR72E) 165V £ 2, I1X  In how many
activities do you participate?

Section 3

SF-36 health questionnaire

Q3.1 SRl ofEEREEIL, the condition of your health
1 wEICREWD absolutely good
2 ETHRW very good

3 B\ g good
4 HFE Y R <722 not good enough
5 B2 bad

Q3.2 14ERT & BT, BEORERRIRBIZ V23 T, How is your current health
condition compared to the previous year?
1 1HATED ., 1T NICEWN better by far
TARRT L 01T, R a little better
1R &, IZIERT same as before
1ERME L, B< 72\ not so good as before
THERTE D . XD I far worse

Ot i~ W N

Q3_3_1 UTOHEMIAR LIATONLTWAHIFEN T, bl i3@E OB T, 295 LZiE#E%
THZERDT LN EKECET 2, U VES), B 2 X —EBmES  BEVWEREDL LT 5,

BLWAR—=YZ2T 570 L Do you feel that the following activity is difficult by a
health reason?/Intense exercise

1 ETHTeT ALY very hard

2 B LEed LUy alittle hard

3 HFAHEALLT L 72 not hard

Q3.3 2 UTOEMIAE LIATON TWDHIEETY, S i3fdfE Lo#m <, 295 LiFE%
THZENDTNLWERCET 0, EERER, f21X, ZOEORRET L, 1~ 2K/
DL T 5 E Do you feel that the following activity is difficult by a health
reason?/moderate physical activity

Q3.3.3 UTOEMIAE LIATON TWDHIEENTY, S i3fdfE Lo <, 295 LiFE%
THZEBRDLTNHLWEETUETD, D LEVEERED BT, EALEY T (HIIXE W
Wik L) Do you feel that the following activity is difficult by a health reason?/carry
shopping bags

Q3_3_4 LUUTOHEMIZAR LATONTWAIEEITY, HAelITE FoMHB T, 29 LoiE#Hh%
THZERLTNLWEEC ETh, T EEZHME LETDIES Do you feel that the
following activity is difficult by a health reason?/go up the stairs to some floors

Q3_3.5 UUTOBEMIZEE LITObNTWAIEETYT, HAR7TIIEELOEAT, 295 L%
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THZERLTNLWEKCETH,  TEEZ 1B LEETDIES Do you feel that the
following activity is difficult by a health reason?/go up the stairs for one floor

Q3_3_6 UTOHEMIHE L ATON TV OIEETY, HARTITEE EOBE T, 25 LiF#z
THLZERDTOHLWEKEET 0, ARERHCHT S, OZFF<, 03T Do you feel
that the following activity is difficult by a health reason?/bend forward

Q3_3_7 UTOHEMITHE L ATONTWLIEE T, HARTITMERE LOREA T, 25 LEE%
THLZEDRLTNLNWEKEET), 1 Fa A — ML EARL Do you feel that the
following activity is difficult by a health reason?/walk more than 1 kilometre

Q3_.3.8 UTOEMIHE LIAITONTWDHIEENTY, S i3l LoMEm <, 295 Lig8E%
THZEDRDLTNLNWEKEETD, T HEA— P B0 Do you feel that the
following activity is difficult by a health reason?/walk several hundred meters

Q339 UTOEMIAE LIATONTWDHIEE T, S i3fddE Lo#Em T, 295 LiFE%
THZERDTOLWEKEETD, HA— FL< 50 < Do you feel that the following
activity is difficult by a health reason?/walk one hundred meters

Q3_3_10 S TOEMITHE L ATOhITWHIEEN T, S i3l LoMMm T, 29 Lig8E %
THLZENRLTNLWEECET ), /A TREAICASTZYD ENRZATVTDH Do
you feel that the following activity is difficult by a health reason?/take a bath and change
clothes

Q3_4_1 BE1, AMIC, EESLSZADESE) (FERE) 23 210hlc> T, HERRZRHEE TK
DX RENRH YV F LIk, JMERLSIEADOIEEZ T Rl Z2~b LT Did you face
the following situation by a physical reason in the past month?/You reduced work time and
activity time.

1 o always

2 13 AE VDY usually

3 k&lz sometimes
4 FhiZ rarely

5 HAEAZY never

Q3_4_2 #ME1,r AMIZ, EERLSLEADOES) (FFRLE) 24 212hb7c> T, HHERZRMEHE TR
DX RENH D E LIh, MAMEFELSIEADIEEINES/2ITE, TE&hnrol Did
you face the following situation by a physical reason in the past month?/You were not able to
do work and everyday activity as expected.

Q3.4.3 WE1 y HMIZ, EFCETEADIES) (FFERE) 235 2h7-> T, HERRHEE TR
DEHIBREERSH Y F LI, MERSTEADIEHONFIZL > TE, TERWVWLORH -

Did you face the following situation by a physical reason in the past month?/You were
not able to do work and everyday activity, depending on the situation.

Q3_4.4 WE1 y A, HFCSTLEADIEE) (FFERE) 235 2h7-> T, FERRHEE TR
DX RMENH Y £ LTh, JMESOSIEADIREZT 52 ERLT Lo Te (il 21X
WObL XD N2 nEE Lz l) Did you face the following situation by a physical
reason in the past month?/You were not able to do work and everyday activity without effort.

Q3.5_1 £ 1 7y AMIC EFRSTEADTE (FHER L) 29 210h - T, LEAYRB M T (f
ZIXRITDBELIANTE D RZEE LT L), WOX S RBENRH Y £ Lz,  F
RS DIEE 2T DR Z ~5 LTz Did you face the following situation by a physical
reason in the past month?/You spared less time for work and everyday activity

1 Wo always

2 & A EVDHusually

3 Lalrx sometimes
4 FhiZ rarely

5 HAHEAZY never
Q3.5 2 WE1 7 AMIC, fEFESCSTEADIEE) (ZERE) 27 51hl-o> T, LEAREE T (4
ZIEROGVDEBIANTE D R EZEE LT Lizlzdil), RO LI ZMERSY £ L=, JF
RSTFADIEHNE 72T E, TERhoT Did you face the following situation by a
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mental reason in the past month?/You were not able to do work and everyday activity as

expected.

Q353 WE1 » HHIZ, fEFLSTEADIER) (RFERLE) 245 10hlc> T, LERZREHE T (f]
ZIEEADEBIANTE O R Z B L2 LIZ72910), RO LS RENH Y £ L, A HFE

ST ADIEBNRNSHITE, £ LT T o7

Did you face the following

situation by a mental reason in the past month?/It was difficult for you to concentrate on
work and everyday activity than usual.

