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Abstract
Purpose

With the development of economy and promotion of cities’ level of
transformation, non-work trips by urban residents have significantly increased
in recent years. |t is even exceeding the number of commute trips. Therefore,
understanding the factors that may affect residents’ non-work travel behaviour,
especially self-selection factors based on different socio-economic conditions
is crucial. As a relatively new policy, the construction of the 15-minute
community life circle has been promoted in many Chinese cities. This policy is
expected to effectively change residents’ non-work travel behaviour and reduce
their dependence on car travel by intervening built environment. This paper
chooses Shanghai as an example. It aims to explore whether the 15-minute
community living cycle typology can effectively transform residents’ non-work

travel behaviour.
Methodology

This study was based on two primary data collection sources. The first was a
critical review of the literature on the relationship between compact urban forms
and travel behaviour. The second primary data collection included an online

questionnaire survey of Shanghai’s residents.
Findings

This study found that some social and economic factors, including age,
occupation status and car ownership, significantly influenced non-work travel
behaviour. Moreover, the 15-minute community life cycle typology in Shanghai
has demonstrated helping reduce residents’ dependence on automobile travel.
However, a different residential location may resultin the differentiation of policy
benefits. Considering the needs of different socio-economic groups can help

bring sustainable development benefits to the broader community.

viii




Significance

This study makes up for the lack of research on government intervention in
residents’ non-work travel. Further, a theoretical framework for the intervention
of residents’ non-work travel behaviour is proposed, which can aid in the

consideration of relevant self-selection factors in future policymaking.




Chapter 1 Introduction

1.1 Background of the study

Since the reform policy, China's urbanisation rate has been develaping rapidly
with an average growth rate of 1% during the last 30 years (Zhang, Deng and
Jiang, 2017). With the rapid increase on city extensions, the travel distance and
travel time of urban residents continue to increase, and the types of residents'
trips are increasingly diversified. In terms of travel needs and purposes,
corresponding to the development of large communities is the increasing travel
needs of urban residents, especially for non-work travel purposes, such as
leisure, persanal affairs and shopping. According to Lu and Gu (2011), the
number of daily non-work trips by Shanghai residents will gradually exceed the

number of commuting trips within a few years.

However, rapid urbanisation and modernisation processes are accompanied by
many new problems. Especially in some large cities, there is inevitable not only
rapid expansion on a large scale but also internal reconstruction (Ma and Wu,
2005). Besides, the provision of housing based on market principles leads to
social segregation and further injustices of spatial imbalances in terms of
accessibility to public services and resources (Huang and Jiang, 2009). The
result is an increased demand for transport and high levels of carbon emissions
(Liu and Chai, 2015). According to statistics released by the Shanghai
government in 2015, mobile pollution sources such as motor vehicles
accounted for 29.2% of PM2.5 (Shanghai government, 2018).

In order to cope with these problems, in the new round of the overall planning
of Shanghai in 2014, it was proposed to build a 15-minute community life circle
(Shanghai 2040). It shows a shift from expansionary planning to optimised
space utilisation. In the future, the coverage of community public service
facilities within 15 minutes of walking distance could reach approximately 99%,
which is thought to be effective in changing the choice of the residents’ travel
behaviour (Zhu and Xie, 2018). However, the residents' travel behaviour is the
result of comprehensive factors, not just intervention in the built environment.




Based on the structural equations modelling framework (as shown in chapter
2), the personal and household characteristics of residents can affect travel
behaviour and activity participation patterns directly (Kuppam and Pendyala,
2001). Furthermore, community characteristics, such as community location
and accessibility are concerned as well. For non-work travel purposes, the
spatial distribution characteristics of community public facilities are particularity
important. Therefore, this study explores the significance of a 15-minute
community typology through non-work travel behaviour.

1.2 Research Aim and Questions
1.2.1 Aims and questions

This dissertation aims to explore whether the 15-minute life circle community
typology in Shanghai can effectively transform residents’ travel choice and
reduce the carbon emission caused by increasing travel demand. Although
some scholars believe that the relationship between urban form and residents’
travel choice is significant, it may be influenced by other self-choice factors,
especially in non-work travel. This dissertation hypothesizes that 15-minute life
circle typology does have an impact on residents' non-work trips, and it will
explore other relevant factors as well. In order to achieve the objectives, this
study collected data through online guestionnaires and used quantitative

analysis.

The study aims to answer the following questions.

1) How are Shanghai residents travelling for non-work-related trips?

2) What factors contribute to and influence this choice of travel behaviour?

3) How will residents change their non-work travel behaviours under conditions

of the 15-minute community life circle?

4) What implications does this have for future design and policy of the 15-

minute community life circle typology?




