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Transportation is a common daily challenge for many elderly people. Although numerous transport de-
velopment and management solutions have been introduced to improve mobility and accessibility for senior
citizens in Bangkok, Thailand, elderly volunteer transport support programs have rarely been considered.
The first objective of this study was to investigate what types of volunteer services the elderly need to
support their daily travel. Data collected from 134 elderly Bangkok residents indicated that 40% and 28% of
them would like for the local government to establish volunteer carpool (VC) and volunteer public transport
assistance (VPTA) services. Although volunteers are typically unpaid, fees per ride or per service would
help to defray the costs of the volunteers without the volunteers making a personal profit. The study applied
Kishi’s logit price sensitivity measurement (Kishi’s logit PSM, or KLP) approach to calculate the prices that
the elderly would perceive as reasonable, which are 32.6 and 13.3 JPY per kilometer for VC and VPTA,
respectively. The second objective was to estimate the number of Bangkok residents willing to volunteer and
fulfill the requests of the elderly. The results from the binary logit model using data collected from 125
Bangkok residents indicated that the supply of volunteers could cover the demand for same-route services of
both VC and VPTA even at the minimum service price. However, the price of VCs for different-route ser-
vice should be subsidized by 4.3 JPY per kilometer to prevent it from being too expensive for the elderly.

Key Words : binary logit model, carpooling, elderly, kishi’s logit psm, public transport assistance, vol-
unteer
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1. INTRODUCTION

The global population aged 60 years old and over
will rapid increase from 11% in 2006 to 22% by 2050
D In the near future, the US will undergo significant
growth in its population aged 65 and over, from 43.1
million in 2012 to an estimated 83.7 million in 2050
as a result of the large number of people born in the
US during the Baby Boom between 1946 and 1964;
this cohort started to turn 65 in 2011 2. This phe-
nomenon is occurring not only in the US but also in
many other countries. With an increasing population
of senior citizens, the governments in those countries
should be prepared to support the needs of the elderly

in the near future.

Transportation is a common daily challenge for
the elderly due to their mental, physical, and finan-
cial conditions ¥. To participate in community
events, visit friends and relatives, perform adminis-
trative activities and attend medical appointments,
the elderly need affordable, safe and convenient
transportation that allows them to travel inde-
pendently in their community 4. The availability of
adequate transportation could support the mobility
needs of elderly and prevent them from being iso-
lated from society.

However, the sufficiency of transportation ser-
vices depends on where the elderly live. The gov-



ernments of some countries have created strategies
or programs to provide adequate transportation op-
tions for seniors. Although local authorities do not
provide sufficient transportation choices, they would
ideally offer assistance for finding alternative
transportation for seniors.

In global south countries, such as Thailand, the
proportion of the aging population will also see rapid
increases from 16% in 2010 to 30% in 2035 9.
However, the capital city of Bangkok has developed
rapidly without making provisions for sufficient
public transportation options that can support the
travel needs of senior citizens ®. Due to the physical
conditions of Thai elderly, they tend to give up
driving early and become more dependent on others
or more socially excluded than those of earlier gen-
erations 7. Elderly who are not satisfied with their
mobility may be looking for independent transpor-
tation options to go out and participate in community
activities.

The concept of utilizing the existing community
resources, such as by establishing a volunteer
transport support program, to provide Bangkok
seniors with a complimentary transportation alter-
native, instead of constructing new infrastructure or
transportation systems, has rarely been discussed.
This program would encourage Bangkok residents,
who generally drive their own cars or travel by public
transit, to help seniors reach their destinations. Re-
cently, ground transportation has become the major
mode of transportation for most Bangkok residents.
Therefore, two possible elderly support programs
that were studied are 1) a volunteer carpool (VC)
service, which refers to door-to-door service, picking
up the elderly from one specific location and bring-
ing them to another location with volunteer drivers
who generally drive among community and non-
profit organizations in Bangkok, and 2) a volunteer
public transit assistance (VPTA) service, which re-
fers to a program where volunteers provide the el-
derly with necessary support in their use of buses,
vans and trains. This service would include provid-
ing training in using the transportation, providing
travel information at the station and escorting the
elderly resident to avoid dangerous situations that
can arise when the elderly are by themselves, such as
when getting on or off a vehicle.

