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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).

15




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

16




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
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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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