1.2.2 Research Objectives
In order to test the hypothesis, these objectives are required to be met:

RO1-To critically review the existing literature on the main divers of changing

the residents’ non-work travel behaviour.

RO2-To explore whether there are other socio-economic factors influencing

residents’ non-work travel choice from 15-minute community life circle.

RO3-To develop a framework of main drivers of residents’ non-work travel

behaviour change.

RO4-To provide practical suggestions for the improvement of the 15-minute

community life circle.
1.3 Structure of this dissertation

After this introduction, Chapter 2 consists of a review of the literature on the
relationship between urban form and travel behaviour, as well as the case study
of Shanghai 15-minute life circle community typology. Research strategy and
objectives are presented in chapter 3. Specifically, study areas will be defined,
and data sources involve an online questionnaire on non-work travel behaviour.
The key findings and analyse of the primary data collected from the
qguestionnaires and secondary data integrated from the literature review will be
presented in chapter 4. Chapter 5 will discuss the key findings, which could give
some implication to the Shanghai 15 minutes community life circle. The

conclusion and highlights areas for further investigation will then be presented.




Chapter 2 Literature review

The literature review starts by examining how compact urban forms contribute
to sustainable development. ‘The Chinese national new town planning 2014-
2020’ was proposed to deal with problems such as the vacancy of new town
housing and the decline of the central city, which also represents the end of
traditional urban growthism. With the transformation of the urban space
development mode to intensive utilisation, urban planning strategies need to be
adjusted. This will lead to the Shanghai 15-minute community life circle case
study, based on the compact city concept. Finally, a selection of literature will
be summarised on the relationship between urban form, other related factors

and travel behaviour.
2.1 Compact sustainable community typologies
2.1.1 The definition of the compact city model

With the development of high density, the ‘compact city’ concept is being
promoted by global urban development decision-makers (De Roo and Miller,
2000). The compact city represents a kind of urban form with high density and
compactness (Burton, 2002), including diverse and mixed land-use,
revitalisation of urban centres (Chao, Chen, and Zou, 2013), and efficient
transportation systems (Jabareen, 2006). The core function of the compact city
is to arrange a high-density population and industries within limited urban space
(Gu and Chen, 2013). It is considered to be a response to the problems of urban
sprawl such as social cohesion, environmental issues, and economic
development challenges (Lim and Kain, 2016). The transformation of urban
space is reflected in the community typology. As Kersey (2006) states, the small
community should be a mixed-use development connected by public
transportation, with well-designed, high-density medium and high-rise housing
and a range of social and economic amenities within walking distance of

residents.




2.1.2 How can the compact city model achieve sustainable goals

The compact city model embodies the concept of sustainable development,
which is supported by several pieces of evidence. Firstly, the compactness of
the built environment is considered to be the basic typology to achieve
sustainability. Dumreicher et al. (2000) argue that a sustainable city should be
diverse and highly integrated. Compactness is the result of an intensive
strategy to make urban land more efficient by increasing density and activity
(Jabareen, 2006). It provides opportunities to reduce greenhouse gas
emissions and improve the most disappointing aspects of urban living today
(Hillman, 1996; Sherlock, 1990). Also, Newman and Kenworthy (1989) put
forward an inverse relationship between urban density and transportation
energy consumption. The dominant mode of transportation is generally
regarded as the reflection of urban form (Jenks, Burton and Williams, 1996).
Compact, public transit-oriented development can shorten the travel time and
encourage the habit of non-motorised travel (Robert, 1998).

An important factor related to energy use and emissions from everyday mobility
and housing is the increase in density. Based on ‘urban economies of scale’,
community infrastructure could be used more efficiently (Wiedenhofer et al.,
2018). Compared with those in low-density areas, residents living in areas with
high population density are more likely to travel by public transport, non-
motorised travel or a combination of the two, which could reduce the use of
private vehicles effectively (Transportation Research Board of the National
Academy, 1996). Moreover, the mixed use of land is a crucial factor in the
sustainable urban form. For example, residential land could be integrated with
commercial, industrial, institutional and transportation functions. It ensures that
many public services are within a reasonable distance (Ritchie and Thomas,
2013). Unlike previous planning experience, compact cities discourage zoning
(Breheny, 1992). To some extent, this can not only improve the diversity of the
community effectively but also enhance the vitality of the district's streets

(Roseland, 1997). In short, the high density, sustainable transportation, mixed




land use, and diversity that compact cities advocate are consistent with the

design concept of sustainable urban form.