Q3_6

BWEL - AMIZ, iR, KA IBFTON, ZOMOMR EDSTZADOEXH VN, HIKH
HAHNMILBEYLRHEEBETEDL S WEITF R E L=,

How much was your sociability

prevented by a physical or mental reason in the past month?

1 AT, BiiFoninrol not at all

2 bInic, BiFonk slightly

3 LL. giFohni a little

4 MY sz pretty

5 FHEIC, MiiFoiiz considerably

Q3_7
of the body in the past month?

WE1» AR, KO AEZ EDL BWE LT E LDy,

How much did you feel the pain

1 FATARN- T not at all

2 TR A dim pain

3 RV A slight pain

4 FHNVDRE A medium pain
5 GRVVE hard pain

6 FEFRITI LV A~ acute pain

Q3.8 #FE1 4 Az,
F L7270,

reason in the past month?

WObLDEFE (FFLEHET) RADTDIZ, EOLLWEIT LR

How much was your work and everyday activity prevented by the pain

1 AT, BiiFoninrol not at all

2 bInic, BiFonk slightly

3 2L, BiiFenic a little

4 MY sz pretty

5 FEHEIC, MiiFoiiz considerably

Q391 RIZHIT2DF, #@E1» AT, HRTENEDLHITE U= >V ToERM T, /

TR IENT L=

In the past month, how often did you feel?/full of vigour

1 Vo always

2 AN DY usually

3 L&ELE sometimes
4 Fhiz rarely

5 TAFALRN never

Q3.9 2 WIZHIT20F, #WE1» AT, HRTENEDL IR TN O NTOERMTY, /
MR D MFE T L7=%  In the past month, how often did you feel?/very nervous

Q393 WIZHIT20F, #E1» AT, HRTENEDOL IR CTZM O NTOERMTY, /
EQCH R0 b0, GONBHIATHE Lan In the past month, how often
did you feel?/be hopelessly depressed

Q3.9 4 WIZHIT201F, #WE1» AT, HRTENEDL IR CTZNT O NTOERMTY, /
BHOWT, BEXSHRESTLE,N In the past month, how often did you feel? /
composed and calm

Q395 WIZHIT2HD1F, @E1» A, BTN EO LK TN ONTOERTY, /
71 (=3 v¥—) IZbSITWE L7 In the past month, how often did you feel? / be full
of energy
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Q3.9.6 WIZHIFHrDiF, BEL,r AMIZ, SRENVED I IITE U= >V TO-ERMTT, /
BHLIAT, )oK HGTLEN In the past month, how did you feel? / be in very
low spirits and feel gloomy

Q3. 9.7 WIZHIFH0iF, BELy AMIC, SRIENVED I IITE U= >V TOERM T, /
FEAUXTTWE LD In the past month, how did you feel?/ exhausted

Q3.9 8 WIZhIF2mix, BE1» AMIC, SRV ED LI ITE U= >V TOERM T, /
LWRS T L) In the past month, how did you feel?/ good

Q3.9 9 WIZHIF20i%, BELy AMC, SRV ED LK U= >V TOERM T, /
FNEHRTE LIz In the past month, how did you feel?/ tired

Q3_10 #EL » AMIC, KARHEE2HNDRE. NEDODEHVN, FIENH D WVITOHRY
RERE T, BRI E DL BWEIF B3 E L7zdy,  How often was your sociability
prevented by a physical or mental reason in the past month?

Q3_11_1 RIZHITTEHFHBIZEDL bWHRZICH TUITED 95, A RUTAICHTHRUZRY
LT W EE Y You have liability to disease.
1 Eo07<ZEDLEBY affirmative
2 FIEDH TITE D nearly true
3 {7 & HF x 72\ indefinable
4 FEAEHTITE 5720 hardly apply
5 HAHAH TITE 5720 not applicable
Q3_ 11 2RICHIT=FERIZEDL BWVHARTICH TUTED £3 20 /FITIANAI@EFETH D
You are healthy like others.
Q3_ 11 3RICHIT=FERIZEDL SWVHARTICH TUTE Y 90, S HOERFEL, B R5 X9
RN T B You feel that you will become unhealthy.
Q3_ 11 4 RICHIT=HERIZEDL BWVHARTZICH TTE VY £ 0 S FAOMEFRREBIZIEE ICE W
You are very healthy.

Section 4
Q4_1_1 BTN TOIEBZAT O BEZH 2 TS, B D 0 B LVES) (v 71—,
Nl —iR—b, NAlry hiR—)b, BER, ZFE, AF—72 ) frequency of the following
activity/hard exercise with collision such as soccer, volleyball, basketball
1 LTWan not at all

2 A2 1[H] once a year

3 22, 3[A afew times a year

4 PHIZ1H once in six months

5 #7>HIZ11H  once every few months

6 Hiz1lH once a month

7 Aiz2, 3 afew times a month

8 WIZ 11[H] once a week

9 W22, 3A afew times a meek

10 Miz4 HUE four times or over a week

Q412 BHRENLTOEEEZITHIOMEZHZ TSV, JEMOZRN, W ULVIES) (57=2%,

~ IV, ARl L —=0 T RRIV by VaF s HEK KEKREY)
frequency of the following activity/hard exercise without collision such as tennis,

marathon

Q4_1.3 BTN FOIEBZAT O BEZ B 2 TS, B O 720 FE0h72Edh (17|
AoV, Uvr—%2 772 F) frequency of the following activity/calm exercise without
collision such as badminton, jogging, table tennis, swimming

Q4. 1 4 HRENUTOFEESZITOMELZHZ TSN, /278 (KT o7 4 7iR8), BiE
IHE), V— 27 VIEE), (THEEE LD ~OS, NEDfFE G, ZERZR L) frequency of
the following activity/social activity such as volunteer, club activities

Q4_1.5 HRTENLUTOEBZITOMELHAZ TS, /FiELDaIa=r—a v
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frequency of the following activity/communication with your family

Q4_2_1 HIRIZINLLTOIEE AT 5 BRD, FRIEERFFEH 28 T ESWn, J#EMpAH Y ML
WIEE) (B B— NL—R—L Ny FAR— L BPER FE, AF—72 L) activity period
for the following activity/hard exercise with collision such as soccer, volleyball, basketball

1 ¥-H (~9Hf) before 9:00 on weekdays

2 EH (9FKf~1 2FF)  from 9:00 to 12:00 on weekdays
3 FH (1 28f~1 5K) from 12:00 to 15:00 on weekdays
4 EH (1 5K~1 8Kf) from 15:00 to 18:00 on weekdays
5 FH (1 8kKf~) after 18:00 on weekdays

