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Abstract

The ageing population is a problem facing the whole world. Meanwhile, as
age increases, the elderly will face more difficulties in travel, and their mobility
and accessibility are also declining. Therefore this research explores how to

create an inclusive and accessible travel environment for the elderly.

Xinzhou, China, is selected as the research area, and the older adults' travel
behaviour and satisfaction are investigated. A nonparametric test shows that
seniors are less satisfied with public transport, bikes/ e-bikes and walking.
This research analyses the problems existing in these travel modes and puts
forward two suggestions on the walk and bike/e-bike, which are strengthening
supervision and completing equipment; for bus, it should be improved in four

categories: accessibility, acceptability, affordability, and availability.




1. Introduction

Elderly populations worldwide are growing at an unprecedented rate, not just
in developed countries but also in developing countries (Hu et al., 2013).
China, one of the fastest growing countries in terms of the ageing population
(Huang et al., 2020), is expected to account for 34% of the world's elderly

population over 60 years of age by 2050 (James, 2002).

Transport is at the heart of how people live. It enables individuals to commute,
visit friends and family, give back to society, and access essential services like
healthcare and education (DfT, 2018). Thus, travelling is not only a basic need
for older people to maintain their daily lives, but also it is essential for their
quality of life and enjoyment of their twilight years (Xia and Guan, 2013). With
the intensification of ageing, the mobility of older people has become one of

the hot topics in transport (Yan et al., 2021).

Additionally, the prevalence of disability in older people is higher as they get
older (Cheng et al., 2019). A mix of symptoms, including loss of vision and
hearing, joint stiffness, and a decreased capacity to walk far, can dramatically
affect a person's mobility. Therefore, the importance of mobility cannot be
underestimated (DfT, 2018). Because mobility can boost social networks,
provide access to jobs or education (Oishi, 2010), and promote self-esteem

and wellness (Musselwhite and Haddad, 2010).

Nevertheless, theoretical and practical research on improving mobility for
older people on Chinese mainland is lacking. There is a severe shortage of

elderly-friendly travel facilities and service provisions and a long lag in




relevant special planning and protection policies (Liu et al., 2021). Thus,
scholars and transport policymakers need to understand older people's
characteristics and travel behaviour (Yan et al., 2021). It is also essential to
examine how to satisfy the travel needs of older people (Luiu et al., 2017; Cui

etal., 2017).

China currently ranks third in the world for emissions of greenhouse gases
connected to transport (IEA, 2008). Hence, China needs to take action to
control carbon emissions and promote low-carbon transport. Replacing
personal car use through effective public transport and non-motorised
transport infrastructure is essential for a low-carbon transport system
(Bongardt et al., 2010). Because a higher share of alternative transport modes
is directly related to less CO2 emissions, this article aims to propose some
transport improvements that can promote the development of low-carbon

transport and facilitate the travel of the elderly.

In 2021, the Chinese government proposed the Transport Power Strategy and
took Shanxi Province as the first pilot unit. Xinzhou City, as part of Shanxi
Province, will also vigorously develop its transport. In an era with increasing
numbers of older adults, it is necessary to consider the availability of transport
facilities and services for sustainable urban development (Cui et al., 2017).
Therefore, this research will explore how Xinzhou can better develop inclusive

and accessible transport for older people.

The research will proceed to review the literature, discuss the travel behaviour
of the elderly and how to build an inclusive and accessible public transport
travelling environment, and investigate the current transport situation for the
elderly. The article will then detail the methods used to collect and analyse
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primary data before examining the results of this data. Academic literature will
be drawn upon to discuss these findings. The research will conclude with

suggestions for applications in the research area (Burt, 2019).




2. Literature review

2.1. Travel behaviour

Earlier research showed that households and individuals' socio-economic
indicators significantly impact travel mode preferences (Cervero, 2002; Van
Acker and Witlox, 2010). For instance, males are more likely than women to
drive (Giuliano, 1983). In China, a greater likelihood of car use relates to
higher income, better work positions, and car ownership, whereas elderly and

female people prefer walking or cycling (Pan et al., 2009; Shen et al., 2016).

It is acknowledged that older people are a heterogeneous population with a
range of mobility and travel characteristics (Siren and Haustein, 2013; Su and
Bell, 2012; Cui, J. et al., 2017). As people age, functional limits become more
prevalent, and many older adults will have more than one impairment
(Sundling et al., 2014), making travelling more difficult. Compared to other
age groups, older people have relatively lower financial incomes and will have
higher demands on urban transport as they age, and their physiological
functions gradually decline. In addition, older people are now healthier and
lead more fulfiling lives, generating more travel demand (Yan, Jin, and Li
2021). Those over 75 are less satisfied with their mobility prospects than
those between 65 and 74 (Mollenkopf et al., 2011). According to Siren and
Hakamies-Blomqvist (2006), individuals without a driver's licence, those who
reside in rural regions, and women all have unfulfilled transport demands.
Women may rely more on accessible public transport since they are less likely
than men to have a driver's licence or a car (Sundling et al., 2016). Even if the

difference in life expectancy between men and women is reducing in most




places, most older adults are and will continue to be women (Hjorthol, 2013;

Shergold et al., 2015).

Boschmann and Brady (2013) discovered that as people age (over 60), they
travel less and shorter distances. They also discovered that women make
fewer and shorter trips than men and that individuals with disabilities travel the
fewest trips of others. Schmocker et al. (2008) demonstrated that using public
transport for shopping was negatively linked with functional limits in a sample

of survey respandents aged 65 to 85.

There are several barriers to or facilitators in public transport for seniors or
people with disabilities. Ticket costs (Su et al. 2009), boarding and alighting,
the distance to the bus stop, and (in)security while travelling alone are a few
examples (Wretstrand et al. 2009). Iwarsson and Stahl (1999) found that the
possibility of participating in society was reduced by as much as 75% due to
obstacles encountered to and from the bus stop while boarding or alighting
the bus. Bus stop density will enhance older adults' travel frequency with the
same transport mode (Schmocker et al. 2008). Additionally, it has been
determined that short walking distances within stations and service reliability

are facilitators.

Meanwhile, the Chinese government started implementing the "new
urbanisation" policy for small and medium cities in 2012 (Wang and Wang,
2015). Thus, under the background of ageing and new urbanisation, urban
planners and managers need to combine the travel behaviour of the elderly to
formulate transport policies (Hu et al, 2018) while realising low-carbon

transport and creating a more inclusive travel environment.




2.2. Travel satisfaction

Travel satisfaction is widely defined as the extent to which a transport system
lives up to its users' expectations (Morfoulaki et al., 2010). Research on
factors influencing travel satisfaction has focused primarily on the role of
various travel modes (De Vos and Witlox, 2016; Friman et al., 2017; Lancee
et al., 2017; St-Louis et al., 2014). Numerous research discovered that travel
satisfaction is influenced by different travel modes (De Vos,2012). The least
satisfied travellers appear to be those who use public transport, specifically
buses, while those who engage in active travel report feeling the most
delighted with their travels. Car users tend to have intermediate levels of
satisfaction (De Vos et al., 2016; Mokhtarian et al., 2015; Olsson et al,, 2013;
Ye and Titheridge, 2017). While travelling, studies have found that factors like
cleanliness, privacy, convenience, stress, social interaction, landscape, traffic
congestion (Ettema et al., 2013), trip duration (Marris and Guerra, 2015),
weather (St-Louis et al., 2014), perceived safety (Ettema et al. 2012), and on
having company when traveling (Lancee et al., 2017) can all affect how

satisfied you are with your travel (Stradling et al., 2007).

People use private vehicles for additional reasons, such as "pleasure-to-use
and independence”. (Steg, 2005; and Jakobsson Bergstad et al., 2011). Thus,
driving impacts people's moods, which explains why many individuals find
cars attractive (Susilo and Cats, 2014). Congestion levels, experienced traffic
safety, dependability of travel time, parking accessibility, irritation with other
road users, and a lack of choice to choose speed and lane are all factors that
affect the travel satisfaction of car users (Ettema et al.,, 2013; Morris and

Hirsch, 2016; Novaco and Gonzalez, 2009; Susilo and Cats, 2014).




Less research has been done on active travellers' travel satisfaction. Weather
and seasonality, slopes, personal health levels, and the presence and quality
of walking and cycling infrastructure can all impact how satisfied one is with
walking and cycling (Manaugh and El-Geneidy, 2013; Pucher and Buehler,
2008; Willis et al., 2013). In comparison, Susilo and Cats (2014) thought that
a barrier-free, smooth ride and the absence of roadblocks from other modes
of transport are the two factors most strongly related to satisfaction with
bicycle travel. Alfonzo (2005) and Stradling et al. (2007) stated that the
aesthetic appeal of the surroundings also impacted the travel satisfaction of

pedestrians.

In contrast to walkers and cyclists, who are generally more positive about
active travel, a significant portion of those who use public transport may
contribute to overall lower satisfaction levels (De Vos, 2018, 2019). Thus,
urban transport officials and planners have been putting effort into enhancing
public transport to help inhabitants be more satisfied with the transport service

and to make the city better off (Zhao and Li, 2019).

Travel satisfaction with public transport has been defined as the overall level
of fulfilment of travellers' expectations (Tyrinopoulos and Antoniou, 2008), the
completion and fulfiment of needs and the outcome of cumulative and
individual experiences (Abenoza et al., 2017). It has been demonstrated that
the most unpleasant public transport encounters are particularly memorable

(Friman and Fellesson, 2009).

Numerous studies have examined customer satisfaction among public
transport riders (De Vos and Witlox, 2017). A variety of factors influence

people's perceptions of using public transport. Public transport users'
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satisfaction is most likely affected by service characteristics like cleanliness,
comfort, the behaviour of the staff, safety, punctuality, and frequency (e.g., de
QOa et al., 2013; dell'Olio et al., 2011; van Lierop et al., 2017). In contrast,
pedestrians evaluated their walking trips using non-instrumental criteria like
crowding, air quality, the presence of trees and flowers, the presence of
beggars, and the type of pavement (Stradling et al.,2007). Also, the utilisation
of public transport was significantly influenced by attitudes and personal

safety concerns (Spears et al., 2013).

In conclusion, for the three travel modes, the external environment and safety
are essential factors affecting travel satisfaction. For car users, emotional
factors also impact their travel satisfaction, while the service characteristics

can impact the travel satisfaction of public transport users.

2.3. Mobility and accessibility of the elderly

2.3.1. Mobility

Webber et al. (2010) defined mobility as the ability to move within
environments that extend beyond one's home to the neighbourhood and other
regions. Mobility might lower social exclusion risk, improving well-being
(Stanley et al.,, 2011). Mobility and the ability to get out of a home are
essential aspects of their quality of life (Farquhar, 1995). Thus, future
transport policies should prioritise the mobility of elderly populations to
support their independence and improve their quality of life (Wong et al.,

2018).

It is known that older persons tend to lessen or stop driving as they age

because their skills and abilities deteriorate and their lifestyles change
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(Edwards et al., 2010). Furthermore, in some poor areas, older people are
also unable to afford to buy a car or use it for daily travel. It raises the
question of what public transport can do to satisfy the mobility needs of
seniors if cars are not accessible. The underappreciated importance of older
people's transport demands has a broader social impact beyond only the
adverse effects of reduced mobility on the quality of life (Cui et al., 2017). For
instance, reduced mobility may result in transport disadvantage and even

severe social exclusion (O'Hern and Oxley, 2015).

Alsnih and Hensher (2003) highlighted that public transport could be an
alternative to the private car for the elderly's mobility and accessibility;
Mercado et al. (2007) advised increasing public transport service for the
elderly's travelling mobility. In China, fewer older adults have car licences and
own private cars. Gilhooly et al. (2005) and SEU (2003) argued that older
passengers on public transport frequently faced various obstacles, including

physical, emotional, financial, logistical, and availability related.

2.3.2. Accessibility

The accessibility of older people should also be considered. Accessibility
refers to the capacity to reach goods, services, and destinations. It is tied to
mobility, which allows individuals to go from one point to another (Litman,

2016).

Accessibility issues might make it difficult for older people to stay active and
participate in social activities (Hallgrimsdottir et al., 2015; Hess, 2009).
Accessible pathways, appropriate traffic signals, and street crossings are

necessities for pedestrians (Suen and Mitchell, 2000). Older persons are




more careful and avoid crossing roadways without pedestrian amenities
(Bernhoft and Carstensen, 2008). It is presented that walking barriers cause
older people to stop walking (Stahl and Berntman, 2007), whereas limited
access to public transport — mainly walking access to stations — is a significant
constraining factor on transit ridership of older adults (Hess, 2009; Lin et al.,
2014). Chiesura (2004) found that a lack of access to urban parks causes the

elderly to engage in less physical exercise and have less contact with nature.

According to Cao et al. (2010), accessibility had a more significant impact on
the travel behaviour of older persons. As a result, a concentrated focus on
accessibility interventions will primarily benefit elders, allowing them to feel

more independent, secure, and dignified (Alsnih and Hensher, 2003).

An increase in the accessibility of public transport services can help promote
the mobility of the elderly while also gaining support from the public and
lowering air pollution emissions from urban transport (Hu et al., 2013). In the
meantime, it is determined that adequate mobility and accessibility are
prerequisites for extending life expectancy, leading a healthy lifestyle, and
lowering elderly boredom and melancholy (Olawole,2015; Saunders et
al.,2013; Webber et al., 2010). In order to increase their level of wellness and
lessen boredom and depression, older people, including the disabled, should
be encouraged to take trips to and from shopping malls, medical facilities,

visits to friends and family, entertainment parks, etc. (Hu et al., 2013).