2.1.3 Urban Sprawl! Issues and Countermeasures under the background
of China

In the context of high-speed urbanisation and housing commercialisation in
China, the sprawling of urban built-up areas is becoming increasingly severe
(Liu, Wang, and Tang, 2015). As Schneider and Woodcock state (2008), the
pattern of urban sprawl in Chinese cities appears the result of ‘frantic growth’.
It features incredibly rapid land-conversion rates, which leads to the urban land
growth rate being far greater than the urban population growth rate (Schneider
and Mertes, 2014; Ding and Lichtenberg, 2010; Fang and Pal, 2016). The
uncontrolled expansion of urban land also brings tremendous pressure. A lag
in urban construction means that it is challenging to realise the full economic
value of the land. The environmental effects of land and energy waste are
severe and include loss of farmland and degradation of wetlands (Y. Chen et al.
2013; Jiang et al. 2014; Deng et al. 2015). In urban development areas, the low
efficiency of public transportation not only reduces the quality of daily life of
citizens, but also prevents the city from employing low-carbon, energy-saving
and environmental protection measures. (Liu, Wang, and Tang, 2015). Dutton
(2000) argued that the lack of planning is an essential cause of excessive
spatial capitalisation. Large government-led construction projects have
exacerbated urban sprawl. At the same time, some scholars indicate that the
expansion of residential areas is the root cause of urban sprawl. Taking Nanjing
city as an example, Liu found that the relationship between urban built-up areas
and residential areas is increasingly close (2015). Moreover, the ageing
population is also troubling urban development. The ageing rate is increasing
by 1.4% per year, but the spatial clustering and marginalisation of the elderly

are becoming increasingly severe (Chai, Ta and Mao, 2011).




In order to cope with these problems, the concept of urban planning in China
has been changed significantly. According to the ‘national new urbanisation
plan 2014-2020’, urbanisation needs to enter a new stage of quality
improvement. This means that growth-controlled development based on the
concept of a compact city becomes the main form of urban space development
(Du and Li, 2017). The innovation of urban community public service becomes
the critical target in the transition period. Therefore, the proposal of the 15-
minute living circle typology might be an effective management scheme to

coordinate city development.

2.2 From ‘Danwei’ Communities to Shanghai's 15-minute Living
Circle policy

In order to cope with the urban sprawl issues within the context of China's rapid
urbanisation, such as high dependence on automobiles and low utilisation of
resources, the compact city theory has been popularised. The 15-minute life

circle is a kind of community typology based on this theory.
2.2.1 Origins of urban communities in China

The development of urban community typologies in China originated from the
period of ‘planned economy’ (1949-1978) before the market-oriented reform.
There was a form of state control of society/allocation of resources/assistance
in social integration, named ‘Danwei’. At that time, ‘Danwei’, as the basic
building block, played a crucial role in Chinese society, economy and daily life
(Chai and Zhang, 2009). On the background of production-oriented and highly
concentrated of power. ‘Danwei’ assumed the function of production and life
organisation. Moreover, it presented a closed feature in the spatial form
(Bjorklund, 1986). At that time, the degree of urban living differentiation in China
was relatively low, and residents did not have the freedom to choose residence
and community. Thus, the residential space dominated by ‘Danwei’ was formed
(Li, Wu and Lu, 2004). The ‘Danwei’ community has been criticised for a lack

of planning concept, which resulted in the lack of urban infrastructure, the




deterioration of the living environment and other conseqguences (Fung, 1981).
In addition, each community has distinct boundaries, which reflects the division
of urban space caused by the different administrative structures. It also leaves
the city in tatters (Deng, 2002).

Although scholars generally hold a critical attitude towards the planning model
with ‘Danwei’ as the basic unit, ‘Danwei’ as a unigue community played a
specific role in urban space. According to Chai (1996), the ‘Danwei’ community
was organised by one or more units and provide public living services. The
principal members were ‘Danwei’ workers and their families. The interpersonal
relationships in the community were linked to production relations (Li and Li,
2000; Tang, 2007). As shown in figure 2-1, the traditional ‘Danwei’ community
was usually centred on the administrative office building, which symbolised the
authority of the political party. The living service facilities such as canteen,
bathroom, school, hospital and activity centre surrounded the building, and
together they formed the community centre. Surrounding this was a neat
arrangement of factories, and then outside this was uniform neat and
undifferentiated housing (Bray, 2005). To some extent, the traditional ‘Danwei’
community avoids the rapid expansion of urban space.




