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Reform the Service of Rehabilitation Bus

Chia-Hsuan Yen
Chien-Hung Wei

Department of Transportation and Communication Management Science, College of
Management

SUMMARY

The number of people with physical disabilities in Taiwan has increased in the past year.
Besides, Taiwan is becoming an aging society. In the future, there will be more special
transportation demand, so it is necessary to enhance and improve the accessible transport
service. Every country provides the service of rehabilitation bus to satisfy their needs,
however, there were many disadvantages including hard to reserve, unfriendly drivers,
lack of supply in peak periods and so on. Under the condition of limited social welfare
resources, local governments and the entrusted operators must be able to prioritize and
allocate finite resources to the right strategic action in order to achieve the maximum
result. This research aims to construct an estimation model to improve the system of the
service of the rehabilitation bus in Taiwan by analytic hierarchy process (AHP). This
research suggests that the improvement plan of the service of the rehabilitation bus
contains 4 dimensions (enhance the mobility of the disabled, improve the operation of
social welfare organizations, improve the management of accessible vehicle and
strengthen public relations) and 16 individual strategies. The result reveals that the weight
in four dimensions is 32.5% of enhancing the mobility of the disabled, 19.3% of
improving the operation of social welfare organizations, 33.9% of improving the
management of accessible vehicle and 14.3% of strengthening public relations. The most
important improvement strategy is reviewing the eligibility priorities of qualified users,
establishing a dispatch platform and integrating multiple accessible vehicles.

Keywords: Rehabilitation bus, The disabled, Social welfare organizations, Accessible

vehicle, Public relations

INTRODUCTION

In the past five years, the disabled population in Taiwan has risen and the population has

entered an aging age. In the future, there will be more special transportation demand.
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Therefore, the government realizes that providing an accessible transport service is a vital
and urgent issue. With the great effort of the local government and local operator, every
country provides the service of the rehabilitation bus for the disabled to meet their travel
needs, however, according to the Ministry of Health and Welfare & Ministry of the Interior
R.0O.C.(2016), it pointed out that the disabled who have been taken rehabilitation bus
considered there were some disadvantages including hard to reserve, unfriendly drivers, lack
of supply in peak periods and so on. This research aims to construct an estimation model for
improving the system of the service of the rehabilitation bus in Taiwan. Under the condition
of limited social welfare resources, local government and the entrusted operator must be able
to prioritize and allocate finite resources to the right strategic action to achieve the maximum
result.

The mobility of the disabled is not only affected by the physical environment but also the
unfriendliness of the social environment (Xu, 2013; Wang, 2010). Gea (2014) and Chiu &
Kuo (2013) measured the performance of the service of the Rehabilitation bus by service
quality and efficiency. We can find that the study of sociology emphasizes the influence of
the external human environment and the study of transportation studies pays more attention
on safety and efficiency. The foreign literature discusses special transportation services for
low-incidence people such as the elderly or the physically and mentally handicapped. The
key to the success of special transportation services is not only including institutional,
financial, and operational technical aspects but also marketing promotion and education.
With the orientation of education, the increase in service visibility through education and the
implementation of service content is less mentioned in domestic research.

This research considered that improving the system of the service of the rehabilitation bus
in Taiwan should take all related aspects into account so the research puts forward the
framework composed of enhance the mobility of the disabled, improve the operation of
social welfare organizations, improve the management of accessible vehicle and strengthen
public relations and 16 individual strategies. Last but not the least, this research utilizes
analytic hierarchy process to evaluate the relative importance and weight among these 16

strategies via expert questionnaire surveys.

MATERIALS AND METHODS

This research uses the analytic hierarchy process (AHP) which was developed by Thomas
L. Saaty in 1971. AHP can use tree hierarchy structure to divide complex decision problems
into simple sub-problems and it has been widely used in research institution. Once the
framework is constructed, the decision-making expert will systematically evaluate the scale

to give weight to the relative importance of each part, and then establish a pairwise
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comparison matrix and compute the eigenvector and eigenvalues. Eigenvectors represented
for the priority of hierarchical elements and eigenvalues are used to evaluate the consistency
of paired comparison matrices. The AHP hierarchical framework of this research is
illustrated in Figure 1 below. The decision-making group consists of academic institutions,
local governments, entrusted operators and rights organizations, two experts were invited for
each field. For consistency, we interviewed them personally in principle and then asked them

to finish the questionnaire according to their professional opinion.