6 KH (~9HK) before 9:00 on holidays

7 AKH (9Kf~1 2KF)  from 9:00 to 12:00 on holidays

8 fkKH (1 2HF~1 5Kf) from 12:00 to 15:00 on holidays
9 fkH (1 5Kf~1 8K from 15:00 to 18:00 on holidays

10 KH (1 8Wf~) after 18:00 on holidays
Q4.2 2 HRTNLNTOEEBZIT I ERO, ERIFEEIRMGEZH A T I, o v Bl
WES) (F=A, v TV, WmEEHoT- L —=0 S NI by, YVaXr s, HER K
K72 E) activity period for the following activity/hard exercise without collision such
as tennis, marathon
Q4_2.3 HIRIZNLUTOIEENZAT 9 BROD, L2RISEIRFRHF 2 B2 T2 S v, o720 i
MWIREE) (TVT AUV T Ur—F T L) activity period for the following
activity/calm exercise without collision such as badminton, jogging, table tennis, swimming
Q4.2 4 HRTZDBLUUTOIEERZAT O BRO, ERIFEIRFF 2B T ZEn, JHHaiEE) (K7 v
T4 TG, BIREE), b— 2 WEE), (TEELDA~OSIN, NEDfFEEV, ZERRE)
activity period for the following activity/social activity such as volunteer, club
activities
Q4.2 5 HRTZVBLUTOIEERZIT OO, EREHRFMFLZHZ TIEIVY, /FiEEODaI 2=

r—a v activity period for the following activity/communication with your family

Q4.3_1_1 B B0 LUWER) (b h— NL—R— N2y hAR—/L, BFERK
ZE, AXx—72 ) %y How long do you do the following activity?/hard exercise with
collision such as soccer, volleyball, basketball

Q4.3_2_1 Bfto72 N WMLWEE) (T =2, vT7 VY wmBEEfiol hL—=07 AR
S by, VaX U BER Kk E) S How long do you do the following
activity?/hard exercise without collision such as tennis, marathon

Q4.3.3_1 D720 FRNREE) (I T RV VT Ur—F o TRE) oy

How long do you do the following activity?/calm exercise without collision such as
badminton, jogging, table tennis, swimming

Q4.3.4 1 FHETEE) (R T 7 ¢ 7, BIRISE), Y — 27 ) WiEE), ATH0M LY~ D30,
NEDFFEHW, B2 ) 4 How long do you do the following activity?/social activity
such as volunteer, club activities

Q4.3 51 Rt Dala=/r—ar /%  Howlong do you do the following
activity?/communication with your family

Q4_4_1 HRIZHLLTOIEENZAT O BRO, TRIEEGAZ2H X TIZS, J#lAH 0, #Lny
EE) (o h— Nb—FR—b NRFTy hAR—L BER FE, AF—72 L) Where do you do
the following activity?/hard exercise with ball collision such as soccer, volleyball, basketball

1 B% at home

/N park

3 VA gym

4 ENEER (2 LL54) indoor exercise institution except a gym

5 PaZEMiER (A—/3—, SKBJERE) business space such as supermarket,
restaurant

6 EHiex (AFEL) outdoor institution except a park
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7 E#) - @S your school or your place of work
8 EH road

9 mountain

10 A1 river

11 1 sea

12 Z O others

Q4.4 2 HRTENLLTOIEEBZATIBRO, ERIFEEGMAZHZ T IEIV, SO0 Ly
HH) (T=A, vT7 YV mBExflioltbL—=07 NRIV b VaF s, HEK Kk
72 ) Where do you do the following activity?/hard exercise without ball collision
such as tennis, marathon

Q4.4 .3 HRTNLUTOEZIT IO, ERIFESHEMEZHAZ T EEW, JHEOR W, o
REE (G, AUV T Uxr—F 277 E)  Where do you do the following activity? /
calm exercise without collision such as badminton, jogging, table tennis, swimming

Q4. 4 4 HRTEVBUTOIEERZITOEDO, FRIGEHTEZH 2 T LIV, JEiEE) (K7 o7
4 TIGE), BVRIEE), — 2 UG8, [THEE LD ~DOSIM, NEDfFEEN, KR E)

Where do you do the following activity?/social activity such as volunteer, club activities
Q4.4.5 HRTNLUTOIEBZITIBED, ERIESGFILZH 2 T EIW, /FiklDala=r

—ar Where do you do the following activity?/communication with your family

Q4.5 1 BRIENLLTOIEEZIT OB, ERT-E—RIATOWET D, & TUIELHETERBIENRL
I, SHEMRS Y WM LWER) (o h— NL—R—b Ny hAR—L, BPER ZRE,
AX—72 %)  Whom do you do the following activities with?/hard exercise with collision
such as soccer, volleyball, basketball

1 — A alone

KA with your friends

8N with your boyfriend/girlfriend

FHE (1)  with your children

FiE (FHLLSE) with your family except your children

FROMME  school group

MDA regional group

O group of your workplace

9 Zofth others

Q4.5 2 HRTENLLTOIEBNEIT IS, ERiz e —RIATVWET ), HTUIEL FETEBROVL

EEW, JHEMORN HLWER) (T=X, v TV R Efo bL—=07 0 NI
fo, YaXxr s, JHEk Kikie E) Whom do you do the following activities
with?/hard exercise without collision such as tennis, marathon

Q4.5 3 HRTNLTOIEBEZIT IR, Eleicl —HEIATVWET ), HTIE DL HF R TERBRVL
I, JHEORN R EE) (T AU U —F TR L)

Whom do you do the following activities with?/calm exercise without collision such as
badminton, jogging, table tennis, swimming

Q4. 5.4 HREDUTOFEBZAITIE, Lt —HIATVWETH, HTIEDLHETEBROL
W, SHRIEE) (KT o7 4 TGS, BIRIEE), ¥ — 27 UG8, THE0E LD ~03IN, A
EOfFEHV., KR E) Whom do you do the following activities with?/social
activity such as volunteer, club activities

Q4.5 5 HRTENLUUTOIEIZIT IR, EREE—RIATVWET D, & TUIELHETERBIENRL
FEw, JFEEEDaI 2= — 3>  Whom do you do the following activities
with?/communication with your family