Boundary of Danwei community

o

Administration [ ;
% Bathroom

Factory

Figure 2-1 The layout of the “Danwei" community
2.2.2 Community typology in transition

The transformation of property ownership has changed the land-use of urban
space since the reform of the economic system in 1978 (Li, 2008). The
previously closed and independent ‘Danwei’ space was gradually opened to the
city and integrated into the surrounding urban space. At the same time, land
use was gradually diversified (Chai and Zhang, 2009). The evolution from
Danwei community to citizen community can be followed through a case study
of the Tongrentang factory in Beijing. This was a typical Danwei community with
factories as the core and surrounding residential areas. Since the reform, the
layout of community service facilities has changed from self-sufficiency to social
sharing. First, the residents' activity room replaced the administrative building

as the new community centre. In addition, advanced service facilities such as




restaurants have appeared. From the perspective of spatial form, the layout of
the street became more suitable for independent operation. This accelerated
the progression of the community from closed to open. While the external
service facilities attracted the residents, thus they looked for better services on
a larger scale (Zhang, Chai and Chen, 2009).

2.2.3 Shanghai 15-minute Community life circle Policy

With the increasing demand from residents for the construction of compact,
complete and convenient living spaces, it is challenging for the original
production-oriented urban development strategy to solve the issues, especially
in Chinese megacities such as Shanghai (Zhao, Zhang, and Zhou, 2018). The
Shanghai government launched a new urban masterplan in 2014 (Hou and Liu,
2017). As the basic unit of urban life, the community became the focus. Thus,
the 15-minute community living circle plan is now being promoted across the
country, as a new approach to urban renewal, as well as a method to improve

the level of community services and stimulate vitality (Hou and Liu, 2017).

With the increasing demand from residents for the construction of compact,
complete and convenient living spaces, it is challenging for the original
production-oriented urban development strategy to solve the issues, especially
in Chinese megacities such as Shanghai (Zhao, Zhang, and Zhou, 2018). The
Shanghai government launched a new urban masterplan in 2014 (Hou and Liu,
2017). As the basic unit of urban life, the community became the focus. Thus,
the 15-minute community living circle plan is now being promoted across the
country, as a new approach to urban renewal, as well as a method to improve
the level of community services and stimulate vitality (Hou and Liu, 2017). As
the ‘Shanghai community planning guidance’ (2016) defined, the life circle will
be an elementary unit with a range of three to five square kilometres, and it
could contain 50-100 thousand people. As shown in figure 2-2, the spatial
distribution will be community-based, with structuring of the pattern of residents’
daily activities within a 15-minute walk. Diversity will be the first feature of the
community living circle to meet the needs of different groups. The community
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will be able to provide more public services with the increasingly mixed land-
use. Learning from the experience of Singapore's community centre, the
complex set of childcare facilities, medical, commercial, public space, and other
facilities promote the sharing of public service facilities (Xi et al. 2017).
Accessibility will be another feature, and the emphasis on the scale of the 15-
minute walk could help organise activities efficiently and easily.

Community
Health Centre

Facility type

For children () Forelders

Commun
Adminisiraﬂan . For children & elders @) For office worker
Facilities

@ Service circle

Daily life circle for 60-69 years old

1\ Daily life circle for children
10 minutes

Weekend facilities circle for salary men
15 minutes

Figure 2-2. Facilities' distribution of 15-minute community life circle
(Source: Shanghai Urban Planning and Land Resources Administration Bureau, 2016.)

2.3 The relationship between urban form and travel behaviour
from opposite perspectives

2.3.1 From the perspective of supporters

With the improvement in living standards, the increase in demand for travel
promotes a rapid growth of private vehicle ownership. That aggravates urban
traffic congestion and environmental pollution, which has become a common
issue hindering the achievement of the goal of sustainable development in
China's megacities (Yang et al., 2016). As a strategy for reducing car travel,

changing land use seems reasonable. Many scholars have studied the
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relationship between urban form and travel behaviour. Density is one of the
factors of the built environment that influence travel behaviour (Cervero and
Kockelman,1997). According to Hickman et al. (2009), density is inversely
correlated with travel, showing that increased density may be associated with
reduced travel distance, especially by car. Higher building and population
densities could bring non-motorised and shared modes of transportation into
competition with driving (Cao and Fan, 2012). Newman and Kenworthy (1989)
conclude that the increase in urban density could provide residents with
transport options and effectively restrain the proliferation of automobile
infrastructure. The strategic transportation network is another factor. Hickman
et al. (2009) indicate that an effective mass transport system could enhance the
sustainability of residents’ travel between distant destinations. Ewing and
Cervero (2010) conclude that closer proximity to transit stations, increased
intersection density, and mixed land use enhance the efficiency of transit.
Neighbourhood design and street layout will be another important factor. Liu,
Ma and Chai (2017) take Beijing as an example for exploration of the significant
potential of neighbourhood-scale urban forms to reduce the carbon emissions
generated by residents' travel under the context of rapid urbanisation and
spatial transformation. They show that the integration of land use, improved
public transport access and increased density of community streets could
effectively improve service density and accessibility. This might increase the
number of short trips, but it could reduce the overall distance of residents' travel

per day and encourage low-carbon transportation.

