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Abstract

The ageing of the world's population is a growing phenomenon. Numerous studies have shown that
mobility is a key factor for active and healthy ageing. In this context, demand-responsive transport (DRT)
plays a key role, as it offers better accessibility and inclusiveness to the over-65s compared to traditional
public transport, which is often under-used by the elderly. The aim of this article is to compare two DRT
services for older people operating in distinct geographical and cultural contexts , such as Genoa (ltaly) and
Toyoake City (Japan). Two questionnaires were administered to the users in order to identify the factors
influencing the increase in DRT usage. It is then possible to suggest to decision makers what improvements
should be made to increase DRT in both areas. The results show that availability of DRT and accessibility
to DRT stops are key factors in both contexts.

Keywords Demand Responsive Transport; DRT; elderly mobility; accessibility.

1. Introduction

According to the World Health Organization (WHO, 2022) the global population is
aging at an unprecedented pace: experts predict that by 2030, 1 in 6 people in the world
will be over 60 and that the global share of elderly people is shifting from 1 billion to 1.4
billion in just one decade (2020-2030). To better address this phenomenon at a global
level, WHO created a program of policies and measures developed in collaboration with
member states, called "The Decade of Healthy Aging 2020-2030", aimed at supporting
each country in tackling the economic and social implications that this trend entails
(Rudnicka et al., 2020).
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In a scenario of this type, mobility plays a key role in contrasting the social and
economic marginalization that the retirement phase can entail for the elderly. In this
regard, active aging policies, defined as "the process of optimizing health, participation
and safety opportunities to improve the quality of life of aging people™ (WHO, 2002),
guarantee the elderly good health, psychological well-being, and increased happiness
(Thaithatkul et al., 2022). To ensure equal accessibility to urban services for all segments
of the population, including the elderly, local public transport (LPT) plays a fundamental
role: however, local administrations often fail to consider the needs of the elderly when
planning urban mobility (Wong et al., 2018).

Such oversight by local governments leads to difficulties in public transport use by the
elderly who often end up avoiding its use altogether. For years, academic research has
been involved in understanding the main factors limiting the accessibility of the elderly
to urban services and spaces: main issues identified concern the inadequacy of shelters,
the driving habits of drivers and the punctuality of vehicles (Lan et al., 2022), the lack of
priority seats and the cost of tickets (Wong et al., 2018), the poor quality of infrastructure,
an inadequate customer care policy, and a lack of respect for the elderly (Kunaka, 2022).
Sun and Lau (2021) note that main barriers to public transport are related to pedestrian
access to stations: barriers include crowded footpaths and railings between the road and
the pavement. Furthermore, the perceived quality of LPT and the neighbourhood of
residence are important factors in older adults' decisions to use public transport and
participate in community social activities (Mariotti et al., 2021).

One of the most valid solutions to address the accessibility limitations of older people
to traditional public transport is Demand Responsive Transport (DRT), a flexible mode
of transport that operates based on users' mobility needs (Campisi et al., 2023), usually
using minibuses. It has been defined in the literature as "an intermediate form of transport,
somewhere between bus and taxi which covers a wide range of transport services ranging
from less formal community transport through to area-wide service networks" (Mageean
and Nelson, 2003).

The academic literature that has focused on elderly-specific DRT solutions has so far
looked at them only at a local level, losing sight of the differences or similarities that
emerge in different contexts.

Thus, this paper investigates the DRT transport preferences and attitudes of the elderly
residing in two areas geographically and culturally distant from each other: Italy and
Japan, the first two countries in the world with the highest share of elderly people,
respectively 23% and 28% (Population Reference Bureau, 2023). To fill the gap in
literature, this work intends to study the effects of the implementation of two elderly-
specific DRT case studies conducted in Genoa (Italy) and in Toyoake City (Japan): results
were collected by administering a questionnaire to users of both contexts. This study aims
to understand which factors are influencing the increase in DRT usage, and consequently
it is possible to suggest to decision-makers what improvements should be made to
increase DRT usage. While some literature exists on elderly mobility, there is very limited
research specifically focused on elderly-oriented DRT services.

This manuscript consists of five sections. "Introduction” aims to outline the research
context and purpose of this study. "Literature review" reports the background research
conducted so far on the accessibility of the elderly and on elderly-specific DRT. Section
three, "Outlines of research areas ", presents the two study areas and the structure of the
questionnaires while the results are displayed in Section 4 (“Analysis results and



European Transport \ Trasporti Europei (2025) Issue 103, Paper n° 8, ISSN 1825-3997

discussion”). Section 5 is “Conclusions” which expresses the conclusions, limitations and
future agenda of this study.