00 31O Ot W

Q4. 6_1 HRTZDBLUTOIEEZ1T O B GBS ~DOERBE FEA B2 T EEW, i)
HY ., WMUWER) (Y h—, NL—R— RNy bAR—b, B FuE, AFxF—7R L)
mean of transportation to the activity place/hard exercise with collision such as soccer,
volleyball, basketball

1 &4 walk
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2 HERH bicycle

3 - HE) HRE motorized two-wheeled vehicle
4 HEYH (A5 CiE#R)  car (you drive)

5 BHE)E (%H) car(you are picked up)

6 #hE train

7 s streetcar

8 HIZBEU AT L/ L—)b monorail

9 N2 bus

10 BT — e — taxi

11 Z D1t others

Q4.6_2 HIRTZINLLT OIEENZAT O BRO | IS ~DOERBEFRZ AR T EI W, SHEilo
RO MLWES) (T =R, v TV WEEfoTo L —=0 T AN RNIV M VaFr s,
HER, AKik7e &) mean of transportation to the activity place/hard exercise without
collision such as tennis, marathon

Q4. 6.3 HRTZDBLUTOIEERZAT O B GBS ~OERBE FEA B2 T EEW, JHEfho
e, FROVRER) (AT ATV T Uh—F TR E) mean of
transportation to the activity place/calm exercise without collision such as badminton,
jogging, table tennis, swimming

Q4. 6_4 HRTDBLLTOIEERZAT O B0, IEEGETT~DERBE FERLH A T EEW, g
# (K774 7iEE), BIRES)., — 27 UEE), (TEORELY~OSIN, AEDfFEEW, &
BR7e &) mean of transportation to the activity place/social activity such as volunteer,
club activities

Q4_6_5 HRIZBLLTFOIEBZAT I BEO, [EBGFT~OERBBFREZHA T EEw, Rk
DA =2=%—3 3 mean of transportation to the activity place/communication with
your family

During exercise, from 0% to 100% how much do you feel...?

Q4_7_1 BRTENEHZINTNDHEE, SREPROLIIZLLDITEDS VB T,
BEFR100%IC72D LB EZLEEN, ARG displeased

Q4_7 2 BRTNEHEZINTNDHEE, BREPROLIITELELDITEDLS HWVH D FF
AR 100%ICRD L VICREZLTZEIY, /DY LATF714T7T5 irritated.

Q4_7_3 BRTNEHEZINTNDHEE, BREPROLIIELELDITEDLS BWNH D 7,
BRI 0 0%IZ70 D L HICREXLZE N, /HL KL S fun.

Q4_7_4 BRTENEHFZINTNDHEE, REPROLIITIZLLDITEDS VB T,
BERT00%ITRD EIICBEZRLTZI, JIEFITEI BN good.

During social activities, from 0% to 100% how much do you feel...?

Q4.8 1 HART=DHRIGE) (R T 7 ¢ TGS, BIRTEHE), — 7 WIS, 17501 LI ~D S0,
ANEDFEBWN, BB L) ZENTVWDHEE, HRIEPIROEIITELLDIFEDL HEVH Y
£ BFN100%ICRDEICEEALSIZSY, /AEERZ displeased

Q4.8 2 HRT=DHZIEE) (R T 7 ¢ TIEE), BIRTESE), Y — 7 WIEE), 1750 LI ~D S0,
ANEDFEEN, B L) 28N TVWDHEE, HRIEPROEIITE L LDIF LD EWH D
FT0 BRI 100%ICRDEIITBEZLTEEZ, /P LATA 775 irritated

Q4.8 3 HRT=DHZIEE) (R T 7 ¢ TIEE), BIRTEE), Y — 7 WIEE), 1750 LI ~D S0,
ANEDFTZEWN, B L) 28N TVWLHEE, HRIEPROEIITE L LDIF LD EVH D
FI0, BRI 100%ICRDEIICEEALIEZY, /HLLEL S fun.

Q4.8 4 HRT=DHZIEE) (R T 7 ¢ TIEE), BIRTEE), Y — 7 WIEE), 17501 LI ~D S0,
ANEDFTZEWN, B L) 28N TVWDHEE, HRIZPIROEIITE L LDIT LD EWVH D
ETh AFEN100%ICRDEITBEALIZEN, SHEFITKZHB O good.

During communication with your family, from 0% to 100% how much do you feel...?

Q4.9 1 bRENFEHREIAIa=r—abZINTNDLEE, RTENDROLIITKLEDDITXE
DL HWHY ET, BEA100%IC0D I ICBEALIEIV, AR displeased

Q4.9 2 BRENFEEAI 2a=r—arZS3NTNLHEEX, ORENPROIIITELLDIFE
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DL HEWVHYETD, AN 100%ICRDEICBEZLTES, /D LATAT7TD
irritated
Q4. 9.3 BbRIENFHEEaIa=r—valrE2EINTVEHEX HREDBROEIIITE T HDIEE
DLHEWVNHYETD, AN 100%ICRDEICBELZLTES, HLLKL D fun.
Q4.9 4 BRIENFHEEaIa2=r—valrE2EINTVEHEX HREDBROEIIITE T HDIEE
DL HEWHY ET, BFF1T00%ICRDEIICEEZLTEIV, SIFEFITKT DN good.

Q4.10 2, BFEMEENTHRIOEFES Y DD OIEEOMEITHE A F L), Did
the frequency of the activity for the making of your health increase in comparison with a few
years ago?

1 72V 27 considerably increased

2 Wz 7= increased
3 Ebblewn steady
4 JWio7= decreased

5 772V i-7- considerably decreased

Q4 11_1 H7=OBEDOHE EREIZONT, MR T 1 E TCIRALZ SN, (RBH ol
FEEZM D720 HDTY,) /HE, c mheight

Q411 2 HR7=OBAEOH R L REIZOWT, /MR T IHTE TIRALE S, (KB fkE
FREZMA72DHDTY,) EHE,k g weight

Section 5
Q5.1  HRTOARTITOIEENZ#H 2 T &V,  Which activities do you do in a park?
1 BobEE+ 5 take a walk
2 ROWHET D take your dog for a walk
3 DAY IRTEe take a rest in a relaxed mood
4 THEHZIIED look after a child
5 EEZT 5 exercise
6 B0k, BREZE LT enjoy nature
7 DEiE R LT enjoy talking
8 DA, others. (which ones?)
9 N TIT D IEENT W nothing