It is important to know what types of volunteer
services would best meet the needs of the elderly.
Therefore, the objective of this study is to investigate
what type of volunteer service the elderly need
Bangkok’s local government to provide for them.
Volunteers in this system would not be paid and
therefore would not make a personal profit. Although
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the local authority would establish the volunteer
program, fees per ride or per service might be re-
quired to defray the costs of the volunteers. Thus, to
set an appropriate price for the service, this study
estimated acceptable prices based on the perceptions
of the elderly by applying Kishi’s logit price sensi-
tivity measurement (Kishi’s PSM, or KLP) method.
In addition, the study estimated whether the potential
supply of Bangkok residents willing to volunteer
could cover the demands of the elderly by using
binary logistic regression analysis. Finally, the pro-
posed pricing strategy and implications are dis-
cussed.

2. LITERATURE REVIEW

(1) Transport Difficulty and Social Exclusion of
the Elderly

Difficulty with transportation is a major factor
leading to lower trip frequencies for many elderly,
resulting in a decrease in their degree of community
participation 78, It has been found that the reasons
that the mobility of seniors is more limited than other
age groups include their physical, financial and
emotional conditions, such as poor walking ability
and lack of income **V, The elderly not only face
challenges in their use of public transportation but
also feel anxiety when driving; they subsequently
become either more reliant on others or become more
excluded from society V. In addition, the living
conditions of some elderly discourage them from
going out to join society. For example, many elderly
are likely not only to be widowed but are also living
in smaller families than earlier generations were,
resulting in a lack of family members who can sup-
port them with their travel needs 2. However, some
previous studies have indicated that not every elderly
person lacks mobility. Some seniors who have more
free time and have saved more income than other
groups make more trips than younger people, espe-
cially recreational trips ** 14,

(2) Volunteer Transportation Support Program
for the Elderly

In many communities, local authorities have es-
tablished volunteer programs to support the mobility
of the elderly. In global north countries, such as the
US, Canada and Japan, governments have created
programs to encourage volunteer Uber drivers to
inquire about elderly residents who need
door-to-door service to reach their destinations %
To support seniors, the cost per ride has often been
subsidized by the government to the level at which it



is cheaper than a taxi ride '®. Uber services have
generated a higher confidence level with regards to
travel; in contrast, taxi services suffer from uncertain
quality, and some taxi drivers typically avoid ser-
vicing seniors 1.

In some cities such as in California, USA, some
volunteer Uber drivers have joined an “Uber for
seniors” program. They were training to be health
care professionals and had sufficient knowledge of
elderly psychology and ailments to support the el-
derly when needed 9. In Japan, Uber’s expansion in
large cities such as Tokyo has been restricted by
public transportation regulations. Nevertheless, the
Japanese government has encouraged Uber drivers to
service seniors living in rural areas where taxi and
public transportation are not sufficient 7.

Although public transportation services are
available in many communities, these services would
ideally adapt to demographic changes and adjust to
the needs of elderly passengers '®. In some countries,
when the use of public transport had been incon-
venient for the elderly, local governments have de-
veloped public transport assistance programs, such
as an ‘“age-friendly public transport program” in
Salzburg, Austria. This program aims to train the
elderly with cooperative staff on how to conven-
iently use public transport, including how to get on
and off safely and how to request a seat. Most elderly
joining this training program found that it was very
useful 19, As another approach, the Ministry of Land,
Infrastructure and Transport in Japan recently im-
plemented the concepts of “barrier-free” and “uni-
versal design” to design usable public transport for
every age group, particularly the elderly with limited
mobility or mobility-impaired groups 9.

(3) Kishi’s Logit PSM

The PSM method has been applied to evaluate
customer perceptions when observing four product
price levels, including “reasonable”, “expensive”,
“too expensive to buy” and “too cheap to buy”. KLP
is a modified version of PSM developed to determine
acceptable price ranges of customers, including
ranges where a consumer feels the price is “reason-
able”, “neither expensive nor reasonable” and “ex-
pensive” 2V, The KLP method can be applied to set
an appropriate price for any product or service.