2. Literature Review

The mobility and transport need of the elderly population is receiving increasing
attention in the literature, where the topic has been treated from different points of view
in recent years.

The prevalence of scientific articles focuses on the study of the elderly accessibility to
the essential urban services (e.g. hospitals, post offices, banks, grocery shops, etc.). For
this reason, the literature review in this section focuses mainly on the issue of accessibility
of public transport for older people, in order to highlight its relevance in combating social
and economic isolation, the current critical issues and the strong urgency of creating
dedicated transport.

The need to create urban spaces in the city suitable for the needs of the elderly is
relevant to the literature. In this regard, Mariotti et al. (2021), aware of the relevance that
movement and social interaction have for the psychological well-being of the elderly,
examine the factors that lead an aged statistical sample from Milan and Genoa, Italy, to
stop traveling and participating in activities due to the lack of perceived appropriate local
public transportation. This study, conducted using multivariate logistic regression
models, highlights the relevance of a quality public transportation service to decision
makers, as satisfaction with public transportation is one of the most important elements
in the choice of the elderly to undertake a trip or not.

Burlando and Cusano (2018) argue that the elderly can enjoy the urbanization
economies typical of cities, if they have easy access to the services offered by these areas.
In this regard, the urban mobility planning phase is crucial: although there is still a deeply
rooted car culture in Italy, data show that the elderly would be willing to use public
transport at the expense of the car, as long as this is safe, cheap, and accessible. In order
to improve the health, well-being, and general quality of life of the elderly population,
the study highlights the need for decision-makers to consider their needs and offer
accessible public transport capable of promoting their mobility and social integration.

Some scholars study the accessibility of the elderly population to some urban spaces
considered not essential by most of the literature but of crucial importance in terms of
psychological well-being and active aging of the residents. In that regard, the problem of
unequal distribution of urban resources is investigated by Wang et al. (2022), who
conducted a research through focus groups and spatial analysis in three districts of the
Kwun Tong (Hong Kong), to understand the variables that influence the access of elderly
citizens to community facilities. The aforementioned results of the academic literature
indicate the importance for the elderly, in psychological and health terms, of maintaining
an active life full of social interactions. In this process, the efficiency of public transport
plays a key role as it allows people in possession of a driving license to abandon the use
of their car, with positive effects also on urban traffic and the environment, and those
without a driving license to avoid social isolation.

However, as abovementioned, some issues prevent seniors from fully utilizing fixed
transportation. Historically, Patterson (1985) conducted one of the first studies to
understand the factors that influence elderly's perceptions of satisfaction or dissatisfaction
with public transport. This research, carried out almost 40 years ago, revealed the
existence of some barriers that still exist today, while others have been removed over
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time. The results point to three categories of barriers: physical (e.g. too high steps to get
on buses, bus stops without benches, lack of shelter at bus stops, etc.), psychological (e.g.
fear of violence on board, etc.) and a mix of the two (overcrowded buses, lack of patience
on the part of drivers, etc.).

According to Broome et al. (2012), the main obstacles to using public transportation
are the distance from the stations, the inadequate walkways, and the lack of sufficient
shelters. Due to the aforementioned barriers to the full use of conventional transport and
the specific mobility needs of older adults, it is crucial that public transport authorities
and decision makers implement specific transport solutions such as DRT. To date, there
is very little literature on the topic of elderly-specific DRT.

A pioneering study in this area was conducted by Westerlund et al. (2000) on a DRT
service for the disabled and elderly ("Flexlinjen™) that was active in Gothenburg, Sweden,
at the beginning of the millennium. The aim of this research was to validate the user
acceptance of innovative features for the time, such as the introduction of automatic
booking for return trips. The results of the study showed a very high level of acceptance
of new features and technologies by older users.

Despite the benefits for both the transport operator and the user, the main obstacle to
the full diffusion of DRT on a global scale is the excessive cost, especially for more
flexible service models (Enoch et al., 2006; Currie and Fournier, 2020). For this reason,
Leliveld (2022) investigates the dependence of elderly people on DRT and looks for
solutions to attract them to cheaper traditional transport. This study, conducted in the rural
area around Groningen, the Netherlands, shows that the demand for DRT could be
reduced if conventional bus stops were closer to the population centres where older people
live and their main destinations.