Q521 Q5__1 TERIRSNAIEIIONWT, TOHELHZTLEIN, /BHEETD

frequency of the following activity in a park/take a walk

1 LTwWw2iwn not at all

2 FEZ1[H] once a year

3 22, 3 afew times a year

4 JAEIZ1 ] once in six months

5 #/»HIZ 118 once every few months

6 HiZ1[H] once a month

7 Hiz2, 3 afew times a month

8 Iz 11[H] once a week

9 HiZ2, 38 afew times a meek

10 Miz4 HUE four times or over a week

Q522 Q5 1 TERENIFINCHONT, TOHELHX T LZEN, S ROYHET D
frequency of the following activity in a park/take your dog for a walk

Q523 Q5 1 TERENIEIMIHOWNWT, TOHELHZ TSV, SOV KT
frequency of the following activity in a park/take a rest in a relaxed mood

Q524 Q5 __ 1 TERESNLFEHIONWT, TOMELZHATILSY, /FizHZITED
frequency of the following activity in a park/look after a child
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Q525 Q5__ 1 THRINZEHIONT, TOHEAZHZ T I, JHEHZT 5
frequency of the following activity in a park / exercise
Q526 Q5__ 1 TERSNLEHCONT, ZOHEEZH A TIEIWV, JIER0R, ARERL
ip frequency of the following activity in a park/enjoy nature
Q527 Q5__ 1 TEIRSNLFEENCONWT, TOHELHZ TLEIV, [/2@EaR LT
frequency of the following activity in a park/enjoy talking
Q528 Q5__ 1 TERSNLIEHIOVWT, TOHELHZ TILE, /TOM (F8)

frequency of the following activity in a park/others

Q5.3_1 Q5 __ 1 CEIRINIFENCOWNT, TOEEO FERRMT 2 H 2 T a3V, iz
9% activity period for the following activity/take a walk

SEH (~9FF) before 9:00 on weekdays

SEH (9FF~1 2FF)  from 9:00 to 12:00 on weekdays

SEH (1 2FF~1 5FF) from 12:00 to 15:00 on weekdays

SH (1 5FF~1 8FF) from 15:00 to 18:00 on weekdays

EH (1 8HE~) after 18:00 on weekdays

KB (~ 9HKf) before 9:00 on holidays

KA (9WF~1 2KF)  from 9:00 to 12:00 on holidays

KB (1 285~ 1 5KF) from 12:00 to 15:00 on holidays

KH (1 5~ 1 8KF) from 15:00 to 18:00 on holidays

10 KH (1 8Wf~) after 18:00 on holidays

Q5.3 2 Q5__ 1 TERINIIFENTOWT, TOIEBO ERFHF 2B A T EEV, /RO
HBET 5 activity period for the following activity/take your dog for a walk

Q5.3.3 Q5__ 1 TERSNIEECHONT, TOFEBO ERIEME 22 TS, /DAT
D IkTe activity period for the following activity/take a rest in a relaxed mood

Q534 Q5__ 1 TENINIFEEHZOWVWT, ZOFEHOERFMHEEZHZ TSIV, JFitz
bFIIE5 activity period for the following activity/look after a child

Q535 Q5__ 1 CEIRINIEFENCHOWT, TOIEEO R ZH 2 T ESV, iER) %
9% activity period for the following activity/take exercise

Q5.3.6 Q5 1 CEIRINIEHINCHOWTC, ZDIREIO LRI 2 # 2 T &V, ek,
HERZZ Lie activity period for the following activity/enjoy nature

Q5.3_7 Q5__1 CTENINIFEEIHOWT, ZOEBOERFMFEEZHZ T LIV, /2FF%

© 00 3O Ot W
NN N N N~~~

L activity period for the following activity/enjoy talking
Q5.3.8 Q5 1 CEIRINIEENIOWVWT, ZTOIEENO ERMFHH 2 H 2 T ZEW, /Z 0
(f+18) activity period for the following activity/others

For how long do you...?

Q5411 WA 35,45 take a walk

Q5421 ROBHET D,/ 53 take your dog for a walk

Q5_4.3_1 DI IKRTe /4 take a rest in a relaxed mood

Q5.4 4.1 THEHZIEED Gy look after a child

Q5451 HEN AT 5,4 exercise

Q5.4 6.1 08k, BARZ R LT /4y enjoy nature

Q5.4.7 1 R aH LEr /47 enjoy talking

Q5_4.8 1 o (F#) 4 others

What is the size of the park where you...? (mention of more than 1 park by activity is possible)
Q5.5_1_1 BB ET 5 itk s take a walk

Q5521 ROBZET D/ MORE S take your dog for a walk
Q552 2 ROWHET D/ take your dog for a walk
Q5_5.3_1 DAY IRTe /HED R S take a rest in a relaxed mood
Q5.5 4 1 FZ2HZIEE 5 ftoRE & look after a child

Q5551 HEZ T 5 MO S exercise
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Q5.5_6_1 1Eomk, BRZZ LT itk S enjoy nature
Q5.5 71 DEER L O R S enjoy talking
Q5581 Zoft (B MtokS others

Q5.6_1 Q5__ 1 TEIRINIIFEEZIT O LEICONT, TOAREIZED X S xRN H 50, H
TEHELILDETEZHATIZI, JHHZ T 25  facilities of the park where you take a
walk

1 BB - }4‘% a path, an open space

2 EEfiay (R, 24, fEHE, W&, MUK, e &) a flower bed, a
fountam, a lake

3 IKFEMERX (KEFT, N> F72 L) aresting place, a bench

WEkiEsx (77 va, ¥X05, v—Y—7 L) playground equipment

5 E@hfiisx (7 =Aa— k. 7 — bR—VIG7e UiERN TE D hEi) a tennis
court, a gate ball field

6 ISRk (Gelh. AREJE. f81Altis% 72 &) a stand, a restaurant, accommodations

N

7 EERER (M. &<, BHEHEBI., A, HER L) maintenance and
operation facilities, gate, fence, a warehouse
8 Fofiolizx (BEA. HopT, BEEEHL - BEEERK 72 L) an observation

platform, a meeting place, an evacuation route
Q562 Q5_ 1 CEIRSNZIEHZT O ARICONWT, ZORARICED L ) ik nid 570, &
TEELIHDOETEHATILEE, /S ROBHEET D facilities of the park where you
take your dog for a walk
Q563 Q5__ 1 CEIRINLIETZIT I AEICHONT, TOARIZED LD ik db 20 &
TIHELI»LDETEHA TSI, /DAY KT facilities of the park where you
take a rest in a relaxed mood
Q5.6 4 Q5__ 1 THERIRINIFEZIT I ARICONT, ZOARIZED LS sk B3 570, &
TEELIHDOETEHATIEE, /FiHEhHEITED facilities of the park where you
look after a child
Q565 Q5 __ 1 TERINIEEZIT O RAEIZONWT, ZORARICED L S BIEENH L, H
TIHELILDLTEH AT X, JH#EBZ T 5 facilities of the park where you take
exercise
Q566 Q5 _ 1 TERINIEEZIT O RAEIZOWNWT, ZORARICED L S BIEENH L0, H
TIEHELIDLDOETEH L TIIZIN, JEkk, B %% L Trfacilities of the park where you
enjoy nature