2.3.3. Elder mobility and accessibility issues

In western countries, the travel problems of the elderly are caused mainly by

the low utilisation rate and operation efficiency of public transport (Johnson et
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al., 2017). The elderly are highly dependent on private cars, but the safety
hazards of driving are high due to physiological reasons, such as fatigue and
poor concentration of the elderly (Liu et al, 2021). Meanwhile, older
Americans utilise public transport less frequently for the following reasons:
inconsistent services, accessibility issues for bus stops, stations, and
transfers, the unavailability of some locations, and fear of criminality
(Burkhardt at el., 2002). Moreover, for seniors who used to ride, the riding
abilities may be compromised by age-related functional and sensory problems
(Spirduso et al.,, 2005), so older cyclists may be more susceptible to, for
example, uneven cycling tracks, complex traffic situations, and hilly terrain

(Maand Dill, 2017; Wahl and Lang, 2004).

In China, the main problems are the lack of specific elderly-friendly transport
policies, the public transport system, and the unsuitable non-motorised
travelling environment for the elderly (Li et al., 2019). First, the construction of
transport policies suitable for the elderly has been absent for a long time.
Secondly, in terms of public transport, connecting and transferring between
urban buses is complex, and the lack of barrier-free facilities for buses causes
inconvenience for the elderly. As for walking and cycling, there is still a lack of
public facilities and measures to ensure the safety of the elderly (Liu et al.,

2021).

Compared with other travellers, disabled travellers experience a lesser level
of freedom in their travel options. When fravelling, it is common to make
advance plans, making spontaneity challenging. According to the Customer
Touchpoints typology, people with disabilities frequently fit into the group of

"travel shy" (TfL, 2009). They consequently lack confidence when travelling
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and prefer to stick with tested routes and transport options. This could
undermine attempts to promote social inclusion by making it more difficult for
persons with disabilities to access social networks, employment, and other

services.

The elderly and the disabled are vulnerable groups in transport and improving
their travel environment is the most fundamental requirement for their
integration into society and enjoyment of life together (Zhao et al., 20086).
Various policies and pragrammes relating to elderly mobility and accessibility
have been implemented in various nations. Equity in public transport is
mandated in the United States by the Safe, Accountable, Flexible, Efficient
Transportation Equity Act (Delbosc and Currie, 2011). The European
Conference of Transport Ministers has secured an accessible mobility
environment and legislative amendments that address older transport
challenges, such as enhancing public transport accessibility (European
Conference of Ministers of Transport Council of Ministers, 2003). Furthermore,
the European Commission (2011) recognises older people's walking problems
and emphasises the need to improve transport infrastructure accessibility for
the elderly. The U.K. government is taking steps to expand work opportunities
for persons with disabilities, lessen social isolation, and promote independent

living (DfT, 2018).

Compared with these countries, Chinese research on urban elderly transport
mainly starts from the aspects of policies and regulations, public transport,
and non-motorised systems. However, comparative research is mainly limited
to the study of the importance of laws and regulations to ensure the travel of

the elderly, and the operability and system of policies are insufficient.
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Nevertheless, the research and practice of public transport involving services
and the entire travel process for the elderly are often lacking (Liu et al., 2021).
Therefore, later chapters propose a more comprehensive urban transport
method for improving the mobility and accessibility of the elderly, which

responds to their travel characteristics.

2.4. Research gap

Travel behaviours have been extensively studied in metropolitan areas (Wang
and Chai, 2009; Zhao et al., 2014). However, China's small cities have unigue
contexts regarding economic growth, infrastructural development, and
household socio-economic features. As a result, Xinzhou, as a medium-sized
city, cannot directly use the residents' characteristics from large cities. Hence,
a survey of the travel behaviour characteristics of older people in Xinzhou is

necessary.

However, no research has been carried out in a city where public transport is
not very developed and private car ownership is not high, like Xinzhou.
Nevertheless, Xinzhou is currently facing the problem of the elderly travelling.
Therefore, it is meaningful to study how to ensure the mobility and
accessibility of the elderly to create an inclusive and accessible travel

environment in Xinzhou.
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3. Methodology

3.1. Introduction
This part describes the relevant research methods used in this research.

Data are obtained mainly through questionnaires, which are primary data. A
combination of qualitative, quantitative and open-ended questions is set up for
the questionnaire to get the data. The collected data are examined using

descriptive and inferential statistics in SPSS 28.0 (Fasina et al., 2020).

The research focuses on obtaining characteristics by studying the travel
behaviour of the elderly. Then, combined with the current transport situation in
the research area, scientific and reasonable transport suggestions that benefit

the elderly and the elderly with disabilities are put forward.

3.2. Research objective and questions

The main question of this research is what can be done to improve their travel

environment.

The primary question is broken down into two secondary guestions to make
the research's advancement easier (Mella Lira, 2020). The first question is:
what impact does travel mode have on travel satisfaction? Through this
guestion, the research could find travel modes with low travel satisfaction. The
second question is how to create an inclusive and accessible travel
environment in the research area. Based on the first question, targeted
research is conducted on low travel satisfaction modes, and finally,
reasonable suggestions are given.

14




3.3. Questionnaire design

A total of twenty-six questions are set for this questionnaire. The
questionnaire contains both open and closed-ended questions that seek data
on the respondents' socio-demographics, travel behaviour characteristics and
travel satisfaction (Burt, 2019). Convenience, comfort, and safety of travel are
the three main aspects the questionnaire focuses on while conducting a
satisfaction survey. As a result, a five-point Likert scale is used. Especially for
the disabled respondents, the questionnaire is designed to learn their
attitudes toward the transport situation. The questionnaire is presented in

Appendix 1.

3.3.1. Quantitative questions

The socio-demographic and travel behaviour characteristics survey are
conducted using a quantitative approach, combining single- and multiple-
choice questions to obtain information about the respondents. This section
consists of 17 questions, 10 of which are about the socio-demographic profile,
5 of which are about travel behaviour, and 2 of which are explicitly designed

for respondents with disabilities to obtain their attitudes regarding accessibility.

The third question in the questionnaire is a screening question to determine

whether the respondent is a resident of the central Xinfu District.

3.3.2. Qualitative questions

This research uses the Likert scale to measure the respondents' attitudes
when surveying travel satisfaction. The statements on a Likert scale are to
define a unidimensional construct (Babbie, 1999; Mclver and Carmines, 1981).
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A linear scale reflecting how much respondents agree or disagree with each
statement makes up the answer continuum (Warmbrod, 2014). The scale of
eight questions used in this study focuses on three aspects of travel

satisfaction: convenience, comfort and safety of travel.

The last question is open-ended in the questionnaire to obtain the
respondents' suggestions for transport development. These suggestions are
essential for this research in the section where the suggestions are given. The
individual suggestions of the respondents are representative of the majority
population in old age. So, using these suggestions, this research can suggest

more practical and valuable development objectives.

3.4. Survey design

Due to the COVID-19 epidemic on China's mainland, the author could not
return to the research area to distribute the questionnaires in person.
Therefore, the questionnaires were collected offline and online using the
"Questionnaire Star" and "WeChat" Apps. The author's family living in that
area were trained as researchers and played a significant role in the collection
process. These researchers were responsible for identifying the target group
and providing timely and scientific explanations to help them complete the
guestionnaires successfully. With this collected information, the research is
able to accurately analyse the travel behaviour of the elderly population in

Xinzhou.

3.4.1. Research area

This research selects the central urban area of Xinfu District, Xinzhou, as the
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target area. Xinzhou is a city in the north-central part of Shanxi Province,
China, while Xinfu District belongs to it, with about 25 square kilometres. The

built-up area of the central urban area of Xinfu District is small, and the public

transport only has buses.

Uy g
Wndguo, Yoy

Figure 3.1. The research sites

Considering the travel characteristics of the elderly, the research sites are
selected near supermarkets, parks, and residential quarters. Figure 3.1 uses
blue icons for supermarkets, green icons for parks, and red icons for

residential areas. The selected survey sites are all located in Xinfu District and

are often gathering places for the elderly.

3.4.2. Data collection

The research uses convenient and purposeful non-probability sampling

17




techniques in administering the questionnaire and selecting respondents

(Fasina et al.,2020).

According to the results of the seventh census, the total resident population in
the central urban area of Xinfu District is 239,594, of which 24,766 are older
people over 60 (Xinzhou Bureau of Statistics, 2021). It can be seen from the
calculation that 378 valid questionnaires need to be collected to meet the 5%

error under the 95% confidence level.

This research distributed questionnaires in the area from May 3 to May 13,
2022, to collect data. A total of 474 questionnaires were collected. According
to the third question, 41 respondents did not live in Xinfu District, so the valid

questionnaire was 433.

3.5. Methods used in data analysis

3.5.1. Descriptive analysis

When conducting data analysis, this research first uses descriptive analysis to
sort out and summarise the respondents' socio-demographics, travel
behaviour characteristics and travel satisfaction. To make it easier to analyse
the data, descriptive data are presented in frequency tables (Fasina et

al.,2020).

A Likert scale containing eight questions for the travel satisfaction survey is
used. A Likert scale comprises several statements that define and explain the
meaning and content of the construct (Warmbrod, 2014). A procedure for
calculating a composite score for each individual is to calculate a mean-item

summated score (Warmbrod, 2014). It is essential that when determining a
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mean-item score, it is assumed that each item on a scale has the same

weight.

3.5.2 Nonparametric test

This research uses a nonparametric test to examine the effect of different

travel modes on travel satisfaction.

In practical data analysis, the overall data cannot meet normality and variance
homogeneity requirements. Therefore, parametric testing methods are limited
by the conditions of the applied assumptions and cannot achieve the desired
application (Zhang and Wang, 2014). However, nonparametric testing
methods can be used if people want to obtain more information from the

sample data.

The Kruskal-Wallis test is a nonparametric test proposed by Wiliam H.
Kruskal and W. Allen Wallis for testing whether multiple overall distributions
are identical (Ostertagova et al.,2014). It is a goodness-of-fit test for exploring
the distribution of continuous variables. In this research, the main travel mode
is a categorical variable, but mean travel satisfaction is a continuous variable.
Therefore, it is reasonable to use the Kruskal-Wallis test when exploring the

relationship between the two.

3.6. Research ethical

As this research was conducted in China, it complied with all relevant Chinese
laws and regulations, and all the information from the respondents was kept
strictly confidential. The respondents were utterly anonymous and agreed that
the information they provided in the questionnaire would be used for this
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research.

This guestionnaire only collectes information on gender, age and income but
did not collect identifiable information such as the names and addresses of
the respondents. The information collected through this questionnaire cannot
be identified or associated with individuals. It is ananymised and processed
information which does not fall under the category of personal information and
does not violate the Personal Information Protection Law of the People's

Republic of China and other relevant laws.

Meanwhile, the author confirms that all personal data will be stored and
processed in compliance with the General Data Protection Regulation (GDPR

2018).
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4. Data analysis and findings

4.1 Descriptive analysis

A survey was undertaken in the centre of Xinzhou of people over 50. There
were 433 vald questionnaire responses, 29 of which were answered by

people with disabilities.

This section analyses responses to the three parts of the questionnaire: socio-

demographics, travel behaviour characteristics, and travel satisfaction.
4.1.1. Socio-demographics

This part gives an overview of the demographic characteristics of the
respondents, such as age and sex, as well as other variables, including
household composition, income, and car ownership (Gjonga and

Calderwood,2002).

Table 4.1. Respondents’socio-demographic characleristics

N=433(Total) N=29(With disability)

Socio-demographics
Frequency Percentage Frequency  Percentage

Gender

Female 208 48.0% 5 17.2%
Male 225 52.0% 24 82.8%
Age distribution

50-59 205 47.3% 19 65.5%
60-69 165 35.8% 3 10.3%
70-79 50 11.5% 3 10.3%
80+ 23 5.3% 4 13.8%
Still work?

No 240 55.4% 21 72.4%
Yes 193 44.6% 8 27.6%
Have a driver's licence or not?

No 231 53.3% 22 75.9%
Yes 202 46.7% 7 24.1%

Have a caror not?
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No 242 55.9% 24 82.8%

Yes 191 44.1% 5 17.2%
Personal income

0-2000 yuan 114 26.3% 16 55.2%
2000- 4000 yuan 149 34.4% 9 31.0%
4000-6000 yuan 13 26.1% 3 10.3%
6000 yuan+ 57 13.2% 1 3.4%
The number of people in a household

12 106 24.5% 17 58.6%
3 o7 22 4% 6 20.7%
4 128 29.6% 4 13.8%
5+ 102 23.6% 2 6.9%
Need to pick up or drop off kids?

No 226 52.2% 10 34.5%
Yes 207 47.8% 19 65.5%

As shown in Table 4.1, the gender of the respondents was balanced, with 48%
female and 52% male. 126 men and 76 women held a driving licence, making
46.7% of the total number of respondents. Meanwhile, 44.1% said they owned

a car.