2.1 Key theory

The key theory underlying this work is based on the assumption that the attitudes of
older adults towards public transport vary considerably depending on geographical,
personal and cultural contexts (Srichuae et al., 2016; Bocker et al., 2017). These
variations are influenced by a range of socioeconomic, infrastructural and psychological
factors. In some geographical areas, especially in well-developed cities, public transport
is readily available and covers a large area, thereby facilitating mobility for older adults.
In other contexts, such as in rural or less developed areas, the LPT may be limited or
difficult to access, forcing the elderly to rely on private transport or to limit their travel
(Zhang et al., 2018).

The concept of mobility culture is of significant importance. In some cultures, the
utilisation of public transport is highly esteemed and socially accepted, even among older
adults. In other contexts, however, there is a greater emphasis on the use of private
vehicles, and public transport may be considered a less desirable option, especially for
the elderly. Moreover, in Eastern countries (e.g. China), elderly individuals are more
likely to reside with their children and grandchildren, which influences their
transportation preferences (Feng, 2017). In these countries, they are more frequently
transported as passengers by their children than in Western countries, where they are
typically regarded as more independent (e.g. The Netherlands) (Bocker et al., 2017).

Socioeconomic factors, such as income and social status, exert a significant influence
on these attitudes (Somrongthong et al., 2017). In the absence of private alternatives, older
adults with limited economic resources may be more reliant on public transport. In
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contexts where car ownership is prevalent and regarded as a symbol of independence,
older adults may opt to drive rather than utilise public transportation.

Furthermore, public policies exert a significant influence (Arranz et al., 2022). In some
regions, specific policies have been implemented to encourage the use of public transport
among older adults, such as discounted fares or the provision of specialised services. In
contrast, in other regions where such policies are absent, older adults may be less inclined
to utilise public transport. Ultimately, psychological and physical conditions and habits
that have been developed over the course of a lifetime can have markedly disparate
impacts on decisions regarding the use of public transport. This can vary considerably
depending on the cultural and geographical context of the individual in question (Truong
and Somenahalli, 2015; Al-Rashid et al., 2021; Crotti et al., 2021).

3. Outlines of research areas

After a very brief analysis of the literature review, it is necessary to contextualise the
research areas of this study.

SilverBus was a DRT service for senior citizens, piloted from July to December 2022
in two neighbourhoods of the Italian city, Genoa (almost 600,000 inhabitants), with the
greatest presence of over-65s (29.1%). This trial used a small vehicle with seats reserved
for older people. The service was free of charge and there were hostesses on board who
were able to welcome users and give them instructions on how to book the service (i.e.
call centre or app). The origin and destination of the trip had to be within the test area. To
evaluate the level of user satisfaction and the performance of the service, a questionnaire
was administered to users in February 2023 using CATI (Computer Assisted Telephone
Interview) methodology (250 valid interviews). The structure of the questionnaire
consisted of 4 modules (socio-demographic profile; satisfaction with the service; travel
habits; willingness to pay).

On the other side, Toyoake City is in Aichi Prefecture, central Japan, and developed
itself as a bed town adjacent to Nagoya City, having a population of over 2.3 million. As
of April 2023, the population of Toyoake City is 30,794, and the aging rate is 25.9%.
Choisoko introduced in Toyoake City is a DRT service operated by Aisin Corporation.
To use this transportation service, citizens need to register as a member, and they must
primarily be over 64 years old or with a disability certificate. This transportation service
can be used from 9:00 a.m. to 4:00 p.m. on weekdays, and the fare is 200 yen.
Reservations can be made by phone or the Internet. To evaluate the same factors as
SilverBus, a questionnaire was distributed to users of Choisoko in December 2023: it was
distributed to all 1,644 member households from late November to early December 2023,
and the number of responses was 482, with a response rate of 29.2%.

In Table 1 are summarized the key characteristics of the two services and questionnaires
conducted.

Table 1. Key characteristics of DRT services and questionnaires conducted
Feature SilverBus (Genoa, Italy) = Choisoko (Toyoake, Japan)

DRT Services
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Activity period
Location

Ageing rate
Target users

Type of vehicle

On-board presence

Service cost

Operating hours

Booking methods

Evaluation method

Survey date

Valid responses
Gender of respondents

Age of respondents

Questions used
exclusively for the
purposes of this
research.