KLP has been extensively applied to assess ac-
ceptable price ranges. For example, in 2002, the
acceptable cost for snow removal for Japanese resi-
dences that varied with different levels of service
was examined by Kishi et al. 22, In 2003, Kishi and
Satoh  evaluated the acceptable cost of
low-population vehicles in Sapporo and Tokyo in
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Japan; the result showed that the actual average price
of low-population cars was higher than customer
perceptions of a reasonable price 2V. Kishi and Satoh
also applied KLP to examine the value of safety on
the willingness of drivers to use the Doto expressway
2. subsequently, Iwadate et al. used a similar
method to find an acceptable toll price for this ex-
pressway in 2013 24, In 2015, The comparison of
acceptable metro fares between Bangkok, Thailand
and Manila, Philippines was studied by Baron and
Choocharukul 2. In addition, not only the price but
also other types of scale values, such as an accepta-
ble walking distance for access, can be analyzed by
KLP. For example, in 2012, pedestrian access
walking times and distance thresholds to urban metro
stations were investigated by Yann et al. 29,

3. DATA AND ANALYSIS

(1) Survey Questionnaire

To collect the data for the present study, Bangkok
was selected because this city has the largest popu-
lation in Thailand. The survey was conducted in
various areas of Bangkok in May 2017. The target
respondents were divided into two groups as follows:
1) Bangkok elderly aged 60 and over who might need
help from volunteers for transport and 2) Bangkok
residents who could volunteer to respond to the
needs of the elderly. Ultimately, 134 elderly resi-
dents and 125 other residents who were randomly
selected were interviewed.

(2) The Needs of Elderly People

The questionnaire asked, “What type of volunteer
transport support service do the elderly need the
Bangkok government to provide for them to support
their mobility?” Ninety-two of the 134 elderly
Bangkok residents (68%) reported that they wished
the local government to establish a volunteer carpool
service (VC: 40%) and a volunteer public transit
assistance service (VPTA: 28%) as shown in Figure
1. However, forty-two elderly residents (31%) did
not require any service from volunteers. One reason
may be that 24 of the elderly (18%) were from older
groups (average 80.71 years old) than those who
wanted to use VC and VPTA (average 65.11 and
67.47 years old), and this group tended to be in
poorer health (impaired walking, vision and hearing
abilities; 1.46 of 5), leading dependency on others
who could take care of them while conducting their
activities. When volunteers could support them only
for transportation, these elderly preferred going out
with their family or neighbors because those people



could not only take them to their destination but also
take care them while they performed their activities
at the destination. Another reason was that 18 of the
elderly (14%) wanted local government to improve
the convenience of taxi and public transportation
services instead of relying on services from a vol-
unteer.

BRequested VC
BRequested VPTA

O Did not request: Wanted
the convenience levels of
other transportation
services to be improved

oDid not request: Preferred
going out with family or
neighbors

Refers to the average age (vears old)
Refers to health-condition-related transport ability ( 1: very poor to 5: very good)

Fig.1 Volunteer service needs for the Bangkok elderly.

In addition, to investigate what reasons in terms of
transport difficulty made the elderly request volun-
teer transport support services, the participants were
asked to report their current daily transport situation,
including their driving ability and their ability to use
taxis and public transportation in Bangkok, as shown
in Figure 2(a, b and c).

Figure 2(a) reveals that the driving skills of most
of the elderly are considerably low, particularly for
those who requested volunteer services because they
were from older groups, as shown in Figure 1.
Therefore, it seems that most elderly do not generally
drive. Figure 2(b, ¢) indicates that most seniors who
requested VC could not access either taxi or public
transport services in their areas. Although some of
them could use taxi and public transport services,
these services were inconvenient for them. In these
cases, VC could relieve deficits in their mobility. In
addition, Figure 2(b, c) shows that all the seniors
who prefer to use VPTA can already access public
transit but that the convenience level of the service
did not satisfy most of them, leading to requests for
assistance.

(3) Requested Prices for Use of Volunteer
Transport Support Services by the Elderly

This section investigates the price for acceptable
service that the elderly can be expected to pay. To
determine the perception of seniors to various ser-
vice price levels, the KLP approach was applied. The
elderly were asked to rate suitable prices for using
the volunteer services, including:
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1. Reasonable: the price at which they thought it
was reasonable to use the service.