Q5.6_7 Q5__ 1 TERSNITEIZAT O REICHOWT, TOREIZED LD A H L &

THELIHLDOETEH A TS, /2EEER LT facilities of the park where you
enjoy talking

Q5.6.8 Q5 1 CEIRINZIEHZITONEICHONT, TORAREIZED X D iR d 50, H
THELILDETEHZITLLEEY, /2ol () facilities of the park where you
others

Q5_7_1 Q5__ 1 TERINIEENZ, Elheizt —/HIITOWET ), HULTEHLHF TR TERBEN
LTZ&EW, JHiA %94 % Whom do you do the following activities with?/take a walk
1 — A alone
KA with your friends
8N with your boyfriend/girlfriend
FiE (7f)  with your children
Fi (LN with your family except your children
FROMA  school group
Bk o [ 44 regional group
i O A group of your workplace
9 Zofth others
Q5.7 2 Q5__ 1 CHIRINIFEEZ, El-&—HIITVWET), & TTEHLHTRTERBEY

0 1O Ot~ W N
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<TZEv, JROWHETD Whom do you do the following activities with?/take your
dog for a walk

Q5_7_3 Q5__1 TEBRENIEEZ, Eheic & —HEIITVET ), HTIEDLH TR TERBRY
LTEEW, /DAY IKREe Whom do you do the following activities with?/take a rest
in a relaxed mood

Q5_7_4 Q5__ 1 TEBRENIEEZ, e & —HEIITVET ), HTIEDLH TR TERBRY
<EEw, /1iaEHZIXES5  Whom do you do the following activities with?/look after a
child

Q5_7_5 Q5__1 CERSNIF#Z, Ehelc b —HIATWETD, HTUTELH TR TERBENY
<7Z&EVv, /iE#) %9 % Whom do you do the following activities with?/take exercise

Q5_7_6 Q5__1 CERSNZIFEZ, Ehelc b —HITWETD, HTUITELH TR TERBEDY
<TEEWn, JE0mk,. BRER LT Whom do you do the following activities
with?/enjoy nature

Q5.7 7 Q5__ 1 TERINEEHE, ERELE TV ETE, HTEEZHTATERBEY

<V, /2EEEHE LT Whom do you do the following activities with?/enjoy
talking
Q578 Q5__1 CERSIIFE A, Ehelc b —HIATVWETD, HTUTELH TR TERBEY
{IEEW, 20 (FiE) Whom do you do the following activities with?/others
Q5_8 1 HRIMNMULTOIEIZIT IO, ARFE COERBEHFELZHZ T EIW, JHuks T
%) mean of transportation to the activity place/take a walk
1 fE walk
2 HERH bicycle
3 - HE) HRE motorized two-wheeled vehicle
4 HEyE (H/4r CTEiR) car (you drive)
5 HEhE (1K) car(you are picked up)
6 #hE train
7 HHE streetcar
8 HRBEVAT AL E/)L—Jb monorail
9 N bus
10 B — e A — taxi
11 Z D1 others
Q5_8 2 HRTMUTOIEIZITHIRED, ARFE TCOERBHTEZHZ T ZIV, S ROBUR
35 mean of transportation to the activity place/take your dog for a walk

Q5_8 3 HRIZNLUTFOIEBAATHIBED, AR E TOELRBBFELZ B LTI IV, S/ DADDY
fK¥» mean of transportation to the activity place/take a rest in a relaxed mood

Q5.8 4 BHRTMNMLULTOIEIZITIED, ARE TCOERBHFELZHZ TILEIV, iz H
Zi3e5 mean of transportation to the activity place/look after a child

Q585 HRTNLUTOIEEEZITHIBRD, ARETOERBEIFEREZH L TIEIY, JEEIZT
% mean of transportation to the activity place / exercise

Q5.8 6 HRT-MMUTOFRINEITHIBED, AREETOERBETEEZHZ T I, SITERE.
HA% %3 L{¢ mean of transportation to the activity place/enjoy nature

Q5_8_7 HRTNLLTOIEBZATIBRD, AEFE TOELRBIHFELAZ TIZI, /Siba %
L#r mean of transportation to the activity place/enjoy talking

Q5_8_8 BTN TFOIEENZIT IO AR E TOERBE TFEZH X T30, /Z O (FF

#4) mean of transportation to the activity place/others

Q5.9.1_1 WA AT D Bah ik transfer distance from the home to the park
where you take a walk

Q5.9.1.2 Wk a3 5 /BB transit time from the home to the park where you
take a walk

Q5.9 21 KOS EI 5,/ BENIERE transfer distance from the home to the park

where you take your dog for a walk
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Q5.9 2.2 ROBH%ET 5,/ FBEEER transit time from the home to the park where you
take your dog for a walk

Q5.9 31 DAY KT,/ BEIIEEE  transfer distance from the home to the park
where you take a rest in a relaxed mood

Q5.9 3.2 DAY KT/ BEIEER]  transit time from the home to the park where you
take a rest in a relaxed mood

Q5.9 4 1 A2 HZ X5 BE IR transfer distance from the home to the
park where you look after a child

Q5.9 42 Fit A2 HZ XD BEEE transit time from the home to the park
where you look after a child

Q5.9.5_1 EH &35 BEEnEE transfer distance from the home to the park
where you take exercise

Q5.9 5 2 SEEhA 5 BEIEEG] transit time from the home to the park where you
take exercise

Q5.9 6.1 E0fk, BRZR L BEEEE  transfer distance from the home to the
park where you enjoy nature

Q5_9_6_2 10k, ARER LTe /BEFHE  transit time from the home to the park
where you enjoy nature

Q5.9.7_1 D E LTy BE)ERE  transfer distance from the home to the park
where you enjoy talking

Q5.9 72 DR LT BENFHE transit time from the home to the park where you
enjoy talking

Q5.9 81 oM,/ BEEERE transfer distance from the home to the park where you do
others

Q5.9 8 2 M,/ FBENRFR] transit time from the home to the park where you do
others

During your time in the park, from 0% to 100% how much do you feel...?