July — December 2022
(trial)

Two neighbourhoods in
Genoa

29.1%

Citizens over 65

Small  vehicle  with
reserved seats for elderly

Hostesses on board to
welcome and assist with
booking

Free of charge

7:15 a.m. — 1:00 p.m. and
2:00 pm. — 7.45 p.m.
everyday

Call center or app

Active as of April 2023
Toyoake City (Aichi Prefecture)

25.9%

Citizens over 64 or with a disability
certificate

Small vehicle with reserved seats for
elderly

No presence of hostesses

200 yen — 1500 yen depending on travel
distance

9:00 a.m. — 5:30 p.m. on weekdays and
Saturday

Phone

Questionnaires’characteristics

Computer Assisted
Telephone Interview
(CATI)

February 2023

250

77% females
23% males
65-69 years 18%
70-74 years 22%
75-79 years 26%
80 + years 34%

Questionnaire, Mail distribution (1 sheet
for one household with at least one
resister of Choisoko Toyoake), mail
collection

Late November — early December 2023

482

72.2% females

27.8% males

6.5% under 65 years old, 17.9% in the
early stage elderly, 75.6% in the late stage
elderly

1. Do you have a valid driver’s license?

2. What transportation modes do you currently use on a daily life?

3. What is your level of satisfaction with Choisoko/SilverBus for
each of the following factors?

4. If you do not use Choisoko/SilverBus (or have stopped using
them), what is the reason?

4. Analysis results and discussion

The operational services in Genoa and Toyoake were therefore compared based on four
key aspects: possession of a driving licence (Figure 1), means of transportation used on a
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daily trip (Figure 2), satisfaction with DRT operation (Figure 3), reason for not using

DRT (Figure 4).

0% 20% 40% 60% 80% 100%
( ) m Never licensed License returned Licensed
a
0% 20% 40% 60% 80% 100%
m Never licensed License returned
(b) Licensed but not driving Licensed to drive

Figure 1. Possession of driving license - (a) Genoa; (b) Toyoake.
Source: own elaboration

Car&Mopet IO
Train [
LPT O Gl ——
walkgBicycle |GG C
(a) 0 20 40 60 80 100
Car&Mopet [JEB
Train |22
LeT OIS ——
Taxi SO
Bicycle NN
others .0
(b) 0.0 20.0 40.0 60.0 80.0 100.0

Figure 2. Means of transportation usually used - (a) Genoa; (b) Toyoake.

Source: own elaboration
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Availability
Rreservation method
Staff attitude

Access

Comfortability

(@)

Operating hour
Reservation methos
Operator

Driver

DRT Stop

Vehicle

Fare

0%

m Satisfied
Neutral
m Dissatisfied

eI 312 172 34°
SO 236 18 7.2
S 7 2 0.4
1.2
S 12.43.3
s 0 >
0.4
20%

40% 60% 80%

= Rather satisfied
m Rather dissatisfied

100%

BEEE 200 225
2 193 39.5 10.950
ssemm 224 336 76008
s 207 14.oo_|§-8
PEZEN 154 203 244 78
DSER 140 289 7470
sZOME 100 248 2870

20% 40% 60% 80%

= Rather satisfied
m Rather dissatisfied

0% 100%

m Satisfied
Neutral
m Dissatisfied

(b)
Figure 3. Satisfaction for DRT - (a) Genoa; (b) Toyoake.

Source: own elaboration

Not intend to abandon my car
| prefer to use the LPT

Moving can't be reserved

Registration and reservation
are confusing

| Can't move
Others

(@) B
Other mode is more convenient
Reservation method is confusing
Travel rules are confusing
Phone reservations are a hassle
Expensive fares 1.5

Can't get where | want to go
Can't get when | want to go
Difficult to make a reservation
Can't use it on the way back
Others

(b) 0.0

50.0
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Figure 4. Reason for not using DRT - (a) Genoa; (b) Toyoake.

Source: own elaboration

Figure 1 shows that in both contexts, people without a driving licence represent a
significant proportion of the respondents (34.8% in Genoa and 32.8% in Toyoake).
However, there is a significant difference with regard to those who still have a driving
licence: in Genoa, they represent the majority (36.4%), whereas in the Japanese city, if
those who have a driving licence, but do not drive are added to those who drive, they
represent only 20%. Figure 2 shows the means of transportation usually used by the users:
LPT is clearly the preferred means of transportation in both contexts. In Genoa, walking
and cycling are in second place, while in Toyoake it is the taxi (the bicycle is in fourth
place). In Genoa, the use of private transportation represents a much larger share of users
than in Toyoake (49.6% versus 6.3%). Figure 3 shows the level of user satisfaction in the
two contexts: in Genoa, the attitude of the staff and the comfort on board are highly
appreciated, the hourly availability of vehicles and the ease of booking need to be
improved. In Toyoake, the highest score was given to the driver, followed by the fares
and conditions of the vehicle: here too, the hourly availability of the vehicles and the
booking methods need to be improved. Among the reasons for not using the DRT (Figure
4), in Genoa users mainly prefer to travel with their own car or with the traditional LPT,
while in Toyoake older people would like a better service with improved scheduling
flexibility and convenience.