For the age distribution, over 80% of respondents were between 50 and 69
years old, while only 5.3% were over 80. Of the 433 older people surveyed,
44 .6% still had to work. Regarding monthly personal income, only 13.2% had
a personal income of more than 6,000 yuan. Furthermore, the respondents
with a monthly income of 2000-4000 yuan accounted for the highest

proportion, at 34.4%.

There were 24.5% of respondents with 1-2 members in the household, 22.4%
with three members, 29.6% with four members, and 23.6% with five or more
members. The household composition of the respondents was relatively
diverse. Moreover, 226 (52.2%) indicated that they did not need to take their

children to and from school.
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Then, it comes to the analysis of the socio-demographics of disabled people.
As shown in Table 4.1, a significantly higher proportion of this group, 82.8%,
were women. Those without a driving licence accounted for 75.9%, and those
without a car for 82.8%. Regarding age distribution, 65.5% were between 50
and 59 years old, and only 13.8% were over 80. 55.2% had a personal
monthly income of 0-2000 yuan, and only 3.4% had a personal income of over
6000 yuan. More than half of them in this segment had only 1-2 people at
home, but only 34.5% of the respondents did not need to pick up or drop off

their children.

Table 4.2. Difficulties encountered by disabled pecople in trave!

Q12 options Responses Percent of
N Percent Cases
Inconvenience in getting on and off public transport 22 41.5% 75.9%
Inconvenience in using public toilets 9 17.0% 31.0%
Inability to use street bridges or underpasses 6 11.3% 20.7%
Facilities for disabled people are damaged, o o
occupied or not available at all 6 1.3% 20.7%
Th_erfa are very fgwwh_gn_elchars access ramps in 3 5.7% 10.3%
buildings or public facilities
No voice guidance at crossings 7 13.2% 24.1%
Total 53 100.0% 182.8%

The research showed that many people with disabilities found it inconvenient
to use public transport or toilets (Table 4.2). Also, the damage to existing
accessibility facilities caused problems for them to get around. The lack of
audio cues creates inconvenience and unsafety when crossing intersections

for people with impaired vision.
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4.1.2. Travel behaviour characteristics

This part analyses the travel behaviour characteristics from the respondents'
last trip, such as starting and ending points, time of travel, main travel purpose

and mode.

Table 4.3. Statistics on the travel mode

Walking Bike/ e-bike Bus Private car/ taxi
Frequency 219 74 57 83
Percent 50.6 171 13.2 19.2

As seen in Table 4.3, 50.6% of respondents last journeys were on foot, while
only 13.2% were by bus. Seventy-four respondents used a bike/ e-bike, and
eighty-three used a private car/taxi, with roughly equal numbers of

respondents using both methods.

Table 4.4. The start and end points stalistics

The start points The endpoint

Frequency Percent Frequency Percent
Residential areas 426 98.4% 62 14.3%
Supermarkets or shopping areas 113 26.1%
Hospitals 22 5.1%
Parks, scenic spots 167 38.6%
Restaurants or leisure places 5 1.2%
Train stations, coach stations, etc. 1 0.2% 7 1.6%
Offices 1 0.2% 19 4.4%
Banks 3 0.7%
Schools 5 1.2% 32 7.4%
Outside surveyed area 3 0.7%
Total 433 100 . 0% 433 100.0%

It can be seen from Table 4.4. that 98.4% of the respondents made their last
trip from a residential area, but there were different destinations. Among them,
38.6% of the endpoints were parks or scenic spots, and 26.1% were
supermarkets or shopping areas. The result showed that many older people
travelled for leisure, such as shopping in the supermarket or walking in the
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park for exercise.

Table 4.5. Description of travel behaviour

Main travel mode

Walking :g;?; Bus ﬁg?le car Total

Companion No(alone) 107 54 32 34 227
status Yes (with companion/s) 112 20 25 49 206
Work/Education 26 20 12 32 90

Shopping or personal business 56 35 12 12 115

Main travel Leisure, sports, and recreation 90 7 9 17 123
purpose Visiting relatives or friends 7 3 4 3 17
Accompanying others 10 2 4 10 26
Other 30 7 16 9 62

Sunny 168 50 44 66 328
Weather Rainy 43 18 12 14 87
Windy 8 6 1 3 18

Table 4.5 presents that the difference between the number of accompanied
and unaccompanied respondents on the last trip is not significant.
Nevertheless, the unaccompanied respondents were almost twice as likely to

travel by bicycle.

The main travel purpose of 115 respondents was shopping or personal
business, 123 were leisure, sports and recreation, and only 17 were visiting
relatives or friends. At the same time, the respondents whose main travel
mode was private car/taxi had the largest number of people whose travel

purpose was work/education.
4.1.3. Travel satisfaction analysis

This part analyses the satisfaction of the respondents. Descriptive analyses
were carried out for the quantitative questions to calculate the mean and

standard deviation. Reliability and validity were also determined through
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reliability analysis (Table 1 in Appendix 2). The scale is reliable and can be

used for further analysis.

Questions 18-25 are a travel satisfaction survey using a Likert scale, which

obtained the respondents' satisfaction with their travel experience.

Table 4.6. Descriptive of travel salisfaction

Title No. Mean Std. Deviation
18 3.74 1.171
19 3.85 1.124
20 3.64 1.147
21 3.70 1.115
22 3.90 1.095
23 3.75 1.078
24 3.79 1.067
25 3.73 1.070

The five metrics of the Likert scale were assigned: "Strongly agree" was 5

points, "Agree" was 4 points, "Neutral" was 3 points, "Disagree" was 2 points,

and "Strongly disagree" was 1 point. SPSS calculated the mean and variance

of 8 items of the Likert scale. After calculating, the results on these eight

guestions were between "Neutral' and "Agree" (Table 4.6). However, this

result also shows that the respondent's satisfaction with the transport

convenience, comfort and safety was not excessively high. Therefore, the

research area should improve the senior residents' travel satisfaction.

Next is an analysis of the satisfaction of the current accessibility facilities for

disabled people in the city.
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Table 4.7. Satisfaction of disabled people with accessibility facilities

Frequency Percent

Strongly dissatisfied 4 13.8%
Dissatisfied 6 20.7%
Neutral 9 31.0%
Satisfied 5 17.2%
Strongly satisfied 5 17.2%

Table 4.7 explains that disabled respondents do not have high overall
satisfaction with the city's accessibility facilities, with only around a third being
satisfied or strongly satisfied with these facilities. So, this means that the city
needs to improve accessibility to ensure the convenience and safety of
disabled people. Currently, the government of Xinzhou does not prioritise the
mobility and accessibility of disabled people when carrying out road planning
and infrastructure construction. The travel satisfaction level of the disabled
respondents suggests that they should be considered more, and adequate

infrastructure should be set up to assist their travel.

4.2. The impact of travel mode on travel satisfaction

Since satisfaction levels of a specific activity episode can be regarded as the
outcome of a decision (Kahneman et al.,, 1997; Kahneman and Krueger,
2006), recent research (De Vaos and Witlox, 2017) suggested that levels of

travel satisfaction vary according to the mode used.

On the premise that the data neither satisfy the normality of the data nor the
homogeneity of variance (Table 2 in Appendix 2), this research selects the
one-way Kruskal-Wallis analysis for the nonparametric test. The hypothesis is:
"The distribution of Mean travel satisfaction is the same across categories of

Main travel mode."
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Table 4.8. Independent-Samples Kruskal-Wallis Test Summary

- Asymptetic Sig
Total Number Test Statistic Degree Of Freedom (2-sided test)
433 27.320 3 0.000

a.The test statistic is adjusted for ties.

However, according to the result (Table 4.8), the p-values were less than 0.05,
and the null hypothesis did not hold. Therefore, there was a significant
difference in travel satisfaction depending on the mode. This research used a
multiple comparison approach to examine, more specifically, the impact of

different travel modes on respondents' satisfaction.

From Pairwise Comparisons of four travel modes (Table 4.9), it can be seen
that the p-values for the three groups bus-walking, bus-bike/e-bike, and bus-
private carftaxi were all less than 0.05, indicating that the travel satisfaction of
respondents who used bus is significantly different from those who used a

bikefe-bike, walking or a private car/taxi.

Table 4.9. Pairwise Comparisons of four travel modes

95% Confidence Interval

Mean Difference Std.

Main travel mode (I-d) Error Sig. Lower Upper
Bound Bound

Walking -51199° 0.13142  0.001 -0.8545 -0.1695

Bus Bike/ e-bike -.51060° 0.15026  0.005 -0.9018 -0.1194
Private car/ taxi -.63578° 0.14039  0.000 -1.0015 -0.2701

Walking Bike/ e-bike 0.00139 012013 1.000 -0.3426 0.3454
Private car/taxi -0.12379 0.11751 0.873 -0.4359 0.1883

Blt‘_:kiijee_ Private car/ taxi -0.12518 0.13826 0934 -0.4936 0.2433

*. The mean difference is significant atthe 0.05 level.

To analyse the quantitative relationship between the satisfaction of different
travel modes in more detail, this research uses the Games-Howell method to
conduct a two-by-two comparison (Table 4.9). The results shows that the

mean satisfaction of respondents whao use the bus is 0.51 lower than those
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who use walking, 0.51 lower than those who use a bike/e-bike and 0.64 lower
than those who use a private car/taxi, all with statistically significant

differences.

This further presents that the respondents who used a bus are the least
satisfied (Abou-Zeid, 2009; Duarte et al., 2010; De Vos et al., 2016). The
satisfaction of using a private car/taxi is the highest, and the satisfaction of

respondents who use walking and a bike/e-bike is in the middle.

Table 4.10. Cross tabulation of travel modes and travel satisfaction of disabled people
(N=29)

Satisfaction with the accessibility situation

Strongly N - Strongly ~ Total
dissatisfied Dissatisfied Neutral Satisfied satisfied
Waking 2(6.9%) 4(13.8%)  4(13.8%) 4(138%) 5(17.2%) 19
Main Bl 0 0 26.9%)  1(3.4%) 0 3
travel

v Bus 1(3.4%) 2(6.9%) 2(6.9%) 0 0 5
P'“’f‘;iica” 1(3.4%) 0 1(3.4%) 0 0 2

Total 4 6 9 5 5 29

Table 4.10 shows the satisfaction with the accessibility situation of disabled
people. Most of the disabled respondents used walking, and travel satisfaction
for most of them with the accessibility situation was generally low. The travel
satisfaction of five respondents who used a bus was below neutral. This
indicates that public transport is not yet accessible to disabled people. For
those who used a bike/e-bike, their satisfaction was all above neutral,
reflecting that they had a good experience travelling by bike/e-bike. Based on
the current situation, there were specially designed bikes (i.e., tricycles) for
people with physical disabilities. The invention of this disabled-specific bike
had largely alleviated the difficulties encountered by disabled people. The

private car/taxi was the least used travel mode of respondents, with only two
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using it. One was very dissatisfied with the accessibility situation, while the
other was neutral. So, the respondents who used a private carftaxi were still
unsatisfied with the accessibility situation. Combined with section 4.1, there
are two reasons why very few disabled people use a private car/taxi. One is
that their income is generally low, and they cannot afford the cost of using
private cars or taxis; the other is that their disabilities and lack of accessibility

prevent them from driving.

4.3. Problems with low satisfaction mode

From the findings of 4.2, the respondents who used public transport had the
lowest satisfaction level, and those who used private cars/taxis had the
highest satisfaction level. Thus, based on the actual situation and the
respondents' suggestions, the problems of using foot, bikes/e-bikes and

buses are described in this section.

Table 4.9 presents that the average travel satisfaction of using walking and
bikefe-bike is not much different. In the following text, walking and bike/e-bike

are collectively referred to as non-motorised transport (Lyv, 2011).

4.3.1 Problems with non-matorised transport

Atotal of 23 suggestions for improving non-motorised transport were collected
in the questionnaire. After summarising, there are two main problems for non-
motorised transport in the research area: the lack of government supervision

and defective supporting equipment.
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Figure4.1. An e-bike was ridden in the counter-flow direction

Figure 4.2. Motor vehicles occupied bike lanes

Combined with the observations and responses, the government departments
and the ftraffic police are significantly lacking in managing non-motorised
transport. Not only is there a lack of management of the non-motorised modes
themselves, but also the management of other transport modes. As shown in
Figure 4.1, in the bike lane, a person was riding an e-bike in the counter-flow
direction. However, due to the lack of non-motorised transport management,
there are no effective measures to stop such violations of road travel safety in

time. At the same time, due to the lack of motor vehicle management, the
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phenomenon of motor vehicles occupying non-motorised lanes often occurs
(i.e., Figure 4.2). This lane occupation inconveniences walkers and cyclists

and threatens their safety (Zhang et al., 2019).

Figure 4.3. Bike parking area

Non-motorised transport still has the problem of inadequate facilities. Under
the influence of car-based thoughts (Xu et al., 2003), transport infrastructure
in Xinzhou is usually not designed to provide cyclists and walkers with safe
conditions comparable to other road users (e.g., car drivers). Therefore, their
level of protection is considerably lower (Wegman et al., 2012). On most
roads in urban areas, there are no rest seats, sunshades/rain shelters, and
fewer trash cans for pedestrians. According to the respondents' suggestions,
the green light time is not enough when crossings the road. Especially for the
elderly with limited mobility, the green light time is too short, and it takes two
green lights to pass through an intersection. There are some bike parking
spots marked by the government (i.e., Figure 4.3), but due to the lack of
supervision and reliable bike parking facilities, bikes parked in this area are at

risk of losing.
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Meanwhile, for disadvantaged people, there are few accessible facilities.
There is no elevator for the disabled on the overpass, and there are no
accessible toilets for the disabled in the public toilets. Besides, there is no

ramp or elevator for wheelchairs entering some buildings with steps.