Al Provide fixed service for regular user

| Enbance the mobility || A2 Provide fixed shifts for users

of the disabled

A3 Review the eligibility priorities of qualified users

A4 Check the client's purpose of the trip

B1 Review the rationality of operating costs

Improve the operation B2 Improve training and management for drivers

—  of social welfare H
organizations

B3 Review the subsidy ways of the local authorities

B4 Developing partnerships

C1 Integrate multiple accessible vehicles

Improve the C2 Establish a dispatch platform

managementof  H
accessible vehicle

The plan of rehabilitation bus
service improvement
I

i g 1 e 1 p— - — ——

C3 Provide instant dispatch information system

-|C4 Ride-sharing arrangements shall not be rejected by the regulations

~| D1 Strengthen social education through advocacy

Strengthen public _-I
relations

~| D3 Strengthen the ways of supervision and auditing

D2 Strengthen crisis management |

-I D4 Arrange regular communication between stakeholders

Figure 1. Research Structure

RESULTS AND DISCUSSION

Byun (2001) The number 0.2 is the upper limit for C.R. says that there is a 20% chance that
the decision-maker will answer the questions in a random manner. A value of the C.R.<0.2
is typically considered tolerable. In this research, each questionnaire passed the consistency
test. It revealed that all eight questionnaires conformed to the condition of C.R.=0.2 is
shown in Table 1. The overall analysis results of 8 expert questionnaires to improve the
service of the rehabilitation bus are in Table 2. The result reveals that the weight in four
dimensions is 32.5% of enhancing the mobility of the disabled, 19.3% of improving the

operation of social welfare organizations, 33.9% of improving the management of accessible
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vehicle and 14.3% of strengthening public relations. The top six important improvement
strategies are review the eligibility priorities of qualified users, establishing a dispatch
platform, integrating multiple accessible vehicles, provide fixed service for regular users,
ride-sharing arrangements shall not be rejected by the regulations and strengthen the ways

of supervision and auditing.

Table 1. Consistency test result

Enhance the Improve the Improve the

. . Strengthen
. . mobility operation of management :
Dimension . . public
of the social welfare of accessible :
) o . relations
disabled  organizations vehicle
Expert1l 0.0324 0.1331 0.0650 0.1154 0.0887
Expert2 0.0731 0.0241 0.0161 0.0568 0.0121
Expert3  0.0161 0.0773 0.0425 0.0211 0.0161
Expert4  0.0425 0.0851 0.0597 0.0568 0.0568
Expert5 0.1831 0.1698 0.1817 0.0568 0.1473
Expert6 0.1146 0.0182 0.1567 0.1277 0.0568
Expert7  0.1459 0.1097 0.1348 0.0000 0.0433
Expert8 0.1202 0.1331 0.1238 0.0862 0.1878

Table 2. AHP level of development dimensions and strategies

Weight of Weight of
Dimension development Development strategy development
dimension strategies

A A1 Provide fixed service for regular user 6.8%

L . 0
Enhance the mobility s25% A2 Provide fixed shifts for users - 51%
of the disabled A3 Review the eligibility priorities of qualified users 20.4%
A4 Check the client's purpose of the trip 3.9%
B B1 Review the rationality of operating costs 6.1%
Imorove the operation of 19.3% B2 Improve training and management for drivers 3.5%
P peration ’ B3 Review the subsidy ways of the local authorities 5.2%

social welfare organizations . .

B4 Developing partnerships 2.7%
c C1 Integrate multiple accessible vehicles 9.8%

i i 0,
Improve the management 33.9% c2 Estal_)llsh a dlspat_ch platf_orm _ 10.20/0
of accessible vehicle C3 Provide instant dispatch information system 5.7%
C4 Ride-sharing arrangements shall not be rejected by the regulations 6.6%
D D1 Strengthen social education through advocacy 2.3%

L o
Strengthen 14.3% D2 Strengthen crisis management_ _ B 2.80A>
public relations D3 Strengthen the ways of supervision and auditing 6.6%
D4 Arrange regular communication between stakeholders 2.5%

An increasing number of people with physical disabilities and upcoming aging society in
Taiwan issues to the public’s notice. Every country provides the service of rehabilitation bus

to satisfy the disabled and the elderly needs, however, there were still many disadvantages
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for users. This study aims to base on literature review, interviewing with stakeholders and
analyzing the real operational data in Tainan then construct an estimation model to improve
the system of the service of the rehabilitation bus in Taiwan. According to the result, the
local government should clarify the positioning and related measures of rehabilitation bus
first that enable the welfare services to be implemented to allocate resources most efficiently
to the appropriate user. Furthermore, integrating multiple accessible vehicles to enhance
supply as far as possible. Assist the entrusted operators to handle services and improve the
efficiency of supervision services at the meanwhile. Last but not the least, to improve the

public's awareness about content and target of rehabilitation bus service.