2.3.2 From the perspective of opponents

However, some studies indicate that the relationship between urban form and
travel demand is insignificant. One important factor is the under-emphasis of a
geographic scale. Boarnet and Sarmiento (1998) argue that new design by
urbanists are often implemented on the scale of a few blocks, which
emphasises the proximity of land-use planning. Many non-work trips cover
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larger areas. Baglex and Mokhtarian (2002) point out that mode of transport is
more likely influenced by self-selection factors, which are easily ignored by the
new urbanism supporters. For example, mixed land-use and the accessibility
of public transportation could effectively reduce the travel time and shift mode
choice towards non-motorised and public transport. However, such
assumptions ignore other aspects of travel demand. The saved time could be
the reason why residents travel longer distances (Maat, van Wee and Stead,
2005). Furthermore, Dieleman et al. (2002) argue that personal attributes and
capabilities, such as the financial capability of owning a car, are also
determinants. Car ownership is the most important variable in choice of travel
mode and tends to encourage residents to increase their willingness to use cars.
In terms of household type, families with children are more likely to use cars
than other families (Dieleman, Dijst and Burghouwt, 2002). Kuppam and
Pendyala (2001) developed a model that helps explain the relationships
between socio-demographics, activity participation and travel behaviour. As
shown in Figure 2-3, traveller characteristics can affect travel behaviour not only
directly but also indirectly, through activity participation patterns. Although self-
selection and other factors weaken the impact of urban form on travel behaviour,
the latter still plays a dominant role (Liu, 2017). For example, Cao and Fan
(2012) applied the propensity score matching approach. They found that self-
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selection effects account for 28% of possibility, while density effects account for
72%.

characteristics)

Socio-demographic
(Personal, Household J

v

In-home activity Out-of-home
pattern activity pattern

Travel behavior W
(Trips, Travel duration, J‘

Trip chaining pattern)

Figure 2-3 Structural equations modelling framework.

(Source: Kuppam and Pendyala, 2001)

2.4 Theoretical framework

According to existing literature, it is not enough to plan effective travel behaviour
changes, but more important to consider residents' subjective factors. This
study will collate the factors related to the influence of non-work travel. This will
help in the analysis of how the traveller's subjective factors (personal
characteristics and household characteristics) and community characteristics
affect residents' participation in non-work activities and travel behaviours in the

context of 15-minute living circle community typology.

2.4.1 Endogenous variables and exogenous variables

Figure 2-4 provides a possible theoretical framework for relevant factors that
interfere with residents' travel behaviours. The factors could be grouped into
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endogenous and exogenous variables. The endogenous variables in this
analysis are descriptors of non-work travel behaviour, and the exogenous
variables are related to socio-economic factors. Lu and Pas (1997) divided
residents’ travel activities into three categories: working activities, household-
sustaining activities and recreational activities. In this paper, non-work trips
include household activities (including shopping, dining out, seeing a doctor and
picking up people) and recreational activities (including entertainment and
going on sightseeing tours). By describing the characteristics of non-work travel
behaviour, such as the number of trips, time and transportation choice, the non-
work travel pattern of residents is revealed. First, individual socioeconomic
factors such as gender, age, and occupational status may interfere with non-
work travel behaviour. Second, family characteristics may also have some
influence on non-work activities and travel behaviours. For example, the size of
the family, whether there are old people and children in the family, and the
number of cars. Thirdly, community features, including community location,
distribution of surrounding public transportation stations, and coverage of public
facilities, may have a significant impact on non-work travel activities. To be more
specific, the daily travel decisions of residents, especially regarding non-work
activities starting from home, are significantly affected by the community
environment of the place where they live. The high-density coverage of
essential public facilities and leisure facilities and excellent public transport
conditions may reduce the use of cars.

&)
(O Endogenous variable
» Non-work travel behavior characteristics (number of day trips, short
trips, trip mode)
> Recreational activities (frequency, travel time, travel distance)
» Household sustaining activities (frequency, travel time, travel distance)

~ qrp Non-work Travel

©
L0l Exogenous variable
» Househald characteristics (family size, with children and elders, travel
mode selection)
> Personal characteristics (sex, age, employment, driver license)
% Community characteristics (location of community, public transport
stations, coverage of basic public facilities, leisure public facilities)

Figure 2-4 Theoretical framework of non-work travel behaviour intervention
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2.4.2 Hypothesis

Based on the above the above model of factors influencing non-work travel, this
dissertation will test the following hypotheses:

Hypothesis 1: Personal characteristics such as gender, employment status,
driver's license and age will have an impact on residents' non-work travel
behaviours.