4.3.2 Problems with public transport

This part analyses the problems encountered by elderly and disabled people
using public transport. Based on the collected questionnaires, this research
has gathered 27 suggestions about public transport from the respondents,
including four suggestions from people with disabilities. Table 4.10 shows that

the disadvantaged experience difficulties when using public transport.

The buses currently used in Xinzhou are all-electric and environmentally
friendly (Kumar and Revankar, 2017). However, some vehicles and stops do

not perform well.

Figure 4.4. Mops left leaning against the door
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Figure 4.5. Narrow interior space

The hygiene on the bus is a big problem. As shown in Figure 4.5, the mop
was placed directly at the entrance, which has a great hidden danger to health
and safety. At the same time, the bus is not equipped with a trash can, so
passengers can easily throw garbage on the bus. For the elderly and the
disabled, the steps formed by the height between the vehicle and the ground
are "stumbling blocks" they must face when getting on and off the bus.
Moreover, the current buses are not equipped with retractable ramps, which is
inconvenient for people with limited mobility or the disabled in wheelchairs. In
addition, the internal structure of the bus is compact. Although there is a
special seat for the elderly and the disabled, there is not enough space for
wheelchairs (i.e., Figure 4.5). The bus stations also have problems, such as
no electronic information boards, a few waiting seats and uncleanliness. In
particular, some bus stops cannot provide enough waiting places for

wheelchair users.

There are also some problems with the bus drivers and other passengers.
Some respondents thought bus drivers had a poor attitude. When older adults
move slowly, the bus driver will be very aggressive in urging them, especially
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for older adults who do not know how to use their smartphones and cannot
show their health Quick Response code, and some rude bus drivers even do
not allow older adults to ride the bus. Of the bus passengers, a significant
proportion did not have the awareness or behaviour to give up their seats for
the elderly or disabled. The researcher observed that during the peak hour,
many young people sitting in special seats for the elderly and the disabled did

not give up their seats for the elderly.

Finally, there are problems with bus routes, stops and schedules. This
problem is the respondent's most frequently reported issue. Respondents felt
that the current bus route was unreasonable, the location of bus stops was
not convenient, and bus waiting times were too long. Some respondents
reported that the waiting time was more than 30 minutes for a bus ride, and

during peak commuting times, buses were extremely crowded.
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Figure 4.6. A map of the bus lines in Xinzhou

Figure 4.6 is a map of the bus lines in Xinzhou. Using the application of

transcending, the bus network indicators for Xinzhou are calculated, and the

results are shown in Table 4.11:

Table 4.11. Indicators of the bus network

Indicators Status of Xinzhou National Standards
total line length 241.35km
Line net density 0.704km/km2 3-4km/km?2
Bus route repetition rate 1.774 1.8-25
Average station distance 602m 500-800m
300m coverage rate of bus stops 0.095 No less than 50%
500m coverage rate of bus stops 0.265 No less than 90%

National Standards are from Code for planning design of transport on the urban road (Ministry of

Construction of the People's Republic of China, 1995).
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The bus line network density, bus line repetition rate, 300m coverage rate of
bus stops and 500m coverage rate in Xinzhou all have a gap with the national
standard. The long waiting time and crowded bus environment mentioned by
the respondents indicated that the bus schedule should be more reasonable

and regular (Fu et al., 2002).
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5. Discussion

In Section 4.3, this research discussed reasons for the low satisfaction travel
modes, also known as the problems of these travel modes. Therefore, this
chapter discusses the findings of the previous studies and proposes methods
for creating an inclusive and accessible travel environment in the research

area.

5.1. The discussion of findings

5.1.1. Travel mode and travel satisfaction

The result in Section 4.2 showed that respondents who used buses had the
lowest travel satisfaction, while those whose travel mode was private car or
taxi had the highest travel satisfaction. In contrast, some studies have found
that travellers who use a car have medium satisfaction, but travellers who

travel on foot or by bicycle have the highest satisfaction (De Vos et al., 2016).

This research suggests that the different findings are partly due to the different
cities. According to previous studies, satisfaction with urban travel transport is
negatively correlated with the urban congestion index (Cao and Liu, 2018). In
large cities, the city road network is complex, and traffic congestion is frequent,
which significantly affects the convenience and comfort of a car or taxi users.
In contrast, Xinzhou is a medium-sized city with simple urban roads and low
car ownership, where traffic congestion is almost non-existent. Therefore, the
travel satisfaction level of using private cars or taxis is high. However, the
waling and cycling road network is incomplete, and the relevant

infrastructure is not fully equipped, so these respondents have lower

38




satisfaction levels. For public transport, unpleasant rides and inadequate

facilities lead to deficient satisfaction levels among users.

5.1.2. The present transport problems

1. Non-motorised transport

Non-motorised transport does not receive much attention before (Rietveld,
2000). However, nowadays, non-motorised transport modes are attracting
increasing attention as healthy, sustainable, and eco-friendly means of
transport (Zhou et al., 2020). Current research focuses on how to release
traffic congestion, achieve sustainability, and improve citizens' health by

promating it.

In some medium-sized cities, non-motarised transport is always one of the
main travel ways. Therefore, in these cities, non-motorised transport aims to

create a better travel environment, not for the mentioned benefits.

However, when developing non-motorised transport, safety concerns are also
common problems. In most countries, about 20-40% of the traffic victims are
non-motorised travellers (Rietveld, 2000). The leading cause of this is the lack
of regulation. If completed laws and regulations are used, there will be no
bikes running the wrong way and motor vehicles occupying non-motorised

lanes, which can better protect non-motorised travellers.

In addition, the lack of infrastructure is a current issue. A study in India
showed that non-motorised transport infrastructure is crucial for maintaining
travel mode shares in the future (Tiwari et al.,, 2016). However, the lack of

infrastructure reduces the comfort of non-motorised travellers, which leads to
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low travel satisfaction. Therefore, it also requires the construction of non-

motorised transport facilities and equipment.

2. Bus

When enhancing accessibility by buses, the first problem is backward
technology. Compared with buses in London or Berlin, Xinzhou buses are
more suitable for young people. London published “Accessible Bus Stop
Design Guidance” in 2017 (TfL, 2017); Berlin has gradually replaced buses
with low-floor buses since 2006 (Zhang and Li, 2022). However, Xinzhou's
bus not only has a high floor, which makes it inconvenient to get on and off
but also does not have a considerable seat arrangement giving space to park

wheelchairs

The service attitude of bus drivers is also an important issue. Older adults
move slowly. Therefore, when using a bus, they may prolong the stop time at
the bus stop. Moreover, this results in some bus drivers having a bad attitude
toward the elderly during peak hours, and they are impatient to answer

guestions, making the elderly feel unfriendly and uncomfortable.

Some seniors think buses are overcrowded and maladapted in routes and
frequencies. There are few bus lines, and some buses are outsourced to
private operators. Therefore, the actual departure time of the bus is not as
accurate as the platform timetable. Moreover, because the urban area is small
and there are not many buses in one bus line, which causes insufficient bus

frequency and crowding on the bus during peak hours.




5.2. Creating an inclusive and accessible travel environment

5.2.1 Improvements for non-motorised transport

In the past, people ignored non-motorised transport. The following proposes
ways to improve non-motorised transport from two aspects: strengthening

supervision and completing equipment.

1. Strengthening supervision

Although many laws regulate car driver behaviour, it is still easy for them not
to obey ftraffic regulations. For non-motorised travellers, due to lack of
supervision, pedestrians and cyclists often cross the road violating traffic rules.
Therefore, government departments and traffic police should strengthen the

regulation of all travel modes.

The behaviour of car drivers can be regulated by increasing the number of
traffic cameras to ensure them not occupy non-motorised vehicle lanes.
Based on experts' suggestions, government departments should formulate
traffic rules as soon as possible to regulate the behaviour of non-motorised
travellers. The ftraffic police can patrol the city when older people travel
Because the travel purpose of the elderly who use bicycles is mainly for work
or shopping, police officers should pay great attention to the speed limit of

bikes/e-bikes to avoid traffic accidents caused by excessive speed.

However, due to the limited police force, strengthening supervision cannot
wholly rely on the enforcement of traffic police. Thus, a reporting reward
system can also be set up. All people can report violations of traffic rules, and

cash rewards will be given after verification.
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2. Completing equipment

The first step is to improve pedestrian facilities and the walking environment.
Adequate numbers of seats, umbrellas and canopies should be provided for
pedestrians to stay and rest (Zhou, 2018). Moreover, public toilets should be
built along the roads. It is noted that public toilets must include accessible
toilets. The design of traffic lights and footbridges should consider the elderly
and disabled. The intervals between traffic lights should be designed
scientifically, considering the time required for pedestrians rather than being
set arbitrarily. Meanwhile, crossing audible devices can be used to help the
visually impaired. For pedestrian bridges, a gently sloping staircase with slops

should be designed to facilitate the use of older people with limited mobility.

Bike parks can be constructed using streets and alleys with fewer vehicles
and pedestrian and open spaces (Zhou, 2018). When building the parks,
some security facilities can be added to reduce the possibility of losing
bicycles. At the same time, special bike parking spaces for disadvantaged
people should be built to give them more space to move and more secure
storage facilities. Besides, care should be taken to avoid disabled parking

facilities being occupied.

Road optimisation can also be carried out but must follow humane principles.
By adding separation fences, the non-motorised flow is effectively separated
from the motor flow, preventing interference. More important, priority should
also be given to pedestrian and bicycle traffic when allocating rights of way

(Mo, 2021).

However, cost-benefits should also be considered when carrying out the
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construction of non-motorised transport infrastructure. The construction
should be carried out in line with the real needs, but not for the sake of

building infrastructure that is not applicable but a waste of money.

5.2.2. Improvements in public transport

Based on 4.1, respondents who were 60-69 years old, did not own a car, did
not have a job, and had a personal monthly income of 0-2,000 yuan were
more likely to use the bus. Borges (2007) summarised the public transport
travel needs of the elderly into the categories of accessibility, acceptability,
affordability, and availability. Thus, this part gives suggestions from four

categories.

1. Accessibility

Low-floor buses can replace existing models (Zhang and Li, 2022). Because
low-floor buses improve accessibility for all passengers by lowering the height
difference between the kerb and bus floor. (TfL, 2017). Inside the bus, special
wheelchair parking areas should be set up. Meanwhile, consideration should
be given to the elderly an the bus, with extra “stop” buttons to remind drivers.
As for the hygiene problem, it needs to regulate the storage of cleaning

supplies and supervise the passengers.

An ideal bus stop should have seating areas, be well-lit and visible, provide
information, be clean and weather-protected, and have help points available
(Shrestha et al., 2017). It is also stated that proximity to bus stops is a strong
indicator of public transport use (Giuliano et al., 2003; Su et al., 2008; Hess,

2009). Poor road and footway conditions can be a substantial obstacle to




walking for elderly individuals to access bus stops. Therefore, the roads to
bus stops should be kept in excellent condition, have a flat or low grade, have
a decent crossing facility, and have a reduced traffic speed (Shrestha et al.,

2017).

However, because Xinzhou is an economically underdeveloped area, the
government may not have enough money to replace all the buses with low-
floor buses at one time and rebuild the bus stops. Therefore, combined with a
more comprehensive bus travel survey, it is possible to start with the bus
routes most frequently used by the elderly and the disabled, and then
gradually transform them, eventually replacing the existing ones with barrier-

free buses and bus stops.

2. Acceptability

Safety is a serious concern for older people as they are likely to be more
severely injured, take longer to recover and suffer a more significant
psychological impact (Shrestha et al., 2017). Older individuals frequently
avoid using public transport out of concern for crime or falling and being hurt.
Therefore, the bus should improve its safety. For example, drivers should only
drive after the elderly are appropriately seated. At the same time, the vehicle's
speed should be gentle, and try to avoid rapid acceleration and emergency
braking. Moreover, high-definition cameras can be added to the bus, reducing

the illegal and criminal behaviour of passengers, especially the elderly.

Driver attitude and driving behaviour are other factors. An Australian study
showed that senior bus passengers like helpful and friendly drivers,

convenient access and departure, and valuable information (Levin,2019).




Rickert (2009) pointed out that unsafe driving practices are a barrier for many
individuals from utilising public transport. Therefore, drivers should be given
special training before they start work to understand the importance of safety
and a good attitude. As for passengers, society and the government should
encourage them to give up their seats for the elderly and the disabled when

needed.

3. Affordability

Affordability is an essential issue for many older people as they probably have
less disposable income in retirement. This means they are less likely to own
their vehicle and have an increased reliance on public transport (Smith et al.
2006). Regarding bus affordability, older people's demands include the
availability of reduced rates, convenience, transferable/flexible tickets, and a
simple fee structure. A common governmental strategy to encourage elderly
persons to use public transport is fare subsidies (Shrestha et al., 2017). Public
transport operators and national/local governments frequently provide senior
citizens fare reductions at the national and municipal levels. In England and
Germany, for example, the government has responded with subsidised bus
transport for the elderly. Thus, in Xinzhou, exclusive welfare cards could be
issued for disabled and older adults, with different discount levels depending
on age and disability. This would put as little strain on government finances as

possible while still giving full benefits to the elderly.