2. Expensive: the price at which they though it
was expensive to use the service.

3. Too expensive to purchase: the maximum
price they were willing to pay for using the
service.

4. Too inexpensive to be willing to purchase: the
minimum price below which they were not
willing to use the service because they
doubted the quality or safety of the volunteer

Service.
(a) Driving skill
Elderly who requested VC (RIi2 31 il
Elderly who requested VPTA (Il 10 16 T
Elderly who did not request any service 0 19 23

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

mExcellent = Good wFair » Poor = Very Poor

(b) The use of taxis

Elderly who requested VC 076 Gz
Elderly who requested VPTA  |IENEN 14 9 L]

Elderly who did not request any service (G 15 5 18
0% 20% 40% 060% 80% 100%

m Very convenient w Convenient Fair

Inconvenient m Very inconvenient w No taxi service available

(c) The use of ground public transport

Elderly who requested VC H'S 7 ESEs——

Elderly who requested VPTA (ZENINS 19 e
Elderly who did not request any service (MSIINNG 6 Iz
0% 20% 40% 60% 80% 100%

= Very convenient = Convenient

Fair Inconvenient
= Very inconvenient m No public transport service available

Fig.2 The current situation of daily transportation for elderly
Bangkok residents.

In the traditional PSM approach, the four price levels
reported by respondents would be used to generate
cumulative frequencies as shown in Figure 3(a). The
complementary “Reasonable” and “Expensive”
frequencies are shown in Figure 3(b). Subsequently,
to analyze the perception of customers, the cumula-
tive frequency of “Reasonable” and “Expensive” is
inverted into “Should be less expensive” and
“Should be more expensive”, as shown in Figure
3(c). However, acceptable price ranges could not be
determined using only the PSM approach. By ap-
plying KLP, four relative cumulative frequencies
were regressed using the continuous function of the
binary logit model as shown in Equations (1) and (2).
These functions were used to determine acceptable
price ranges and standard prices, as shown in Figure
3(d).
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Fig.3 The price indicator references of PSM and KLP (21).

_ 1
TO= 1+exp (ax+b) @
Fi(X)=ax+b )

where:
T, - Relative cumulative frequency

T;F;: Should be less expensive
T, F,: Should be more expensive
T3 F3: Too expensive to be willing to use the vol-

unteering service
T.4;F,: Too cheap to be willing to use the volun-

teering service

X : Price of the volunteer service in Japanese Yen
(JPY) per kilometer

a, b : Coefficients

The logit models of relative cumulative frequen-
cies were determined based on Equations (3) to (11)
and are plotted in Figure 4(a, b).
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1
e B ©)
1+exp F(X)
For VC:
T1;F1=-0.155x+4.501  (R*=0.98) (4)
T, F,=0127x-4.704  (R*=0.96) (5)
T3 F3=-0.092x+4.639 (R*=0.96) (6)
T4 F,=0258x-1764 (R?=0.94) (7
For VPTA:
T1;F1=-0.452x+5.539 (R?=0.94) (8)
T,,F,=0379x-5545 (R?=0.97) 9)
Ta;F3=-0.292x+5.999 (R*=0.98) (10)
T4 F4=0753x-0.998 (R?=0.99) (11)

(a) Relative cumulative frequency of VC
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.
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06 ~ R Maximum price = 42.7
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(b) Relative cumulative frequency of VPTA

0.6 . .
N Maximum price = 17.2
- .
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02 P Minimum price = 6.8

------ -
0 -3 _ I S,
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Price of volunteering service (JPY per kilometer)

Relative cumulative frequency (%)

Should be less expensive = = = Should be more expensive

..... Too expensive to buy =++2re2x+ Too cheap to buy

Fig.4 Price indicators for VC and VPTA analyzed by KLP.

Figure 4 shows that the maximum price of VC is
42.7 JPY per kilometer, which is higher than that of
VPTA (17.2) because the elderly estimated that fuel
costs and the costs of operating a vehicle by VC
volunteers was more expensive than the fares for the
public transport of VPTA volunteers. The minimum
prices of both VC (15.2) and VPTA (6.8) referred to
the prices at which the elderly doubted the quality or
safety of the service by volunteers. Therefore, the
market prices of VC and VPTA will be acceptable



from 15.2 to 42.7 JPY and 6.8 to 17.2 JPY per kil-
ometer. However, to make the elderly feel that the
service prices are not expensive, the service price
should be equal or less than the standard prices,
which are 32.6 and 13.3 baht per kilometer for VC
and VPTA, respectively.