Hypothesis 2: Family characteristics such as the possession of transportation
and whether there are children under 12 years old or people over 60 years old
in the home, will have an impact on residents' non-work travel behaviour.
Hypothesis 3: Community features, such as residential location, whether there
are public transport stations nearby, and the coverage of public service facilities,
will affect residents' non-work travel behaviours.

Hypothesis 4: In the imagined 15-minute community life circle, socio-economic
factors difference will affect people's willingness to change non-work travel
behaviour.
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Chapter 3 Methodology

In this chapter, the research methodology and rationale for the choice of
research technigue will be outlined. The researcher will explain how the
relevant data and information are to be collected, analysed and presented.
Reasons and justifications for selecting research designs, data sources, data
collection, presentation, and analysis techniques will be given. This dissertation
will use quantitative research methods to discuss these questions. The data on
non-work trips of residents in the community living circle will be collected
through a questionnaire survey. It is expected that the analysis will identify

which factors influence residents' selection of travel mode.

3.1 Research Design

As shown in figure 3-1 above, the study will start by putting forward research
objectives and questions. Then it will adopt positivism and the qualitative
research hypothesis through the quantitative method of questionnaire data
collection and analysis. Endogenous and exogenous variables related to
residents’ non-work travel choices will be discussed. Next, data statistics and
analysis will be carried out. This will help to assess whether the 15-minute
community living circle typology in Shanghai is likely to be effective in changing
travel behaviour, and to identify other potential socio-economic factors. Finally,
it is expected to provide practical suggestions for the development of the
community living circle typology.
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Figure 3-1 The structure of research process

3.2 Research Method

3.2.1 Quantitative Approach

This study will adopt a simple quantitative approach. In the positivist view, this

is considered to explain phenomena by collecting and analysing data (Daniel,

2016). Bryman (2001) argue that the quantitative method emphasises numbers

and numerical studies in collecting and analysing data. It can help reduce the

time expended in describing the results. Denscombe (1998) defines

quantitative research as ‘researcher detachment’. That means the researchers

had no direct contact with the participants and conducted questionnaires

through the internet, telephone, and mail. The problem of researcher bias will

be effectively eliminated.
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3.2.2 Rationale for choice of the data collection instrument

It is crucial to choose the appropriate method because it will affect the data
collection and analysis. A questionnaire survey is considered to be the most
appropriate method of obtaining the data needed in this study. Reviewing the
traditional data collection methods, such as interviews or telephone surveys,
may be expensive and time-consuming. Creswell (2009) indicates that a
questionnaire strategy is a quantitative method, which can numerically describe
the attitudes and views of a group. There are several forms of questionnaire
survey. Regmi et al. (2017) point out that an online questionnaire survey is
considered relatively economical and practical (using methods such as social
software sharing and email distribution). This new data collection strategy could
collect large amounts of data from participants in a relatively short period. The
advantages and disadvantages of the online questionnaire are summarised in
table 3-1. Considering factors such as time, cost and available resources, this

study will use the online questionnaire survey method.

Table 3-1: Benefits and drawbacks of the online questionnaire approach

Benefits Drawbacks

1. Efficiency, ease of delivery. 1. Lack of control over samples.

2. Ease of reaching some potential | 2. Potential for limited access with
responders. some target populations (e.g. the
elderly, children).
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3. Flexible, multiple question 3. Potential for internet technique
formats can be used. problems during the period of
collecting feedback.

4. Ensures the confidentiality of 4. Time-consuming, requires much
respondents. time to develop it.
5. Ease of data collection. 5. Questions asked cannot be
complicated.

(Source: Balch, 2010; Reynolds, Woods and Baker, n.d.)

3.3 Data Collection and Analysis
3.3.1 Triangulation of Data collection

The triangulation method will be used, which means that multiple sources of
data or approaches will be combined to enhance the credibility of the study
(Salkind, 2010). In this study, two data collection methods will be adopted.
Fieldwork through online questionnaire surveys and secondary data collection
through previous studies. The secondary data collection will be based on a
literature review and will provide a theoretical framework for the design of the

guestionnaire survey.
3.3.2 Online Questionnaire Survey

Primary data will be collected through self-completed questionnaires. The
design of the questionnaire will be based on vital information from the literature
review. The questions will involve exploring the socio-economic factors
identified in the framework (as shown in chapter 2.4). The information collected
is recorded in table 3-2, which looks at the non-work ftrips and activity
participation of residents in the living circle community typology. More social-
economic attributes of residents, community characteristics and other
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information will be collected. The purpose is to understand the driving factors

influencing travel behaviour and to provide some inspiration for the future

development of living circle typology. In order to make the questions more

accessible and more precisely answered, the design of the questionnaire will

be based on ground theory strategy and provide ‘closed’ questions.