Q5_10_1 RN RNEEZFHSN TVWD EEX, HRTEVDROL VKL DLDIZTEDLS LWNH Y 5
D BRI 100%IZ7 5 X OIZBEZLSTEE Y, /LTS displeased

Q5_10 2 H RN AFEZFHINTND L E, HRIEPROLIITE L DT EDLS LWVH Y 7
e BRI 100%ICTRDEIICBEZLTES, /D LA T4 TF % irritated

Q5_10 3 bR TN REHZFHAIN TVWA EE, HRTENVROLIIE L DX EDLS LWVWH Y 5
e BRI 1 00D EIICBEZXLTEI, /H LKL S fun

Q5_10_4 SR TN REHZFHIN TWA EE, HRTENDROLIIE L HDIXEDLS LWVWH Y 5
My AN 100%IZD X IITBEZXL TSI, JIEFITET O good.

Q5_11_1 H 27T 2 RET X TITH L THO EDREME L TWET), UTFOHEBIZHOWT
BEZLZEW, SAROKE X122V T satisfaction for the size of the park
1 i dissatisfied

2 R dissatisfied slightly
3 i# neutral
4 R 2 moderately satisfied

5 Jie satisfied

Q5_11_2 H 7= FIAT 2 AET N TITH L TO EDRRENME L TWETH, LFOHEBIZHOWT
BEZLTEIY, /AROREO#E (BESRE) 122501 T satisfaction for the function for
health of the park

Q5_11_3 H 2= AT 2 AET X TITH L TO EDRREME L TWETH, LFOHEBIZHOWT
BEZLEIY, /AR OKE (HFEZRELISN) 1220 Tsatisfaction for the function
(not for health) of the park

Q5_11_4 H 2= FIAT 2 AET XTI L TO EDRREME L TWETH, LFOHEBIZHOWT
BEZLTESV, /SAROBROENZIZOWT  satisfaction for the prodigality of nature
of the park
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Q5_11_5 722 = 3R AT 2 AR TR TSR L TO EOREM R L TWET 2, LLFOEBAIZONT
BEZLEEW, SAROSIHIGHETIZ DWW T satisfaction for the location of the park

Q5_11_6 H 2= 3R AT X TISH L TO EDORREME L TWET 2, LFOEBAIZHOWT
BEZLESW, JARETOT 7B AIZDOW\WT  satisfaction for the access of the park

Q5_11_7 722 =3 R AT 2 AR TR TUISH L TO EOREM R L TWET 2 LLFOEBAIZONT
BEZLEEW, /ARTORAEZEDO~F—Iz20T satisfaction for the manner of
the user of the park

Q5_11_8 H 7= 3R AT 2 AR TR TISH L TO EOREM R L TWE T2, LFOHEABIZDOWT
BEZLIESW, SAROBERIZOWT  satisfaction for the management of the park

Q5_11_9 H 7= FAT AT R TUISH LT EDORERE L TWET 2, LTOHEBIZOWT
BEZLL TSV, SARFAOBATEEIZ OV T  satisfaction for the total of the park

Q5_12 AREFIHIMEEEIZE > TRWEEWET A, Do you think a park is good for health?
Q5_13 2, SR L THRT-OREMHEITIE X F LD, Does the frequency of

you to go to the park increase in comparison with a few years ago?
1 272V #Ei->7= considerably increased

2 o7 increased

3 Eb-o T steady

4 Wz decreased

5 /20 %7 considerably decreased

Q5_14_1 ARNCED & 5 el EN ST AREZFIH L ET 0, (K3 DETERATLLEEW)
S/ 1%&B If there is what kind of health appliance in the park, do you use a park?
1 REZE (oL TF, JBHRCTF%) bench for stretching exercises
2 WREZRE (T LA — BIEETHE, 048 27 T4
equipment for chinning exercises
3 AbhlbyTFamE GHEB. VAR MR— %) equipment for stretching
exercises
4 774 LEE CERLARNRS (B85 2L T WANWARFHNEZHEZ HLD R
equipment for climbing
5 HWH#E (B OX—Z7T, WHOREHERCHER, NT v AEREZ# 2 D8H)
equipment for building up the leg strength
6 BiigRE (EMMOT—F T X —7Ip L x b b R E) equipment
for training the muscle
7 A= lgaE (R— L&Al fEEER ED health equipment with ball
8 Z oHZiX/2 v others

Q5_15_1 A FOARARILATE L TV a2 & | BEZLTE SV, A RAMTFRIFR K/ T OBLe % 3
S>THEIWEEWET, How much can you pay a tax for the healthy appliance of the park at
the most?

Section 6

Q6_1_1 @%E) - @¥ moving distance for commuting
Q6_1_1_SNT1 @) -#E¥ km

Q6_1_2 %% moving distance for business

Q6_1_2_SNT1 %%, km

Q6_1_3 E\W¥ moving distance for shopping

Q6.1 3 SNT1 H\W¥, km

Q6_1_4 HRBE « B « R0 - ALASIRE) moving distance for amusement or social contact
Q6_1_4 SNT1  HRBE - 225 - SR - #E427ES), k m

Q6_1_5 iE#H) - AR —Y moving distance for sports
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Q6_1_5_SNT1 EH) - AR—Y km
Q6_1_6 =¥ - WhgE (L) moving distance for self-study
Q6_1_6_SNT1 ¥ - w78 (FFELUSY) km

Q6_1.7 AT T 4 TRBEBR Y EDOHATIEH moving distance for volunteer
Q6_1_7 SNT1 ART7rT 4 T7RHBEREOHETEE, km
Q6_1_8 Pt « 2 - HEER E DNV T IEH) moving distance for health care

Q6_1_8 SNT1 il « 2H - ERED~NV AT TIEHE), km

Q6_1_9 & moving distance for eating out

Q6.1 9 SNT1 #£ km

Q6_1_10 & FkEEIC% AT CoOFLE  moving distance for private business at a bank or a city
hall