Figure 5 shows the relationship between the change in SilverBus usage and the
satisfaction of each factor, where the horizontal axis denotes the average of the
satisfaction for each factor and the vertical axis denotes the values of Cramer’s V.
Cramer’s V shows the correlation strength between two factors. Red lines show the
average of each value. There are four areas divided by red lines. The factors in the upper
right area are ones whose relatively high satisfaction is linked to an increase in the DRT
usage, and therefore are not required to improve. On the other hand, the relatively low
satisfaction level of factors in the upper left area has led to a decrease in the frequency of
the DRT usage, and improvements to these factors are required. Factors in the lower right
and lower left areas have a relatively small relationship with changes in the DRT usage,
and improvements in these factors will not have a large effect on increases or decreases
in the DRT usage.

From this figure, “Availability” should first be improved to increase the number of
SilverBus usages. “Access” to DRT stops should also be improved. It is expected that the
number of buses will be increased, and more DRT stops will be placed. The high
satisfactions in “Professionalism”, “Steward efficiency”, and “Punctuality” have positive
effects for increasing the number of SilverBus usages during the experiments.
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Steward
® Availability efficiency
0.2 Access Professionalism
>0.15 ~®  Reassurance
o Punctuality —®
2 01 Cleanness °p
g Safety ? o
O 0.05 .
Comfortabilitv -/ Staff attitude
0 Occupied
4 4.2 4.4 4.6 48 status 5

Average of satisfaction

Figure 5. Relationship between SilverBus usage and satisfaction.
Source: own elaboration

Figure 6 shows the relationship between the change in the number of outings and the
satisfaction of each factor in the Choisoko service. From this figure, the operating day
and DRT stop should be improved to increase the number of going out. It is expected that
Choisoko will also be operated at weekends and that more DRT stops will be set up. The
high ratings for vehicle and fare have a positive effect on increasing the number of
Choisoko members going out.

0.2
® Vehicle
0.175 oF
. are
Operating da
_3, 0.15 L 2 ® %RT stop
© 0.125 @ Operating ® Operator
£ 01 hour
O o Reservation
0.075 method
0.05
1.5 2 2.5 3 35

Average of satisfaction

Figure 6. Relationship between Choisoko usage and satisfaction.
Source: own elaboration

A comparison of the two figures reveals that, in both contexts, the availability of the
service plays a crucial role in the increased use of services by the elderly: this is important
because the expansion of supply in LPT does not always result in increased demand, as
is the case here. In both case studies, the public transportation authority can leverage this
element by investing in the purchase of new vehicles or spreading the service across
multiple time periods and whole days a week. Another factor that affects the use of
services in both cases is the accessibility of the stops. Elderly people should not have any
difficulty reaching the nearest stops. Placing more stops could alleviate difficulties for
the elderly. This can be done to increase both the use of the service and the number of
trips by the elderly.

5. Conclusions

This study recommends that policymakers enhance the availability of DRT, as it
appears to be a critical factor in increasing usage among the elderly in two contrasting
contexts. The users want to book DRT whenever they want to go out, so operating enough

10
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number of DRT vehicles from morning to night every day is strongly desired. Although
this trend may appear self-evident, it is important to recognise that the increased
availability of DRT vehicles and higher hourly frequency can encourage use; however,
this does not automatically guarantee a significant increase in usage without the
implementation of additional measures. While greater availability of DRT may
theoretically enhance accessibility and reduce waiting times, a number of factors can
influence user response (Zailani et al., 2016; Gascon et al., 2020). The quality of the
service, the travel habits of the elderly and the efficacy of promotional campaigns are of
pivotal importance in this regard. In the case of Silverbus, for example, the service
awareness survey conducted post-trial revealed that 80% of residents in the area were
unaware of the existence of the service due to an insufficient advertising campaign.
Among the respondents, 46% indicated that had they been aware of the Silverbus service,
they would have utilized it for their daily commuting needs.

The accessibility of DRT stops is also important factors in increasing DRT usage. The
users expect DRT as transportation means for the first/last one mile, so more DRT stops
are required near their homes and sidewalks leading to the stops are also improved.
Although these improvements are expected to increase in the DRT usage for the elderly,
there are concerns about an increase in public subsidies through taxes. Therefore, it is
necessary to set a specific purpose of introducing DRT and the LOS as a public service
that reflects the characteristics of the area, and to proceed with such improvements rather
than simply responding to requests from DRT users. In addition, further research would
be necessary to assess the willingness of elderly to pay for the co-financing of such DRT
services.
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