The questionnaire was divided

into three parts: the socio-economic

characteristics of the respondents, the characteristics of the current non-work

travel behaviour of residents, and the residents’ imagination of the 15-minute

community living circle in the future.

Table 3-2: The information collected in the questionnaire survey

Category

Detailed information

(household level)

Socio-economic information

Home location
Vehicle ownership

Presence of children and elderly

people
Socio-economic information Gender
(individual level) Age

Occupation

Driver licence

Community characteristics

Public transport station
Household-sustaining facilities

Recreation facilities

Non-work travel dairy

Number of trips

Time of trips
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- Frequency of using public

services
- Choice of transportation mode

- Time of arrival

3.3.3 The study area

As mentioned in the introduction, this dissertation chooses Shanghai as the
study area. Shanghai covers an area of 5,800 square kilometres and has a
population of more than 24 million. As one of the most developed global cities
in China, Shanghai is representative of the high-density, rapidly developing
megacities in China. However, there are also problems caused by its large
population, including issues related to the ecological environment,

infrastructure and public services.
3.3.4 Survey samplings

The questionnaire will be posted on social networks for Shanghai urban
residents to fill out. The random distribution of participants is a crucial method
of reducing survey bias in quantitative research (Smith and Noble, 2017). In
terms of the sample size, this study welcomes more participants to respond to

the questionnaire to enhance the data credibility.

3.3.5 Profiles of the respondents

In this study, 81 effective responses were collected by issuing online
questionnaires. A summary of the respondents’ age groups is presented in table
3-3 below. The collected samples mainly show the following characteristics: the
male and female respondents were 39 and 42, respectively. The age group of
the respondents could effectively influence the change in travel patterns. Thus,
this survey ensured that the number of children (under 18 years old) and the
elderly (over 60 years old) accounted for about 28% of the total. In terms of
residential location, 61% of respondents lived in the downtown area, and 28%
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lived in areas outside the downtown area. In terms of survey groups, students
accounted for 47%, commuters accounted for 33%, and retirees accounted for
15%. 68% of the respondents have driver licences, and more than 80% of the
residents' households had one or more cars, which shows that car-dependence
is currently heavy.

Table3-3: Summary of questionnaire respondents

Research participants Number of respondents
Under 18 years old 12
19-29 32
30-49 13
50-59 13
Over 60 years old 11
Total 81

3.3.6 Data analysis

In order to determine the results of the questionnaire survey, this study will use
descriptive statistics by utilising Microsoft Excel software. The application of
descriptive statistics in data analysis enables the researcher to summarise and
organise data efficiently. Finally, the quantitative data obtained will be analysed

and presented graphically.
3.4 Limitation of the Methodology

It should be noted that the method used in this study has some limitations.
Although the questionnaire focuses on non-work travel behaviour and purposes

of residents, it fails to identify the difference in intensity of the factors influencing

.23 -




non-work trips of residents. In order to clarify this, a mixed-methods approach,
supplementing the questionnaire with interviews, should be employed.
However, this does not seem possible because of time constraints and the
unwillingness of participants. Furthermore, participants' age, occupation, and
other attributes may not be balanced due to the sample size. For example, the
survey may ignore the proportion of children and the elderly, thus affecting the

research results.

3.5 Ethical Issues

During the study, the researcher will follow the highest ethical standards. Before
responding to the questionnaire survey, participants will be informed that the
results will only be used for the academic purpose of this study and will be
treated with strict confidentiality. In order to ensure the anonymity of the
respondents, the questionnaire will not require participants to reveal their real
names. In addition, participants have the right to withdraw or omit the
information they have shared, and this will also be stated at the beginning of

the questionnaire.
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Chapter 4 Analysis of Findings

The purpose of this chapter is to integrate, analyse and present the primary
data collected. This chapter consists of two main parts. The first part analyses
the current non-work travel behaviour patterns of Shanghai residents according
to the use of public service facilities for travel purposes. Factors that might affect
travel behaviour are also presented and discussed based on statistical methods.
The second part analyses whether social-economic factors have a specific
effect on the results of residents’ willingness to change travel behaviour based

on the imagination of a 15-minute community living circle.