Vi
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https://wiki.mbalib.com/zh-tw/%E8%83%BD%E6%BA%90%E6%94%BF%E7%AD%96
https://wiki.mbalib.com/zh-tw/%E8%A1%8C%E4%B8%BA%E7%A7%91%E5%AD%A6

(%]

~ A fiz 3 /R (Allocating Resources)

v

= o~ B 5 FERIE b 'k 7% (Predicting Outcomes & Risk Assessment)
= ~  @#7% % »x(Measuring Performance)

Ao~ 2R3tk 3(Designing a System)

1~ FEiF & 5i4E = 1 (Ensuring System Stability)

+ ~ & i it (Optimizing)

+ - ~ 3] (Planning)

-+ = ~ f&i-#R &4 5 (Conflict Resolution)
452 KA rit 2 R BE

B o Tk ek A B L R & 45T 54 E(F B S FURR 0 A 78)

-~ = B RAE A A RS § f88E(Classes) & = 4 (Components) » & A5 = 4

B st e HE R B e
= KsBHEY o F - BEBLFHEXE G B2 2 (Independence)

s E - RBEPNDEE T - BB RE R B RFLTE R

fui

P A
‘EJLIP o

T~ ERGEREE > T OUKRE HECE © R 3 v B] * & (Ratio Scale) ©

Iy

v R R BEF R A g (Pairwise Comparison) s 0 ¥ A5 = it if] £ (Positive

Reciprocal Matrix) &' g2 o
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I PEEKEsEEERYE REEFFpEL
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1 @WiFR F 5 e A

a1 Q12 . Qun wi/wi wi/wy e Wy /Wy
. a:21 Cl?z a?n _ w2 / w; W, / w, w, / wy, (1)
Any Q2n o Qppn Wn/Wy wp/wy . wy/wy

Ainwliged, Goedd 283508 ¥ 55 HkEE > o7 (Q2)50 o
a;; = 1/aj; (2)

2. FPkox FHciE

Bt R EAHELAFUELRERE A E WREND) )

W = (W, wy, .., W)t (3)
wi/wy wy/w, .. wy/w,] [Wr
AW = wz{w1 WZ{WZ o Wz{Wn . V‘:z (@)
wo/wy wy/wy, ... owy/w,l Wa
11
W>
AW =n| . (5)
Wn

Flag 5 ik K40 S H0 R L RIS a0 2 E R sw/w,

B RLfERPEE > HRAW = nW &% 2 = o Saaty(1990)2& 3% 5B A

Pk % FFACE Amax B~ no WL 38(6) -

AW :}\maXW (6)
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SE A ok B E Amax 4 T N (7)~ (8) R 0 B2 Bk P B

¥
=

EEFORE -

(A = ApaxDW =0 (7)

)\max

1w w w
<_1+_2_|_... n)
n\w;  w, wy,

(8)

v Ak B- REKE

1\7%

TR A AR E L A B A - R A0 B E LB F AR S

A AT FIMAEL AT R P E-REHORIECREESTIRUEE - RERKT
i 14 13 P P m -~ L

' %]

WL - R o> F A AR S F ok % o Saaty(1990)iE 3 11 —

3

3% 14 4 #(Consistency Index, C.1)# — 3% {2+ ] (Consistency Ratio, C.R.)#& &=

it e 2 - R B3R E 250 eT 54(9) ~ (10):

Amax—n
C. I. == T (9)
CR=<:<01 (10)
R.I.

Cl=0 * £ is 2= >—- R > CI>0 &7 o {8 X% 7 - R > Saaty Z3k %
CLSO.1> I & #]8— REafEIE o 47 bk BT A2 - REE5 B4 5 4
#42 4 #h(Random Index, R.L) » ¥ d T & 4-5 517 o Hldofk 5*5 cha ¥t e
o 3 RLES 1120 Adpk ek Sicet 4Bt ™ > C L& RLewt F 45 - K

Por g £ CRIE=0.1 > PIEL - RAZR TG o

# 4-5 FREL R EERLE)

F i 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R.I. 0.00 | 0.00 | 0.58 0.90 1.12 124 | 132 141 1.45 149 151 1.48 1.56 157 1.59
7 AL & R :Saaty(1990)
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