Q6_1_10_SNT1 &f@lt&RaC& AT COFE, k m

Q6_1_11 = DOfthDOFLE moving distance for other private business

Q6_1_11_SNT1 ZOfidOF %,k m

Q6_2_1 &H7RT=H A FAETETIT 9IEIIOWNT, TOHEELHZ T ZI, il

frequency of commuting

i
fie.e&
Ak

1 LTWiaw not at all

2 HFZ1H once a year

3 22, 3[A  afew times a year

4 PEIZ1[E once in six months

5 #M A2 118 once every few months

6 Hiz1[H] once a month

7 HiZ2, 3\ afew times a month

8 Az 11 once a week

9 #IZ2, 3[E afew times a meek

10 Wiz4 BUE four times or over a week

Q6.2 2 HRT=NHEFEEETITHIEIHCOWT, TOHEZH A T, %%
frequency of business
Q6.2 3 HRTENEFEETITOENCOWT, TOHEZHZTIEIY, BV
frequency of shopping
Q6_2_4 H72p7= B FAEETITHOIRENCOWT, TOMEZHZ T IZEW, R - 355 - 30 -
FEAZTEE) frequency of amusement or social contact
Q6.2 5 HARTZNHFAEETIT OIEENCONWT, ZOBHELH 2 TS, JH#EE) - AR —Y
frequency of sports
Q6_2_6 HRT=ZHHFEAEETITHEINIZONWT, TOREEZHAZ T IZIV, 57 - (%
IYE9S) frequency of self study
Q6_2_7 HRTZBHFAEETITIEINICONWT, TOHEZHZ TLEIW, /AT T4 T7RH
R & DA TEE) frequency of volunteer
Q6_2.8 HART=HFAEETIT HIIEENCOWT, TOHELZHZ T3V, JHEbE - I - BaE
I EO~NVATIEE)  frequency of health care
Q6_2.9 HRT=NBFAEETITHOEEICONWT, ZOMHELHZ TSN, R
frequency of eating out
Q6_2_10 H 727275 B HATE TIT HIEENIZ DWW T, ZOBEZH X T E SV, ek ¢
DFLEF frequency of private business at a bank or a city hall
Q6_2_11 H2R7=H B EAEJE TIT 2IFENZOW T, ZOHEZH 2 T Z3V, S ZDOMOFLE

frequency of other private business

Q6_3_1 HR7=)HFAEE TIT OIEENZ DN T, ZOEOELRBEFEREZHAZ TIEIV, @
) - @y mean of transportation for commuting
1 &4 walk
2 HERHE bicycle
3 JRAT - BB e motorized two-wheeled vehicle
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H#Ej# (H/% Ci#Edfiz)  car (you drive)
HEhHE (%4) car(you are picked up)
#$E  train
I T FE streetcar
HRE AT A ) L—)b monorail
/NZ  bus
10 & 7 — taxi
11 Z DAt others
Q6.3 2 HRT=DHEAEIETIT HIEINIONWT, ZOBEOELBEFEEZHZ T EZIV, /¥5
mean of transportation for business
Q6_3_3 HRIZAHEAERETITOEIIOVT, TOBROELRBEFELHATIZIV, JHD
¥ mean of transportation for shopping
Q6_3_4 BT HFEAENETIT OIRENZOWT, ZOBROERBEIFEEZHZ TEan, /i
TR« B - RIR - AEARTEE) mean of transportation for amusement or social contact
Q6_3_5 HRT=HHEAENETIT OIRENIOWT, ZOBOERBHFEAHZ T EE, il
B « A78—" mean of transportation for sports
Q6_3_6 HRT=HHEAENETIT OIRENIOWT, ZOBOERBHFEAHAZ TLEEW, 1%
B W (FFEDSY) mean of transportation for self-study
Q6_3_7 HRT=HHEAEETIT OIRENZOWT, ZOBEOERBEFEEAHZ TS, /ART
VT4 TRERR 7 EOFEETESE) mean of transportation for volunteer
Q6_3_8 HRT=H HEAENETIT OIRENZOWT, ZOBEO LB FEAHAZ TEE, /i
BE - 29K - R/ EO~IVA T TIEE) mean of transportation for health care
Q6.3 9 HART=NHFEAEETIT OIEENCONWT, ZOBREOELRBEFEELBZ TIEIV, A
mean of transportation for eating out
Q6_3_10 H72 7= HHAETE TIT O TEENZ SV T, T OO ERBEIFEREZH AL TIZEW, /e
BRI T CORLE mean of transportation for private business at a bank or a city hall
Q6_3_11 & 72727 H #AETE TIT HIEENC DWW T, TOBRDOERBHFREZH X TSV, /£D

L DOFLE mean of transportation for other private business

© 00 3 O O

In your daily travel, from 0% to 100% how much do you feel?

Q6_4_1 HRIEZPAEAETBEZINTWNDLE, HREDRDEIIITEL L2DIZED HWVH
DETH, BB 100%ICHRDLICTBEZLTEIN, A displeased'? Q6_4_2

SRIEVAFEEETEIZ SN TNDLEE BRIEPROEIIITELLDIFTEDS 0D

DETH, BRI 100%ICRDEIICEEZLTESN, /D LATFATF5H  irritated

Q6.4 3 HRIENVBFEEETEEZINTNDLEE HRIEPKROEIIITELLDIFTEDS 0D
DETH, BFFB100%ITRDEIITEBEZLSTEIN, /HLIUKL S fun.

Q6.4 4 BRIEVBEEETEEZINTNDLEE HRIEPKROEIIITELL2DIFTEDS 0D
DETH, BEFNR100%IC2D X IICEEZLTZEN, SIEFITZI DN good.

Section 7
Please talk about your satisfaction regarding several life domains.

Q71  BREOEEOWMEEIIONWTEEZL S, JJEFERE satisfaction for your
living environment?
1 FEHE T2 satisfied
2 e moderately satisfied
3 ELHELERRN neutral
4 Ui dissatisfied slightly
5 FEHIT A dissatisfied
Q7.2  HRIEDAEEDWEEIZONTEBEZLZEIV, SFHitDOWRH  satisfaction with your
family finances
Q7.3  BRTEOEEOWIEEIZONWTEEZ LI, S REERE satisfaction with your
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health

Q74  HRIEDOEFEDMBEIZOVTEREZLIZIN,
with relations with your neighbours

Q75  HRIDOEFEDONMBEIZHONTERELLITZIN,
education

Q76  HRIDOEFEDNMBEIZHONTEREZLLITZIN,
job

Q77T HRIZOETEFEORIEIZONTEEZLTZIN,
home life

Q78  HRIZDOAETFEDOHMBILEIZONTEEZLLTZIN,
leisure activities

Q79  HRIZDOAEFEOMBIEIZONTEEZLTZIN,
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SIERHER & O BILR

satisfaction

/#(H satisfaction with your

/EEIRRE satisfaction with your
S REEETE satisfaction with your

AR - 8 satisfaction with your

/AT R

overall satisfaction