4.1 Current non-work travel behaviour patterns

4.1.1 Research question #1: How are Shanghai residents travelling for
non-work-related trips?

This section analyses the non-work travel patterns of Shanghai residents. In
this context, the following aspects were explored: the frequency of taking non-
work trips, the purpose of non-work travel, the typical mode of transportation

used, and the factors influencing the choice of destination.
1) The frequency of taking non-work trips

On average, respondents had undertaken one to two non-work trips per day,
and the total travel time was less than one hour. The statistical results of the
number and duration of non-work trips are presented in figures 4-1 and 4-2
below. Compared with the survey results of Shanghai residents’ travel in 2014,
the average number of non-work trips increased from 1.14 to 1.48, while the
average number of commutes fell from 1.1 to 1.04. This indicates that with the
improvement of residents’ living standards, the proportion of non-work trips in
residents’ travel structure are rising. Meanwhile, the increase in the number of
freelancers had also contributed to a decline in residents’ commutes, with most
of their daily time allocated to non-work trips.
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Figure 4-1 Average number of non-work trips
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Figure 4-2 General non-work travel time each day

2) The purpose of non-work travel

226 -

With regard to non-work trips, the travel purpose of residents can be defined
as household-sustaining activities or recreational activities. The frequency

analysis showed that the main reasons stated for residents’ non-work travel
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were culture, sports, leisure, health care, education, daily shopping and social
welfare. Use more than once per week is defined as a high frequency of use.
As shown in figure 4-3, more than half of the respondents visited green
spaces and city parks around the community, shopping facilities and
educational institutions. There seemed to be no significant difference between
the number of destinations frequently visited by residents in travel for
household-sustaining activities and recreational activities. However, there was
a difference between weekdays and weekends. In general, it was found that
the daily travel chain of residents was relatively regular and straightforward. In
addition to commuting on weekdays, residents mainly went out to pick up
children, do the daily shopping or take a walk. On weekends, with the
increase of non-work travel time, residents often chose facilities located far
away from the community. However, in terms of the travel routes, markets and
shopping malls were still the leading travel destinations. Moreover, the travel
chain was supplemented by leisure activities such as going to parks and

walking along streets and greenbelts (see figure 4-4).

ey I 14.29%
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pe park I 5 S %
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Public service facilities
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Figure 4-3 Percentage of Shanghai residents who use the public service

facilities frequently
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Figure 4-4 Comparison of the non-work travel chain

3) Modes of transport

The choice of transport mode determines the structure and efficiency of urban
transportation to a large extent. Non-work travel behaviour plays an
increasingly important role. This survey found that there is a relatively high rate
of household car ownership in Shanghai (82.72%), which could be considered

as a significant cause of traffic congestion on the road.

As the Shanghai government increased investment in public transport
infrastructure, residents’ willingness to use cars to travel decreased significantly.
The survey found that most residents travel to non-work destinations on foot.
Taking the very frequent use of public service facilities as an example, most
Shanghai residents choose to walk to the facilities distributed around the
residential community, including small and medium-sized shops, markets, open
spaces along the streets and rivers, and concentrated green spaces within the

residential community (see figure 4-5). According to Azmi, Karim and Ahmad
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(2013), the number and frequency of visits to community public service facilities
reflect the degree of local provision and good walking accessibility of
community facilities. The walking time to such facilities reflects the spatial
distribution of these public service facilities and residential communities. The
analysis of the high-frequency facilities that residents prefer to go to on foot
showed that all the facilities could be reached within 15 minutes of walking
(about one kilometre), and the green space in the residential community
accounts for the highest proportion (78%) (See figure 4-6). Most Shanghai
residential communities have formed built environments with high spatial
correlation with small and medium-sized shops and community-type open
spaces. However, with the diversified development of residents' daily living
needs, the number of very frequently-used facilities could continue to increase.
At the same time, the characteristics of the community life of residents of

different groups have become broader, especially regarding the aspect of age.

1,008
B68.75%
63.75%
59.49%
30.00%
20,00
N '
3,008
Education srge stores Small and medium Market City park Opsn space along
OFEANIZAtorN shops street and rever

Public service facilities

BO.00%

The percentage of people who usually walk to the facility

Figure 4-5 Percentage of residents walking to high-frequency use facilities
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Figure 4-6 Comparison of residents' walking time to high-frequency facilities

4) Factors influencing travel behaviour choice

According to the responses received, the distance became the dominant
factor influencing residents’ choice of non-work travel behaviour (87%). This is
consistent with the findings of Liu (2017), who showed that the distance
between the trips’ origins and destinations had a significant impact on mode
choice. Personal and family needs were also important factors affecting
residents’ non-work travel, with 79% and 63% respectively. Cars are usually
considered as a safe and convenient mode of transport when there are
children, the elderly or other disabled household members involved (McCarthy
et al., 2017). For families who do not own a car, walking and public
transportation are the main modes of travel. Also, some respondents believe
that the increasing number of public transportation options and the increasing
difficulty of parking have prompted them to reduce their degree of car-

dependence.
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