Additionally, when subsidizing, it should also combine personal income, family
status and other factors to give corresponding subsidies to those living in
poverty. However, the distribution of the subsidy amount may also cause
some people to use the bus when it is not necessary, occupying the urban
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bus seats and bringing a bad experience to other travellers who must use the

bus.

4. Availability

Availability of public transport between homes and destinations, with service
times and frequencies meeting their requirements, is essential where older

people depend on buses.

Therefore, in Xinzhou, better bus route planning and station design should be
implemented. Before designing bus stops, much research is necessary to
ensure that the stops are set in locations where people can easily travel. A
survey of people aged 75 and over travelling on public transport showed that
only about 5% of older people use smartphones and other intelligent ways to
get timely information about public transport, with the majority relying on
experience, print or other people to get timely information (EGALITEplus,
2011). Therefore, by installing electronic information screens at bus stops, the
possibility of independent access to timely public transport information for
older people is guaranteed, and the physical exertion of older people due to

unknown waiting is reduced.

In addition, the bus scheduling system should also be more scientific, using
modern measurements to adjust the same line of multiple bus scheduling

unstable situations to ensure all passengers' travel needs.
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5.3. Research limitations

5.3.1 Incomplete sample of the survey

This research may have unconsciously excluded many elderly individuals who
always stay home. At the same time, the disabled people participating in this
survey all had visible disabilities, such as loss of limbs, blindness, etc.
Nevertheless, many less visible disabilities, such as autism, dementia, or
anxiety, can make travelling equally as tricky as a more visible disability. (DfT,

2018).

5.3.2. Deficiencies in the survey methodology

Although a random sampling survey was adopted in this study, the actual
selection of respondents cannot be regarded as entirely random. Because this
study distributed questionnaires in 6 selected areas, it cannot be ruled out that
the sample was drawn from people who happened to have appeared at the
survey area on the day of the survey. It is possible that some respondents did

not go into the survey area before.

5.3.3. The single research approaches

This research only used descriptive analysis and nonparametric tests to
analyse the travel characteristics of the respondents and the difference
between the travel satisfaction of different travel modes. It did not analyse
which factors would affect the travel satisfaction of the respondents. Therefore,

analysing the influencing factors of travel satisfaction was not comprehensive.
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6. Conclusion and recommendation

6.1. Conclusion

Against the backdrop of a rapidly increasing elderly population, the question
of how to improve the mobility of older people has become crucial. However,
there is a lack of theoretical research on enhancing the mobility of older
people in mainland China. In reducing transport carbon emissions, this
research explores the problems of low-satisfaction transport modes for older
people and the responsive solutions to facilitate a better inclusive and

accessible travel environment in the research regions.

The research finds that different travel modes have different levels of
satisfaction. The lowest level of satisfaction is found among those who use
public transport, but the highest is among those who use private cars/taxis,
with the remaining two modes of transport in the middle. The research then
examines the problems for the three modes of transport with lower
satisfaction- bus, walking and bike/e-bike - to find the reasons. With the
current problems of the transport system in Xinzhou, the research analyses
that the problems of walking and biking/e-biking are the lack of government
regulation and defective supporting equipment. For buses, the main problems
are the technical shortcomings of the vehicles, the uncomfortable stations, the
poor service attitude of the bus drivers and the unreasonable design of bus

routes and stops.

The research also proposes solutions to these problems. The solution for
walking and bikes/e bikes is to improve regulation and equipment. While for
public transport, the research gives suggestions from four areas of
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accessibility, acceptability, affordability, and availability, such as improving
vehicle technology, enhancing driver training and providing fare concessions
to help improve the satisfaction of older people with public transport. In
addition to making recommendations for different modes of transport, the
research also makes reasonable suggestions to increase accessibility for

disabled people, making the travel environment more inclusive and accessible.

There are many studies on the mobility of older people in large cities, but few
on small and medium-sized cities in China. Xinzhou is a relatively
underdeveloped city with low-income levels and even fewer older adults
owning cars. Therefore, some improvements should be made to the low
satisfaction modes of older people to build a more inclusive and accessible

travel environment.

However, this research still has some limitations: the survey sample was not
comprehensive, the survey methodology had shortcomings, and the research
method was relatively homogeneous. These should be avoided in any follow-

up studies.

6.2. Recommendation for further research

Follow-up research could use a more complete satisfaction questionnaire.
This survey's travel satisfaction question mainly examines the respondents’
perception of the travel environment but does not consider the traveller's
attitude. De Vos and Witlox (2016) and Ye and Titheridge (2017) found that
positive attitudes towards travel in general (i.e., travel-liking attitudes) are
positively correlated with travel satisfaction. Therefare, future studies on travel

satisfaction in older adults should also consider which travel mode the
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respondents themselves have a positive attitude tendency. So, Satisfaction
with Travel Scale (STS) can be used in future research (De Vos et al., 2015;
Ettema et al.,, 2011; Friman et al., 2013). This scale asks respondents to
indicate which emotions they experienced during the trip and how they

evaluated this trip (De Vos, 2018).

In addition, the influence factor of travel distance can be added in future
research. Because most peaople choose different travel modes for travel of
different distances, even if they use the same travel mode, people with
different travel distances can have different satisfaction. Longer trip durations

often result in low satisfaction levels (Morris and Guerra, 2015; De Vos, 2019).

50




References

Abenoza, R. F., Cats, O., and Susilo, Y. O., 2017. Travel satisfaction with
public transport: Determinants, user classes, regional disparities and their
evolution. Transportation Research Part A: Policy and Practice, 95,
pp.64-84.

Abou-Zeid, M., 2009. Measuring and modelling activities and travel well-being
(Doctoral dissertation, Ph. D. dissertation, Department of Civil and
Environmental Engineering, Massachusetts Institute of Technology).

Alfonzo, M.A., 2005. To walk or not to walk? The hierarchy of walking needs.
Environ. Behav. 37 (6), pp.808-836.

Alsnih, R., and Hensher, D. A., 2003. The mobility and accessibility
expectations of seniors in an aging population. Transportation Research
Part A, 37, pp.903-216.

Babbie, E., 1999. The basics of social research. New York, NY: Wadsworth.

Banister, D., and Bowling, A., 2004. Quality of life for the elderly: the transport
dimension. Transport policy, 11(2), pp.105-115.

Bernhoft, . M. and Carstensen, G., 2008. Preferences and behaviour of
pedestrians and cyclists by age and gender. Transportation Research
Part F: Traffic Psychology and Behaviour, 11 (2), pp.83-95.

Bongardt, D., Breithaupt, M., and Creutzig, F., 2010. Beyond the fossil city:
Towards low carbon transport and green growth. In Fifth Regional EST
Forum.

Borges, |. M., 2007. The Added Value of an Accessible Public Transport for All
in the Context of Demographic Ageing. In 23RD PIARC WORLD ROAD
CONGRESS PARIS, 17-21 SEPTEMBER 2007.

Boschmann, E. E., and Brady, S. A., 2013. Travel behaviours, sustainable
mobility, and transit-oriented developments: a travel counts analysis of
older adults in the Denver, Colorado metropolitan area. Journal of
Transport Geography, 33, pp.1-11.

51




Burkhardt, J. E., McGavock, A. T., Nelson, C. A., and Mitchell, C. G.,
2002. Improving public transit options for older persons (Vol. 1).
Transportation Research Board.

Burt, D., 2019. Single-use plastic reduction at U.K. higher learning institutions.
Postgraduate. University of Leeds.

Cao, S., and Liu, D., 2018. Spatially divergent characteristics and influencing
factors of tourism transportation satisfaction in Chinese cities from the
perspective of big data. Tropical Geography, 38(6), pp.771-778.

Cao, X., Mokhtarian, P. L., and Handy, S. L., 2010. Neighbourhood design and
the accessibility of the elderly: An empirical analysis in Northern
California. International Journal of Sustainable Transportation, 4(6),
pp.347-371.

Cervero, R., 2002. Built environments and mode choice: Toward a normative
framework. Transport. Res. Part D: Trans. Environ. 7 (4), pp.265—284.
http://dx.doi.org/10. 1016/S1361-9209(01)00024-4.

Chen, X., and Silverstein, M., 2000. Intergenerational social support and the
psychological well-being of older parents in China. Res. Ageing 22 (1),
pp.43-65.

Cheng, L., Caset, F., De Vos, J., Derudder, B., and Witlox, F., 2019.
Investigating walking accessibility to recreational amenities for elderly
people in Nanjing, China. Transportation research part D: transport and
environment, 76, pp.85-99.

Chiesura, A., 2004. The role of urban parks for the sustainable city.
Landscape Urban Plan. 68 (1), pp.129-138.

Cui, J., Loo, B. P., and Lin, D., 2017. Travel behaviour and mobility needs of
older adults in an ageing and car-dependent society. International Journal
of Urban Sciences, 21(2), pp.109-128.

de Ona, J., de Ona, R., Eboli, L., Mazzulla, G., 2013. Perceived service

quality in bus transit service: a structural equation approach. Transp.
Policy 29, pp.219-226.

52




De Vos, J., 2018. Do people travel with their preferred travel mode? Analysing
the extent of travel mode dissonance and its effect on travel
satisfaction. Transportation research part A: policy and practice, 117, pp.
261-274.

De Vos, J., 2019. Satisfaction-induced travel behaviour. Transportation
research part F: traffic psychology and behaviour, 63, pp.12-21.

De Vos, J., and Witlox, F., 2016. Do people live in urban neighbourhoods
because they do not like to travel? Analysing an alternative residential
self-selection hypothesis. Travel Behaviour and Society 4, 29-39

De Vos, J., and Witlox, F., 2017. Travel satisfaction revisited. On the pivotal
role of travel satisfaction in conceptualising a travel behaviour process.
Transportation research part A: policy and practice, 106, pp.364-373.

De Vos, J., Le, H. T, and Kroesen, M., 2022. Does commute duration
attenuate the effect of travel mode choice on commute satisfaction?.
Travel behaviour and society, 28, pp.13-21.

De Vos, J., Mokhtarian, P. L., Schwanen, T., Van Acker, V., and Witlox, F.,
2016. Travel mode choice and travel satisfaction: bridging the gap
between decision utility and experienced utility. Transportation, 43(5),
pp.771-796.

Delbosc, A. and Currie, G., 2011. Using Lorenz curves to assess public
transport equity. Journal of Transport Geography, 19 (6), 1252-1259.

dellOlio, L., Ibeas, A., and Cecin, P., 2011. The quality of service desired by
public transport users. Transp. Policy 18, pp.217-227.

Department for Transport (DfT), 2018. The Inclusive Transport Strategy.
Achieving Equal Access for Disabled People.

Duarte, A., Garcia, C., Giannarakis, G., Limao, S., Polydoropoulou, A., and
Litinas, N., 2010. New approaches in transportation planning: happiness

and transport economics. NETNOMICS: Economic Research and
Electronic Networking, 11(1), pp.5-32.

Edwards, J. D., Bart, E., O'Connor, M. L., and Cissell, G., 2010. Ten years

53




down the road: Predictors of driving cessation. The Gerontologist, 50(3),
pp.93-399.

EGALITEplus, 2011. Ein gleichberechtigter Alltag im Verkehrsgeschehen —
Quantifizierung von mobilitatsbeeintrachtigten Personengruppen.
Unpublished project report, University of Natural Resources and Life
Sciences, Vienna.

Ettema, D., Friman, M., Gérling, T., Olsson, L.E., and Fujii, S., 2012. How in-
vehicle activities affect work commuters’ satisfaction with public transport.
J. Transp. Geogr. 24, pp.215-222.

Ettema, D., Gérling, T., Eriksson, L., Friman, M., Olsson, L.E., and Fuijii, S.,
2011. Satisfaction with travel and subjective well-being: development and
test of a measurement tool. Transp. Res. Part F 14 (3), pp.167-175.

Ettema, D., Garling, T., Olsson, L.E., Friman, M., and Moerdijk, S., 2013. The
road to happiness: measuring Dutch car drivers’ satisfaction with travel.
Transp. Policy 27, pp.171-178.

European Commission, 2011. The 2012 Ageing Report: Underlying
Assumptions and Projection Methodologies. European Commission.
Brussels, Belgium.

European Conference of Ministers of Transport Council of Ministers, 2003.
Conclusions and Recommendations on Improving Access to Public
Transport. Brussels, Belgium.

Farquhar, M., 1995. Elderly people's definitions of quality of life. Social
science & medicine, 41(10), 1439-14486.

Fasina, S. O., Salisu, U. O., Odufuwa, B. O., and Akanmu, A.,2020. Travel
Behaviour and Mobility Challenges of Disabled Elderly in Selected Cities
of Ogun State, Nigeria. LOGI-Scientific Journal on Transport and
Logistics, 11(1), pp.25-36.

Feng, J., Dijst, M., Wissink, B., and Prillwitz, J., 2013. The impacts of

household structure on the travel behaviour of seniors and young parents
in China. Journal of transport geography, 30, pp.117-126.

54




Friman, M., and Fellesson, M., 2009. Service supply and customer
satisfaction in public transportation: the quality paradox. J. Pub. Transport.
12 (4), pp.57-69.