(4) The Amount of Supply for Volunteering Ser-
vice

To investigate whether the amount of potential
supply (Bangkok residents who were willing to
volunteer) could cover the amount of demand (el-
derly needing the services of a volunteer), the ques-
tionnaire asked 125 residents if they were interested
in volunteering to support the elderly in these pro-
grams as follows,

1. Volunteer carpool driver, same-route service

(VC_SR)

2. Volunteer carpool driver, different-route ser-
vice(VC_DR)

3. Volunteer public transport assistance,

same-route service (VPTA_SR)
4. Volunteer public transport assistance, differ-
ent-route service(VPTA_DR)

Same-route service refers to the case in which the
volunteer provides service to the elderly along the
same route that they generally commute or travel;
different-route service refers to the case in which the
volunteer assists seniors even along a different route
than they commonly use. Subsequently, the potential
volunteers were asked to state the amount of money
they need to defray their costs of volunteering, such
as fuel, transit fares and dedicated efforts, but not
any profit. The frequency of volunteering catego-
rized by acceptable price levels is plotted in Figure 5.

Mean = 5.45
15 Std. Dev. = 7.087
N =38

Frequency
=
I

bl e

.00 5.00

I
10.00 15.00 20.00 25.00

VC_SR
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Fig.5 The histograms of the acceptable amount of supported
money through volunteering in JPY per kilometer.

Figure 5 shows that 38 (30%), 41 (33%), 21 (17%)
and 33 (26%) residents were interested in volun-
teering for VC_SR, VC_ DR, VPTA_SR and
VPTA_DR, respectively. Most people who were
willing to service the elderly along the same route
that they generally travel for both VC (20 people)
and VPTA (11 people) were willing to volunteer
without being paid because there were no extra travel
costs for them. In contrast, those who would volun-
teer for different-route service tended to require



much more monetary support to operate their vehicle
for VC and required extra transit fare for VPTA.

To estimate the potential demand, a binary re-
gression analysis was developed to predict the sup-
ply. The outcome (independent variable: y) of the
binary logit model was the decision of Bangkok
residents to volunteer (1: yes or 0: no); the explan-
atory variables (x) were the price of the service in
JPY per kilometer (S_PRICE), free time in hours per
day during the week (FREE_T_ WD) and on week-
ends (FREE_T_WE), anxiety levels in terms of their
own safety while servicing unknown elderly, ranked
from 1 (having no anxiety) to 5 (having complete
anxiety) (ANXIE_LV), and the confidence level in
their skills for providing elderly support ranked from
1 (completely unconfident) to 5 (completely confi-
dent) (CONFI_LV). Finally, four binary logit models
for each kind of service were developed, as shown in
Table 1.

Table 1 The binary logit model of Bangkok residents’” willing-
ness to volunteer

Variable | _YC_SR | VC DR | VPTA SR | VPTA DR
Coef. Coef. Coef. Coef.
0.16%% | 0.09%* | 0.49% | 0.34%**
S_PRICE .45 | G267) | (2.70) (15.59)
1.05%%* | 0.52% 0.33*
FREE_T_WD | (366) | “ig%g (h00) 08)
68 8.27 7.43 0.45%
FREE.T WE | (7.68) | (8.27) (7.43) o
0595 | -0.49%* 20,875
ANxXiE_LY | 0 | e (1.62) Lo
026% | 098~ | 0.72%%*
CONFI_LV e | o3 (3.05) (00)
Constance 113 777 5.72 210,51
Pseudo R? 0.24 0.56 0.47 0.66

Note: *** ** and * are 99%, 95%, and 90% significant, respec-
tively; the number in the parenthesis () is the mean of each variable

Table 1 shows that S_PRICE has a positive signifi-
cant relationship to the outcomes, which suggests
that more residents would be willing to volunteer if
they received additional financial support for vol-
unteering. Free time during both weekdays
(FREE_T_WD) and weekends (FREE_T_WE) has a
significant positive relationship with the decision to
volunteer, which implies that more residents would
volunteer if they had more free time. However, free
time has no significant relationship with VC_SR
because volunteers for VC_SR would drive elderly
residents only along the same route they generally
traveled, which would not consume additional time
as would different-route service.

In terms of the personality of residents, ANXIE_LV
has a significant negative relationship with the out-
comes. Some residents are concerned for their own
safety while servicing unknown elderly. However,
ANXIE_LV has no relationship with the decision to
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volunteer for VPTA SR because the volunteer
would support the elderly along their familiar route
and in an open area (public transport station and
vehicle); these conditions might make them feel less
anxious than with other kinds of service. In addition,
CONFI_LV has a positive relationship to the out-
comes. It may be that the volunteers’ confidence
level in their elderly supporting skills affects their
decision to volunteer for VC_DR, which would re-
quire adequate knowledge of travel routes in the
community. VPTA  (both VPTA SR and
VPTA_DR) would require a basic knowledge of how
to support the elderly in the use of public transpor-
tation.

(5) The Supply-Demand Ratio

This section investigates whether or not the supply
of volunteers can cover the demands of the elderly at
an acceptable price based on the perception of de-
mand, as analyzed by KLP and shown in Figure 4.
The study estimated the supply-demand ratio (S/D)
using Equations (12) to (14). If S/D is less than 1, the
supply is inadequate to support demand, and vice
versa. The simulations of S/D at each price indicator
are shown in Table 2.

S/D:M (12)

Demand
Qsupply = Zn:(Pslx PS,xP_ AGE x POP_ AGE,)
N (13)
Qoemand = i(PDX P_AGE xPOP_AGE)
i=1

(14)

Table 2 Simulations of the Supply-Demand Ratio at Price In-
dicators Analyzed by KLP

Price in- VC SR VC DR
fr‘(’)ﬁaﬂp Price | ps, |sp| pPs. | siD
Maximum | 42.7 99.87 | 9.83 | 2952 | 144
Standard 32.6 99.35 | 9.78 | 14.79 | 0.72
Reasonable | 18.3 93.88 | 9.25 4.74 0.23
Minimum | 15.2 90.25 | 8.89 3.64 0.18
Optimum | 36.9 20.48 | 1.00
Price in- VPTA SR VPTA DR
fr‘;'r‘r’]altfip Price | ps, |sp| % |siD
Maximum | 17.2 99.96 | 7.23 | 5953 | 3.61
Standard 13.3 99.73 | 7.22 | 2893 | 1.75
Reasonable | 8.3 96.67 | 7.00 6.57 0.40
Minimum 6.8 93.16 | 6.74 4.00 0.24
Optimum | 11.2 16.51 | 1.00




(6) Pricing and Implications

Table 2 indicates that more than enough residents
are available to volunteer for VC_SR and VPTA_SR
because the S/D values are much greater than 1.
Although most people are willing to volunteer for
same-route service without receiving payment from
the elderly, the lowest price should be set at the
minimum price (15.2 and 6.8 for VC_SR and
VPTA_SR, respectively) where the elderly will not
have doubts about the quality or safety of the service
provided by the volunteer.

For the different-route service, the supply
of VC_DR at the standard price (32.6) does not cover
the demand. Therefore, the price should be set at the
optimum price (36.9) that makes S/D equal to 1.
However, the elderly will consider this optimum
price is expensive because it is higher than the
standard price according to Figure 3. In this case, the
government can subsidize the service by 4.3 JPY per
kilometer to make the perceived cost sufficiently
affordable. In addition, the reasonable price of
VPTA DR (8.3) would not persuade sufficient res-
idents to volunteer, but the optimum price of
VPTA DR (11.2) is already less than the standard
price (13.3) and thus does not require a subsidy.
Volunteering is unpaid by definition. Nevertheless,
the elderly volunteer transport support program can
be called “paid volunteering” because volunteers are
paid to defray their extra travel costs.

The study also proposes additional sug-
gestions for encouraging residents to volunteer.
According to the results of Table 1, the government
can encourage Bangkok residents who feel anxiety
about their safety while servicing unknown elderly
residents to volunteer for VC_DR by creating regis-
tration and database systems for volunteer services.
Then, those volunteers can examine information
regarding a registered elderly resident before
providing services, which may increase the reliabil-
ity of the system. Moreover, special workshops can
be held to train those who are interested in volun-
teering but not sufficiently confident in their elderly
support skills to participate in the VC and VPTA. An
increased level of confidence in support skills can
lead to higher chances of volunteering.