Friman, M., Fujii, S., Ettema, D., Garling, T., and Olsson, L.E., 2013.
Psychometric analysis of the satisfaction with travel scale. Transp. Res.
Part A 48, pp.132—145

Friman, M., Garling, T., Ettema, D., and Olsson, L.E., 2017. How does travel
affect emotional well-being and life satisfaction? Transport. Res. Part A:
Policy Pract. 106, 1pp.70-180.

Fu, C., Yang C., and Qin M., 20020n the optimization problem of bus
scheduling. Journal of Engineering Mathematics, FO2, pp.89-94,100.

Gilhooly, M., Hamilton, K., O'Neill, M., Gow, J., Webster, N., Pike, F., and
Bainbridge, D.,2002. Transport and ageing: extending quality of life for
older people via public and private transport.

Giuliano, G., 1983. Getting there: women and transportation. In: Zimmermann,
J. (Ed.), The Technological Woman. Interfacing with Tomorrow, Praeger,
New York, pp. 102-112.

Giuliano, G., Hu, H. H., and Lee, K., 2003. Travel patterns of the elderly: The
role of land use (No. FHWA/CA/OR-2003/06). METRANS Transportation
Centre.

Gjonga, E., and Calderwood, L., 2002. Socio-demographic characteristics.
Health, Wealth and Lifestyles of the older population in England: The.

Hallgrimsdottir, B., Svensson, H., and Stahl, A., 2015. Long term effects of an
intervention in the outdoor environment—a comparison of older people's
perception in two residential areas, in one of which accessibility
improvements were introduced. Journal of transport geography, 42,
pp.90-97.

Hess, D. B., 2009. Access to public transit and its influence on ridership for

older adults in two U.S. cities. Journal of Transport and Land Use, 2(1),
pp-3-27.

55




Hjorthol, R.,2013. Transport resources, mobility and unmet transport needs in
old age. Ageing & Society, 33(7), 1190-1211.

Hu, H., Xu, J., Shen, Q., Shi, F,, and Chen, Y., 2018. Travel mode choices in
small cities of China: A case study of Changting. Transportation research
part D: transport and environment, 59, pp.361-374.

Hu, X., Wang, J., and Wang, L., 2013. Understanding the Travel Behaviour of
Elderly People in the Developing Country: A Case Study of Changchun,
China. Procedia, social and behavioural sciences. [Online] 96873-880.

Huang, J., Ma, Y. and Hu, G., 2020. The research progress on travel
behaviour of the elderly based on the perspective of health. Science &
Technology Review, 38(7), pp.69-75.

IEA, 2008. Worldwide Trends in Energy Use and Efficiency. Key Insights from
IEA Indicator Analysis.
http://www.iea.org/papers/2008/indicators_2008. pdf

Iwarsson, S., and Stahl, A., 1999. Traffic engineering and occupational
therapy: A collaborative approach for future directions. Scandinavian
Journal of Occupational Therapy, 6(1), pp.21-28.

Jakobsson-Bergstad, C., Gamble, A., Hagman, O., Polk, M., Gérling, T. and
Olsson, L.E., 2011. Affective-symbolic and instrumental-independence
psychological motives mediating effects of socio-demographic variables
on daily car use. Journal of Transport Geography, 19, pp.33-38.

JAMES, E., 2002. How can China solve its old-age security problem? The
interaction between pension, state enterprise and financial market reform.
Journal of pension economics & finance. [Online] 1 (1), pp.53-75.

Johnson, R., Shaw, J., Berding, J., Gather, M., and Rebstock, M.,2017.
European national government approaches to older people's transport

systemn needs. Transport Policy, 59, pp.17-27.

Kahneman, D., and Krueger, A.B., 2006. Developments in the measurement
of subjective well-being. J. Econ. Perspect. 20 (1), pp.3-24.

Kahneman, D., Wakker, P.P., and Sarin, R., 1997. Back to Bentham?

56




Explorations of experienced utility. Quart. J. Econ. 112 (2), pp.375-405.

Kumar, M. S., & Revankar, S. T. (2017). Development scheme and key
technology of an electric vehicle: An overview. Renewable and
Sustainable Energy Reviews, 70, 1266-1285.

Lancée, S., Veenhoven, R., and Burger, M., 2017. Mood during commute in
the Netherlands: what way of travel feels best for what kind of people?
Transport. Res. Part A: Policy Pract. 104, pp.195-208.

Levin, L., 2019. How may public transport influence the practice of everyday
life among younger and older people and how may their practices
influence public transport? Social Sciences, 8(3), pp.96.

Li, S., Zhao, P., Zhang, H., and Quan, J., 2019. Walking behaviour in the old

downtown Beijing: The impact of perceptions and attitudes and social
variations. Transport policy, 73, pp.1-11.

Lin, T. G., Xia, J. C., Robinson, T. P., Goulias, K. G., Church, R. L., Olaru,
D., ... and Han, R., 2014. Spatial analysis of access to and accessibility
surrounding train stations: A case study of accessibility for the elderly in
Perth, Western Australia. Journal of Transport Geography, 39, pp.111-120.

Litman, T., 2016. Evaluating Accessibility for Transportation Planning
Measuring People's Ability to Reach Desired Goods and Activities.
Victoria Transport Palicy Institute. Victoria, Canada.

Liu, M., Liu, X. and Li, Z., 2021. Experience and Enlightenment of Transport
Planning Suitable for the Elderly: Case Studies of Taiwan in China,
Singapore and Japan. Experience and Enlightenment of Transport
Planning Suitable for the Elderly: Case Studies of Taiwan in China,
Singapore and Japan, 36(6), pp.57-65.

Logan, J.R., and Logan, F., 1999. Family values and co-residence with
married children in urban China. Soc. Forces 74 (4), pp.1253-1282.

Luiu, c., Tight, M., and Burrow, M., 2017. The unmet travel needs of the older
population: A review of the literature. Transport Reviews, 37(4), pp.488-
506.

57




Lyv, Y., 2011. Research on Road Network and Facility Planning of Urban Non-
motorised Transport System. Postgraduate. Chang'an University.

Ma, L., and Dill, J., 2017). Do people's perceptions of neighbourhood bike
ability match" reality”? Journal of transport and land use, 10(1), pp.291-
308.

Manaugh, K., and El-Geneidy, A., 2013. Does distance matter? Exploring the
links among values, motivations, home location, and satisfaction in
walking trips. Transp. Res. Part A 50, pp.198-208.

Mclver, J. P., and Carmines, E. G., 1981. Unidimensional scaling. Beverly Hills,
CA: Sage.

Mella Lira, B.,2020. Urban and Social Equity Impacts from transport. Evidence
and approaches from Santiago de Chile. UCL (University College
London).

Mercado, R., Paez, A., Scott, D., Newbold, K., and Kanaroglou P. (2007).
Transport policy in ageing societies: An international comparison and
implications for Canada. The Open Transportation Journal, 1, pp.1-13.
Published with permission from Bentham Science Publishers Ltd.

Ministry of Construction of the People's Republic of China, 1995. Code for
planning design of transport on urban road.

Mo, M., 2021. Study on the development strategy of slow traffic in small cities
- A case study of Danzhou City. Smart Cities.

Mokhtarian, P.L., Papon, F., Goulard, M., and Diana, M., 2015. What makes
travel pleasant and/or tiring? An investigation based on the French
National Travel Survey. Transpartation 42 (6), 1103-1128.

Mollenkopf, H., Hieber, A., and Wahl, H. W., 2011. Continuity and change in
older adults' perceptions of out-of-home mobility over ten years: a
qualitative-quantitative approach. Ageing & Society, 31(5), pp.782-802.

Morfoulaki, M., Tyrinopoulos, Y., and Aifadopoulou, G., 2010. Estimation of
Satisfied Customers in Public Transport Systems: A New Methodological
Approach. Paper Presented at the Journal of the Transportation

58




Research Forum.

Morris, E.A., and Guerra, E., 2015. Are we there yet? Trip duration and mood
during travel. Transport. Res. Part F: Traff. Psychol. Behav. 33, pp.38—47.

Musselwhite, C. B. A. and Haddad, H., 2010. Mobility, accessibility and quality
of later life Quality Ageing and Older Adults, 11(1), pp.25-37.

Novaco, R.W., and Gonzalez, O.l., 2009. Commuting and well-being. In:
Amichai-Hamburger, Y. (Ed.), Technology and Psychological Well-Being.
Cambridge University Press, New York, pp. 174-205.

O'Hern, S., and Oxley, J., 2015. Understanding travel patterns to support safe
active transport for old adults. Journal of Transport & Health, 2(1), pp.79-
85.

Qishi, S., 2010. The Psychology of Residential Mobility: Implications for the
Self, Social Relationships, and Well-Being Perspectives on Psychological
Science,5, pp.5-21.

Olawole, M.O., 2015. Analysis of Intra-Urban Mobility of the Elderly in a
Medium Size City in Southwestern Nigeria. Mediterranean Journal of
Social Sciences, 6, pp.90- 104.

Olsson, L.E., Garling, T., Ettema, D., Friman, M., and Fujii, S., 2013.
Happiness and satisfaction with work commute. Soc. Indic. Res. 111 (1),
pp.255-263.

Ostertagova, E., Ostertag, O., and Kovag, J., 2014. Methodology and
application of the Kruskal-Wallis test. Applied Mechanics and Materials.
[Online] 611 (Applied Mechanics and Mechatronics), pp.115-120.

Pan, H., Shen, Q., and Zhang, M., 2009. Influence of urban form on travel
behaviour in four neighbourhoods of Shanghai. Urban Stud. 46 (2),
pp.275-294. http://dx.doi.org/ 10.1177/0042098008099355.

Pucher, J., and Buehler, R., 2008. Making cycling irresistible: lessons from the
Netherlands, Denmark and Germany. Transp. Rev. 28 (4), pp.495-528.

Rickert, T., 2009. Transit Access Training Toolkit. World Bank’s Disability and

59




Development Team.

Rietveld, P, 2000. Non-motorised modes in transport systems: a multimodal
chain perspective for The Netherlands. Transportation Research Part D:
Transport and Environment, 5(1), 31-36.

Saunders, |.E., Green, J. M., Petticrew, M.P., Steinbach, R., and Roberts,
H.,2013. What are the health benefits of active travel? Systematic Review
of Trials and Cohort Studies.

Scheiner, J., 2010. Interrelations between travel mode choice and trip
distance: trends in Germany 1976-2002. Journal of Transport Geography,
18(1), pp.75-84.

Schmdcker, J. D., Quddus, M. A., Noland, R. B., and Bell, M. G., 2008. Mode
choice of older and disabled people: a case study of shopping trips in
London. Journal of Transport Geography, 16(4), pp.257-267.

Shen, Q., Chen, P., and Pan, H., 2016. Factors affecting car ownership and
mode choice in rail transit-supported suburbs of a large Chinese city.
Transport. Res. Part A: Policy Practice 94, pp.31-44.
http://dx.doi.org/10.1016/j.tra.2016.08.027.

Shergold, I., Lyons, G., and Hubers, C., 2015. Future mobility in an ageing
society-Where are we heading? Journal of Transport & Health, 2(1),
pp.86-94.

Shrestha, B. P., Millonig, A., Hounsell, N. B., and McDonald, M., 2017. Review
of public transport needs of older people in European context. Journal of
population ageing, 10(4), pp.343-361.

Siren, A. and Haustein, S., 2013. Baby boomers’ mobility patterns and
preferences: What 9are the implications for future transport? Transport
Palicy, 29, pp.136-144.

Siren, A., and Hakamies-Blomqvist, L., 2006. Does gendered driving create
gendered mobility’? Community-related mobility in Finnish women and
men aged 65+. Transportation Research Part F: Traffic Psychology and
Behaviour, 9(5), pp.374-382.

60




Smith, N., Beckhelling, J., Ivaldi, A., Kellard, K., Sandu, A., and Tarrant, C.,
2007. Evidence base review on mobility: choices and barriers for different
social groups. London: Department for Transport.

Social Exclusion Unit (SEU),2003. Making the connections: final report on
transport and social exclusion. http://webarchive. nationalarchives. gov.
uk/+/http://www. cabinetoffice. gov.
uk/media/cabinetoffice/social_exclusion_task_force/assets/publications_1
997_to_2006/making_transport_2003. pdf, 67.

Spears, S., Houston, D. and Boarnet, M.G., 2013. llluminating the unseen in
transit use: A framework for examining the effect of attitudes and
perceptions on travel behaviour. Transportation Research Part A, 58,
pp.40-53.

Spirduso, W., Francis, K., and MacRae, P., 2005. Physical dimensions of
ageing. Champaign: Human Kinetics.

Stahl, A. and Berntman, M., 2007. Falls in the outdoor environment among
older persons —a tool to predict accessibility. In: Proceedings of the 11th
International Conference on Mobility and Transport for Elderly and
Disabled Persons, Valencia, Spain.

Stanley, J. K., Hensher, D. A., Stanley, J. R., and Vella-Brodrick, D., 2011.
Mobility, social exclusion and well-being: Exploring the links.

Steg, L., 2005. Car use: lust and must. Instrumental, symbolic and affective
motives for car use. Transportation Research A, 39, pp.147-162.

St-Louis, E., Manaugh, K., van Lierop, D., and El-Geneidy, A., 2014. The
happy commuter: A comparison of commuter satisfaction across modes.
Transport. Res. Part F: Traff. Psychol. Behav. 26, pp.160-170.

Stradling, S.G., Anable, J., and Carreno, M., 2007. Performance, importance
and user disgruntlement: a six-step method for measuring satisfaction
with travel modes. Transp. Res. Part A41 (1), pp.98-106.

Su, C., Lu, j., and Xu, P, 2012. Analysis of urban transport carbon emissions
and low carbon transport development model - Shanghai as an example.
Highway Transportation Science and Technology, 29(3), pp.142-148.

61




Su, F. and Bell, M. G. H., 2012. Travel differences by gender for clder people
in London. Research in Transportation Economics, 34(1), pp.35-38.

Su, F., Schmdcker, J. D., and Bell, M. G., 2009. Mode choice of older people
before and after shopping: A study with London data. Journal of Transport
and Land Use, 2(1), pp.29-46.

Suen, S. L. and Mitchell, C. G. B., 2000. Transportation in the New Millennium:
State of the Art and Future Directions, Perspectives from Transportation
Research Board Standing Committees. Transportation Research Board.
Washington D.C., USA.

Sundling, C., Berglund, B., Nilsson, M. E., Emardson, R., and Pendrill, L. R.,
2014. Overall accessibility to travelling by rail for the elderly with and
without functional limitations: the whole-trip perspective. International
journal of environmental research and public health, 11(12), 12938-12968.

Sundling, C., Nilsson, M. E., Hellgvist, S., Pendrill, L. R., Emardson, R., and
Berglund, B., 2016. Travel behaviour change in old age: The role of
critical incidents in public transport. European Journal of Ageing, 13(1),
pp.75-83.

Susilo, Y.0O., and Cats, O., 2014. Exploring key determinants of travel
satisfaction for multi-modal trips by different traveller groups. Transp. Res.
Part A 67, pp.366—380.

Tiwari, G., Jain, D., Rao, K.R., 2016. Impact of public transport and non-
motorized transport infrastructure on travel mode shares, energy,
emissions and safety: case of Indian cities. Transport. Res. Transport
Environ. 44, 277-291.

Transport for London (TfL), 2009. Customer Touchpoints Needs and Gaps,
Part 1: Overview, London, UK.

Transport for London (TfL), 2017. ACCESSIBLE BUS STOP DESIGN
GUIDANCE. London.

Tyrinopoulos, Y., and Aifadopoulou, G., 2008. A complete methodology for the
quality control of passenger services in the public transport business.
European Transport Trasporti Europei 38, pp.1-16

62




Van Acker, V., and Witlox, F., 2010. Car ownership as a mediating variable in
car travel behaviour research using a structural equation modelling
approach to identify its dual relationship. J. Transport Geogr. 18 (1),
pp.65-74.

van Lierop, D., Badami, M.G., and El-Geneidy, A., 2017. What influences
satisfaction and loyalty in public transport? A review of the literature.
Transp. Rev. http://dx.doi. org/10.1080/01441647.2017.1298683.

Wahl, H. W., and Lang, F. R., 2003. Ageing in context across the adult life
course: Integrating physical and social environmental research
perspectives. Annual review of gerontology and geriatrics, 23, pp.1-33.

Wang, D., Chai, Y., 2009. The jobs—housing relationship and commuting in
Beijing, China: the legacy of Danwei. J. Transp. Geogr. 17 (1), pp.30-38.
http://dx.doi.org/10. 1016/j.jtrange0.2008.04.005.

Wang, J., and Wang, X., 2015. New urbanization: A new vision of China's
urban—rural development and planning. Front. Arch. Res. 4 (2), pp.166—
168. http://dx.doi.org/10. 1016/j.foar.2015.03.003.

Warmbrod, J. R., 2014. Reporting and Interpreting Scores Derived from
Likert-type Scales. Journal of agricultural education. [Online] 55 (5),
pp.30—47.

Webber, S. C., Porter, M. M., and Menec, V. H., 2010. Mobility in older adults:
a comprehensive framework. The gerontologist, 50(4), pp.443-450.

Wegman, F., Zhang, F., and Dijkstra, A., 2012. How to make more cycling
good for road safety? Accident Analysis & Prevention, 44(1), pp.19-29.

Willis, D.P., Manaugh, K., and El-Geneidy, A., 2013. Uniquely satisfied:
exploring cyclist satisfaction. Transp. Res. Part F 18, pp.136—-147.

Wong, R. C. P, Szeto, W. Y, Yang, L., Li, Y. C., and Wong, S. C., 2018. Public
transport policy measures for improving elderly mobility. Transport policy,
63, pp.73-79.

Wretstrand, A., Svensson, H., Fristedt, S., and Falkmer, T., 2009. Older
people and local public transit: Mobility effects of accessibility

63




improvements in Sweden. Journal of Transport and Land Use, 2(2), pp.
49-65.

Xia, X. and Guan, H., 2013. Travel survey and analysis of the elderly in
Beijing. Urban Transport, 11(5), pp.44-52.

Xinzhou Bureau of Statistics, 2021. Xinzhou's Seventh Population Census
Communiqué. [online] Available at:
http://tjj.xa.gov.cn/tjnj/2021/zk/indexch.htm.

Xu, C., Liu, Y., and Li, Z.,2003. From Vehicle-oriented to Man-oriented ——On
the Sustainable Development of City Traffic. Planner. 2003, 19(9), pp.80-
81.

Yan, H., Jin, R. and Li, T., 2021. The research progress on travel behaviour
characteristics of the elderly based on knowledge graph. Journal of
Chang'an University (Natural Science Edition), 41(4), pp.101-114.

Ye, R., and Titheridge, H., 2017. Satisfaction with the commute: The role of
travel mode choice, built environment and attitudes. Transportation
Research Part D 52B, pp.535-547.

Zhang, J., Zheng, N., and Huang, C., 2019. Optimal-design and exploration
for non-motor vehicle system in urban center. Journal of Beijing
University of Aeronautics and Astronsutics, 45(6): 1218-1231.

Zhang, Y., and Li, M.S.., 2022. Designing age-friendly services and facilities
for independent mobility in German public transport systems.
Decoration.01, pp.104-108

Zhang, Z., and Wang, P., 2014. Analysis of the variance of actual load factor
of road freight vehicles based on Kruskal-Wallis test. Transportation
Systems Engineering and Information, 14(5), pp.216-220.

Zhao, J., Xiao, L., Tang, L., Shi, L., Su, X., Wang, H., Shao, G, et al., 2014.
Effects of spatial form on urban commute for major cities in China. Int. J.
Sustain. Dev. World Ecol. 21 (4), 361-368.
http://dx.doi.org/10.1080/13504509.2014.922132.

Zhao, P., and Li, P, 2019. Travel satisfaction inequality and the role of the

64




urban metro system. Transport Policy, 79, pp.66-81.

Zhao, P., Guo, H., and Liu, B., 2006. A survey and analysis of transportation
problems of the aging population in China. Comprehensive
Transportation, (6), pp.35-38.

Zhou Y., 2018. Study on the improvement strategies of slow traffic in second-
tier provincial capitals. Urban Construction Theory Research (Electronic
version).

Zhou, Q., Che, M., Koh, P. P.,, and Wong, Y. D., 2020. Effects of improvements

in non-motorised transport facilities on active mobility demand in a
residential township. Journal of Transport & Health, 16, 100835.

65




Appendices

Appendix 1. The questionnaire on transport for the elderly

Hello! | am a student at UCL, and | need some of your time to complete this
guestionnaire in order to find out about the travel situation for older people. The data of
this questionnaire will only be used for academic research, and | will keep it confidential
following relevantlaws. Thank you for your support, and | hope you have a good day!

1. Your gender: (IMale ClFemale

2. Your age: [150-59 years old [160-69 years old L170-79 years old [ 180 years old or over

]

. Do you permanently live in Xinfu District: LINo L1Yes

o~

. Do you still work: CINo [lYes

5. Do you have a driver's license: CINo [1Yes

6. Do you own a car: [LINo LYes

7. How many people in your family: [11-2 [13 [14 [15 or more

8. Your personal average monthlyincome:
[10-2000 yuan [12000-4000 yuan [14000-6000 yuan [CJ6000yuan or more

9. Do you have childrenin your family who need to be transported to school: CINo (IYes

10. Are you a person with a disability: CINo ClYes
(If you answer No for Question 10, you do not need to answer questions 11-13)

11. Are you satisfied with the step-free accessibilities of Xinzhou City:
OStrongly dissatisfied CIDissatisfied [1 Neutral LI Satisfied CStrongly satisfied

12. What difficulties have you encountered when using public facilities in your daily
travels: (multiple choice)

Oinconvenience in getting on and off public transport.

Olinconvenience in using public toilets.

Olnability to use street bridges or underpasses.

CFacilities for disabled people are damaged, occupied or not available at all.

OThere are very few wheelchairs access ramps in buildings or public facilities.

[INo voice guidance at crossings.

Please recall your yesterday’s travel for the day and answer the following
questions:
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13. The type of start point of your travel:

[IResidential areas [OSupermarkets, or shopping areas [Hospitals [IParks, scenic
spots [IRestaurants, or leisure places [Train stations, coach stations, etc. [IOffices
[OBanks (1Schools CIOutside surveyed area

14. The type of endpoint of your travel:

[IResidential areas [ISupermarkets, or shopping areas [Hospitals [IParks, scenic
spots [IRestaurants, or leisure places LITrain stations, coach stations, etc. [1Offices
[OBanks (1Schools CIOutside surveyed area

15. Is there someone accompanying you? CINo [IYes
16. What is your main travel mode? (1Walking (IBicycle/e-bike (1Bus (I Private car/taxi

17. What is your main travel purpose?
CWork/education [JShopping or personal business [] Leisure, sports, and recreation []
Visiting relatives or friends [0 Accompanying others [ Other

Do you agree with the following statement about the current urban transport
situation? (Please check v under the option you agree with)

Strongl Strongl
. 9y Disagree | Neutral Agree w
disagree agree

18. 1 can reach the bus stop
easily and quickly (within 10 o o o o o

minutes).

19. Traveling by bus, my waiting
time at the stopis within 12 o o o o o

minutes.

20. When travelling in the city, |
always get to my destination o o o o o

quickly.

21.1 have enough waited space
at the bus stop, and | find the
waiting area comfortable and

clean.

22. When | take the bus, |

always have a seat.
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23. | think the current cost of the

trip is reasonable.

24. When | am walking, the
pavementis always flat and o o o o o

continuous.

25. 1 always have enoughtime
when using the traffic lights to o o o o o

cross the road.

Finally, | would like to ask you to make suggestions for the development of urban

transport for this city:
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Appendix 2. Statistical tests undertaken

Table 1. The Likert scale test

Kaiser-Meyer- Barllett's Test of Sphericity
Cronbach's Alpha N of ltems Olkin Measure of ;
P Sampling Approx. Chi- df Sig.
Adequacy. Square
0.97 8 0.941 4382.073 28 0.000

From Table 1, Cronbach's Alpha value of the Likert scale is 0.97, indicating
that the scale is highly reliable. The KMO value is 0.941, and the p-value of
Bartlett's Test of Sphericity is 0.000, indicating that the results are very valid.

So, the scale is reliable and can be used for further analysis.

Table 2. Tesls of Normality and Homogeneity of Variances

Kolmogorov-Smirmova

. Levene .
Main travel mode - Sig.
Statistic Sig. Statistic 9
Walking 0.143 0.000
Mean travel Bike/ e-bike 0.196 0.000 Based on 5.143 0.002
satisfaction Mean
Bus 0.218 0.000
Private car/ taxi 0.187 0.000

The normality and variance homogeneity tests are carried out on the collected

travel modes and the calculated travel satisfaction means.

According to Table 2, the sig values of the four travel modes are all 0.00, less
than 0.05, so the data distribution is not normal. At the same time, the p-value
(Levene Statistic) based on the mean is 5.143, and the p-value is less than
0.05, indicating that the variance of the data is uneven. So the data neither

satisfy the normality of the data nor the homogeneity of variance.
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Appendix 3. Risk assessment form

RISK ASSESSMENT FORM . yCL!

FIELD /LOCATION WORK

DEPARTMENT/SECTION: BARTLETT SCHOOL OF PLANNING
LOCATION(S): XINZHOU, CHINA
PERSONS COVERED BY THE RISK ASSESSMENT: YUJUN TAO

BRIEF DESCRIPTION OF FIELDWORK (including geographic location): The fieldwork of this study
mainly consisted of distributing questionnaires and supervising participants to participate in
answering. The questionnaire distribution site of this study was selected in Xinzhou, Shanxi, China.

COVID-19 RELATED GENERIC RISK ASSESSMENT STATEMENT:

Coronavirus disease (COVID-19) is an infectious disease caused by coronavirus SARS-CoV-2. The virus
spreads primarily through droplets of saliva or discharge from the nose when an infected person coughs or
sneezes. Droplets fall on people in the vicinity and can be directly inhaled or picked up on the hands and
transferred when someone touches their face. This risk assessment documents key risks associated
fieldwork during a pandemic, but it is not exhaustive and will not be able to cover all known risks, globally.
This assessment outlines principles adopted by UCL at an institutional level and it is necessarily general.
Please use the open text box 'Other' to indicate any contingent risk factors and control measures you might
encounter during the course of your dissertation research and writing.

Please refer to the Dissertation in Planning Guidance Document (available on Moodle) to help you
complete this form.