4. CONCLUSION

The aim of the study was to find solutions for
improving the mobility of Bangkok elderly by pro-
posing volunteer transport support services. The
results indicate that most elderly living in an area
without taxi and public transport services want the
Bangkok government to create volunteering carpool
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(VC) service to drive them to their destinations.
Furthermore, seniors with access to public transit but
for whom the use of transit is inconvenient or diffi-
cult require assistance from volunteer public
transport assistance (VPTA) service to support them
when using public transit. However, some elderly
who tend to be older and have poorer health do not
want any support from these volunteer programs.
These residents need to go out with family or
neighbors who can not only get them to their desti-
nation but also take care of them while they are
conducting activities. Some seniors would prefer that
the local government improve the convenience level
of Bangkok transportation services instead of re-
questing services from a volunteer.

KLP analysis was applied to determine an ac-
ceptable range of prices for services based on the
perceptions of the elderly. From the price analysis, it
was determined that the concept of a “paid volun-
teer” should be introduced because the elderly have
doubts about the quality of the volunteer service
when the price was too low and because many vol-
unteers require compensation to defray their extra
travel costs. The binary logit model showed the ef-
fects of a change in service price on the number of
residents who were willing to volunteer to support
travel needs. According to a simulation of the ratio of
supply to demand (S/D), the potential supply of
volunteers should cover the demands of the elderly
for same-route service of both VC and VPTA even at
the minimum price, whereas the demands of differ-
ent-route service cannot be covered by the supply at
this minimum price. The optimum price that made
S/D equal to 1 for the different-route service of
VPTA was already in the price range that the elderly
did not feel was expensive. However, the price of VC
for different-route service should be subsidized by
4.3 JPY per kilometer to make the elderly feel that
the price is not expensive.

Alternatively, the Bangkok government can also
encourage residents to volunteer by reducing the
anxiety level of residents concerning their personal
safety when they provide services to unknown el-
derly residents. Registration and database systems
can be created to increase the reliability of the vol-
unteer system, resulting in reduced anxiety levels. In
addition, increasing confidence in elderly support
skills by holding workshops to train residents and
provide basic knowledge of how to support the el-
derly through VC and VPTA can persuade more
residents to volunteer.

Policy makers can use these findings regarding
pricing and other effects. The results for the sup-
ply-demand ratio are limited by their reliance on only



the origin and destination (O-D) of the collected
samples. The same procedures can be replicated with
the total O-D data of Bangkok residents that can be
obtained using the extended Bangkok Transport
Model (eBUM) 27, In addition, this study analyzed
only the price structure in JPY per kilometer, but
other price structures should be studied, such as
considering fixed pricing in the pricing analysis.

APPENDIX

Where:
S/D : Supply-demand ratio

Qsupply Total supply (people)

Qpermang - Total demand (people)
PS,: The proportion of Bangkok residents who are

interested in volunteering, obtained from Figure 5 as
follows:

VC_SR (30%), VC_DR (33%), VPTA_SR (37%)
and VPTA_DR (26%)

PS, : The proportion of residents who are willing to

volunteer, determined by the binary logit model in
Table 1 when the service price is varied; the average
values of other factors were substituted into the
model

PD : The proportion of elderly requesting volunteer
services as follows:

e Elderly travelling in the same route as the
supply would be categorized into VC_SR
(13%) and VPTA_SR (10%).

e Elderly travelling along a different route
than the supply would be categorized into
VC_DR (28%) and VPTA_DR (18%).

P_ AGE; : The proportion of the number of samples

in each age range (years) as follows:
e Supply: 24% (20 to 29), 28% (30 to 39), 26%
(40 to 49), and 22% (50 to 59)
e Demand: 32% (60 to 64), 24% (65 to 69),
21% (70 to 74), 13% (75 to 79), 8% (80 to
84), and 3% (85 to 90)
POP_ AGE;: Total number of Bangkok population

in each age range (years) according to national sta-
tistic at the early of 2017 2 as follow,
e Supply: 766,916 (20 to 29), 863,105 (30 to
39), 910,039 (40 to 49), and 831,752 (50 to
59)
o Demand: 310,847 (60 to 64), 233,715 (65 to
69), 148,590 (70 to 74), 112,379 (75 to 79),
74,443 (80 to 84), and 37,163 (85 to 90)
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