Hazard 1: Risk of Covid -19 infection during research related travel and research related
interactions with others (when face-to-face is possible and/or unavoidable)

Risk Level - Medium /Moderate

Existing Advisable Control Measures: Do not travel if you are unwell, particularly if you have COVID-19
symptoms. Self-isolate in line with NHS (or country-specific) guidance.

Avoid travelling and face-to-face interactions; if you need to travel and meet with others:

- If possible, avoid using public transport and cycle or walk instead.

- If you need to use public transport travel in off-peak times and follow transport provider's and
governmental guidelines.

- Maintain (2 metre) social distancing where possible and where 2 metre social distancing is not
achievable, wear face covering.

- Wear face covering at all times in enclosed or indoor spaces.
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- Use hand sanitiser prior to and after journey.

- Avoid consuming food or drinks, if possible, during journey.

- Avoid, if possible, interchanges when travelling - choose direct route.

- Face away from other persons. If you have to face a person ensure

that the duration is as short as possible.

- Do not share any items i.e. stationary, tablets, laptops etc. If items need to be shared use
disinfectant wipes to disinfect items prior to and after sharing.

- If meeting in a group for research purposes ensure you are following current country specific guidance on
face-to-face meetings (i.e rule of 6 etc.)

- I and when possible meet outside and when not possible meet in venues with good ventilation (e.g. open
a window)

- If you feel unwell during or after a meeting with others, inform others you have interacted with, self-isolate
and get tested for Covid-19

- Avoid high noise areas as this mean the need to shout which increases risk of aerosol transmission
of the virus.

- Follow one way circulation systems, if in place. Make sure to check before you visit a building.

- Always read and follow the visitors policy for the organisation you will be visiting.

- Flush toilets with toilet lid closed.

-'Other' Control Measures you will take (specify):

NOTE: The hazards and existing control measures above pertain to Covid-19 infection risks only.
More generalised health and safety risk may exist due to remote field work activities and these are
outlined in your Dissertation in Planning Guidance document. Please consider these as possible
'risk' factors in completing the remainder of this standard form. For more information also see:
Guidance Framework for Fieldwork in Taught and MRes Programmes, 2021-22

Consider, in turn, each hazard (white on black). If NO hazard exists select NO and move to next hazard
section.

If a hazard does exist select YES and assess the risks that could arise from that hazard in the risk
assessment box.

Where risks are identified that are not adequately controlled they must be brought to the attention
of your Departmental Management who should put temporary control measures in place or stop the
work. Detail such risks in the final section.

ENVIRONMENT The environment always represents a safety hazard. Use space below to
identify and assess any risks associated with this hazard
e.g. location, climate, Examples of risk: adverse weather.
terrain, neighbourhood, The risk is low.

in outside organizations,
pollution, animals.
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CONTROL MEASURES | Indicate which procedures are in place to control the identified risk

work abroad incorporates Foreign Office advice
only accredited centres are used for rural field work

v participants will wear appropriate clothing and footwear for the specified environment

Vv | refuge is available

work in outside organisations is subject to their having satisfactory H&S procedures in place

OTHER CONTROL MEASURES: please specify any other control measures you have
implemented:

‘ EMERGENCIES Where emergencies may arise use space below to identify and assess any
risks

e.g. fire, accidents Examples of risk: Traffic accidents and stolen.
The risk is low.

| CONTROL MEASURES | Indicate which procedures are in place to control the identified risk

participants have registered with LOCATE at http://www.fco.gov.uk/en/travel-and-living-abroad/

v contact numbers for emergency services are known to all participants

v participants have means of contacting emergency services

a plan for rescue has been formulated, all parties understand the procedure
the plan for rescue /emergency has a reciprocal element

OTHER CONTROL MEASURES: please specify any other control measures you have
implemented:

FIELDWORK 1 May 2010
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EQUIPMENT Is equipment NO If ‘'No’ move to next hazard

used? If ‘'Yes’ use space below to identify and assess
any
risks
e.g. clothing, outboard Examples of risk: inappropriate, failure, insufficient training to use or repair,
motors. injury. Is the risk high / medium /low ?

CONTROL MEASURES | Indicate which procedures are in place to control the identified risk

the departmental written Arrangement for equipment is followed

participants have been provided with any necessary equipment appropriate for the work

all equipment has been inspected, before issue, by a competent person
all users have been advised of correct use

special equipment is only issued to persons trained in its use by a competent person

OTHER CONTROL MEASURES: please specify any other control measures you have
implemented:

LONE WORKING Is lone working YES If ‘No’ move to next hazard
a possibility? If ‘Yes’ use space below to identify and assess
any
risks

e.g. alone or in isolation  Examples of risk: Multiple surveys cannot be run at the same time.

. . The risk is low.
fone interviews.

CONTROL MEASURES | Indicate which procedures are in place to control the identified risk

v the departmental written Arrangement for lone/out of hours working for field work is followed
lone or isolated working is not allowed

v location, route and expected time of return of lone workers is logged daily before work commences

v all workers have the means of raising an alarm in the event of an emergency, e.g. phone, flare,
whistle

all workers are fully familiar with emergency procedures
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OTHER CONTROL MEASURES: please specify any other control measures you have
implemented:

FIELDWORK 2 May 2010
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ILL HEALTH The possibility of ill health always represents a safety hazard. Use space
below to identify and assess any risks associated with this Hazard.
e.g. accident, illness,  Examples of risk: injury, allergies.

personal attack, The risk is low.

special personal
considerations or
vulnerabilities.

CONTROL Indicate which procedures are in place to control the identified risk
MEASURES

all participants have had the necessary inoculations/ carry appropriate prophylactics

v participants have been advised of the physical demands of the research and are deemed to be
physically suited

participants have been adequate advice on harmful plants, animals and substances they may
encounter

pariicipants who require medication should carry sufficient medication for their needs

OTHER CONTROL MEASURES: please specify any other control measures you have
implemented:

TRANSPORT Will transport be | NO v | Move to next hazard
required YES Use space below to identify and assess any
risks
e.g. hired vehicles Examples of risk: accidents arising from lack of maintenance, suitability or
training
Is the risk high / medium /low?
CONTROL Indicate which procedures are in place to control the identified risk

MEASURES

only public transport will be used
the vehicle will be hired from a reputable supplier

transport must be properly maintained in compliance with relevant national regulations
drivers comply with UCL Policy on Drivers http:/mwww.ucl.ac.uk/hr/docs/college_drivers.php
drivers have been trained and hold the appropriate licence

there will be more than one driver to prevent driver/foperator fatigue, and there will be adequate
rest periods

sufficient spare parts carried to meet foreseeable emergencies

OTHER CONTROL MEASURES: please specify any other control measures you have
implemented:
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DEALING WITH THE
PUBLIC

e.g. interviews,
observing

CONTROL
MEASURES

Will people be YES If ‘No’ move to next hazard

dealing with If ‘Yes’ use space below to identify and assess
public any

risks

Examples of risk: Causing offence, being misinterpreted.
The risk is low.

Indicate which procedures are in place to control the identified risk

all participants are trained in interviewing techniques

v advice and support from local groups has been sought

participants do not wear clothes that might cause offence or attract unwanted attention

v interviews are conducted at neutral locations or where neither party could be at risk

implemented:

FIELDWORK

OTHER CONTROL MEASURES: please specify any other control measures you have

May 2010
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WORKING ON OR Will people work NO If ‘No’ move to next hazard
on

NEAR WATER or near water? If ‘Yes’ use space below to identify and assess
any

risks

e.g. rivers, marshland, Examples of risk: drowning, malaria, hepatitis A, parasites. |s the risk high /
sea. medium / low?

CONTROL Indicate which procedures are in place to control the identified risk
MEASURES

lone working on or near water will not be allowed

coastguard information is understood; all work takes place outside those times when tides could
prove a threat

all participants are competent swimmers

participants always wear adequate protective equipment, e.g. buoyancy aids, wellingtons
boat is operated by a competent person

all boats are equipped with an alternative means of propulsion e.g. oars

participants have received any appropriate inoculations
OTHER CONTROL MEASURES: please specify any other control measures you have implemented:

YT cl Do MH activities NO If ‘No’ move to next hazard

take place? If 'Yes’ use space below to identify and assess

any
risks

e.g. lifting, carrying, Examples of risk: strain, cuts, broken bones. Is the risk high / medium / low?

moving large or heavy

equipment, physical

unsuitability for the

lask.

CONTROL Indicate which procedures are in place to control the identified risk
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MEASURES

the departmental written Arrangement for MH is followed

the supervisor has attended a MH risk assessment course

all tasks are within reasonable limits, persons physically unsuited to the MH task are prohibited from

such activities

all persons performing MH tasks are adequately trained

equipment components will be assembled on site

any MH task outside the competence of staff will be done by contractors

OTHER CONTROL MEASURES: please specify any other control measures you have implemented:

FIELDWORK 4 May 2010

78




SUBSTANCES

e.g. plants, chemical,
biohazard, waste

CONTROL
MEASURES

needs

waste is disposed

Will participants NO If ‘No’ move to next hazard

work with If ‘Yes’ use space below to identify and assess
any

substances risks

Examples of risk: ill health - poisoning, infection, illness, burns, cuts. Is the risk
high / medium / low?

Indicate which procedures are in place to control the identified risk

the departmental written Arrangements for dealing with hazardous substances and waste are followed

all participants are given information, training and protective equipment for hazardous substances
they may encounter

participants who have allergies have advised the leader of this and carry sufficient medication for their

of in a responsible manner

suitable containers are provided for hazardous waste
OTHER CONTROL MEASURES: please specify any other control measures you have implemented:

OTHER HAZARDS

i.e. any other hazards
must be noted and
assessed here.

CONTROL
MEASURES

Have you NO If ‘No’ move to next section
identified
any other If ‘Yes’ use space below to identify and assess
hazards? any
risks
Hazard:
Risk: is the
risk

Give details of control measures in place to control the identified risks

Have you identified any risks that are not | NO ¥ | Move to Declaration

adequately controlled?

YES Use space below to identify the risk and what
action was taken
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The work will be reassessed whenever there is a significant change and at least

DECLARATION annually. Those participating in the work have read the assessment.

Select the appropriate statement:

v | I'the undersigned have assessed the activity and associated risks and declare that there is no
significant residual

risk

Vv | Ithe undersigned have assessed the activity and associated risks and declare that the risk will be
controlled by

the method(s) listed above

NAME OF SUPERVISOR
Tim Pharoah
FIELDWORK 5 May 2010
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Appendix 4. Ethical clearance pro forma

It is important for you to include all relevant information about your research in this form, so that
your supervisor can give you the best advice on how to proceed with your research.

You are advised to read though the relevant sections of UCL's Research Integrity guidance to
learn more about your ethical obligations.

Submission Details

1.

3.

Name of programme of study:

Msc Transport and City Planning

Please indicate the type of researchwork you are doing (Delete that which do not
apply):
Dissertation in Planning (MSc)
Dissertationin City Planning (MPlan)
Major Research Project

Please provide the current working title of your research:

Creating a inclusive travelling environment: A case study in Xinzhuo, China

4,

Please indicate your supervisor's name:
Tim Pharoah

Research Details

o o o o o 0o

o]

o]

Please indicate here which data collection methods you expectto use. (Tick all
that apply/or delete those which do not apply.)
Interviews

Focus Groups

Questionnaires (including oral questions)
Action research
Observation/ participant observation
Documentary analysis (including use of personal records)
Audio-visual recordings (including photographs)
Collection/use of sensor or locational data
Controlled trial

Intervention study (including changing environments)
Systematic review
Secondary data analysis
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o]

6.

Advisory/consultation groups
Please indicate where your research will take place (delete that which does not
apply):

o UKonly

e Overseasonly

o UK and overseas

Does your project involve the recruitment of participants?
'Participants' means human participants and their data (including sensor/locational data
and observational notes/images.)

Yes

Appropriate Safeguard, Data Storage and Security

8.

Will your research involve the collection and/or use of personal data?

Personal data is data which relates to a living individual who can be identified from that data
or from the data and other information thatis either currently held, or will be held by the data
controller (you, as the researcher).

This includes:

Any expression of opinion about the individual and any intentions of the data controller or
any other person toward the individual.

Sensor, location or visual data which may reveal information that enables the
identification of a face, address etc. (some post codes cover only one property).
Combinations of data which may reveal identifiable data, such as names, email/postal
addresses, date of birth, ethnicity, descriptions of health diagnosis or conditions,
computer |P address (of relating to a device with a single user).

Yes

9.

Is your research using or collecting:
special category data as defined by the General Data Protection Regulation®, and/or
data which might be considered sensitive in some countries, cultures or contexts?

*Examples of special category data are data:

which reveals racial or ethnic origin, political opinions, religious or philosophical beliefs,
trade union membership;

concerning health (the physical or mental health of a person, including the provision of
health care services);

concerning sex life or sexual orientation;
genetic or biometric data processed to uniquely identify a natural person.
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No

10. Do you confirmthat all personal data will be stored and processed in compliance
with the General Data Protection Regulation (GDPR 2018)? (Choose one only,
delete that which does not apply)

s Yes
No
o | will not be working with any personaldata

11. I confirm that:
+ The informationin this form is accurate to the best of my knowledge.
* | will continue to reflect on and update these ethical considerationsin consultation

with my supervisor.

Yes
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