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A study on the measures for regeneration of the local railway
using Conjoint Analysis
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Yoshimi KAWAMOTO™
Yoshiaki HONDA™

Abstract. It is important to regenerate local railways for city planning, for this purpose, it is necessary to
aim at community design surrounding railway stations. Then, in this research, we analyze the measures for
regeneration of local railways by the conscious survey, and examined the combination of the measures using

Conjoint Analysis.

1. Introduction

1.1 The background and the purpose of the study

Various traffic problems have arisen by suburban sprawl and progress of rapid motorization. In local city
which depends mainly on a car, declining usage of public transportation is especially serious problems. The
management of local railways is severe, and local railways became defunct in many regions. However, the
role of local railways, such as reduction of environmental load, community design, and response to an aging
society, is large. It is important to regenerate local railways for city planning. For this purpose, it is necessary
to aim at community design surrounding railway stations.

About measures for regeneration of local railways, enterprises and administrations have taken the lead
and many measures were determined. So, profitability was considered preferentially and the need of users
was not taken in.

This study focused on Fukui City which has high car ownership ratio. We collected the measures for
regeneration of the local railway and the measures were evaluated by the local residents. Finally, the

combination of the measures which was suitable for the area was proposed.

1.2 Method of the study

Public transportation in the Fukui city was chosen as the subject of the study. We conducted the first
consciousness survey to 3 study areas for the purpose shown below. 1) Grasp of resident consciousness to

public transportation of Fukui. 2) Evaluation of the measure for regeneration of the local railway. In addition,
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Table.4 The rate of score for the measures (%)

classification | No the measures for regeneration of the local railway Bellmae Tawaramachi Nittazuka
= 1 | Mutual entry | 85 9.9 10.9
§§ 2 Limited express (train), express train / Improvement of railway system 4.0 ) 1.5 6.7
(az §- 3 | Attractive facility, function, design, painting 4.0 25 | 4.6
“ e 4 | Introduction of LRV system 73 43 5.0
= 5 | The vehicles which can carry in a bicycle (Bicycle train) 7.3 8.7 84
Fare System |— 6 | Reduction in fare / Common ticket, project ticket 10.7 8.1 9.2
7 | Discount ticket for railway 4.0 1.2 29
8 Route map / Railway timetable 5.6 3.7 29
2 9 | Railway timetable and related goods sale 1.1 1.9 0.4
2 10 | Cooperation with an event 5.6 6.2 6.3
5 11 Pu_blic information 1.1 0.6 34
g 12 Local_ neighborhood community association and a local volunteer manage 17 31 0.8
£ a station.
- 13 | Improvement of the manners of passenger and staff 4.5 2.5 4.6
14 | Education about importance of public transportation 4.5 2.5 59
15 | Relocation and new construction station 6.2 43 59
= 16 | Versatile use in station house 5.6 7.5 5.0
;'_L 17 | Improvement of parking area for P&R 4.5 6.8 5.5
& 18 | Improvement of station square 5.6 6.8 5.5
? 19 | Improvement of pedestrian space aroﬁnd station / Put up a road sign 4.0 43 25
3 20 Location of public facilitics around station / Induce to locate around 40 75 34
station for commercial facilities

In the area around the Bellmae station, "Fare System" showed higher rate of score for a measure than other
classifications. "Operation and Vehicles" were the second higher. In the area around the Tawaramachi station,
there is a lot of debate about mutual entry. Therefore, the rate of score for a measure of "Operation and
Vehicles" was higher. Moreover, two measures of "Hardware Measure" were higher. The reason was
considered the following two points. 1) The house of the Tawaramachi station has been superannuated. 2)
And the request of reconstruction has come out from the local residents. In the area around the Nittazukka
station, the rates of score for a measure of "Operation and Vehicles", and "Fare System" were higher. Overall,
the rate of score for a measure of "Software Measure" which required long-range perspective and has indirect
effect was lower, and the rate of score for a measure of "Operation and Vehicles" and "Fare System" which

leads to direct use of the local railway for a short period was higher.

3. The proposal by the combination of the measures for regeneration of the local railway

3.1 Selection of the study area around the station

Here, the area around the station was selected as a case study, and the combination of the measures was
proposed. The area around the Bellmae station was selected as a case study. Conjoint analysis was used as

the technique of the combination of the measure, and we proposed the best combination for the case study
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(The area around the Bellmae station). If any measure is important like this time, distinction of reciprocal
importance cannot necessarily be performed well in many cases. Therefore, we decided to use Conjoint

Analysis which can compare mutually two or more factors.

The method of Conjoint Analysis and the flowchart of the

. A t i

analysis are shown in Fig. 2. In order to conduct the second ( data and aim )

consciousness survey for Conjoint Analysis, the classification of WSPSS V-

the measures shown in Table 4 was set up with “factor”, and the : ‘ The plan of survey
*Creation of a profile by orthogonal array

higher measures of score rate from each classification was . ¢

extracted as “level” of each factor (Table 5). Evaluating about < )

survey sheet
the optimal combination of the measures (hereinafter called +
profile), many profiles are needed. Since it is difficult for C survey )

respondent to evaluate all profiles, we showed only 11 kinds of

_MSPSS L .
profiles by orthogonal array method. In addition, the whole __ ‘ ¥

estimation of utility
I

sentence of Table 4 was shown to the respondents on the

occasion of the survey. As respondents of the survey, we chose A 4
. . ) The proposal by the wmbination\
citizens' groups, students belonging to laboratory of city of the measures Y

planning, and consultant firms. The reasons for selection are the
following two points. 1) It is difficult for the citizen who does R e
not use the railway to answer the questions. 2) Respondents can evaluate actually by extracting the object
without making the whole users into parent population. In addition, we got 49 persons' valid responses
(82%).

We analyzed by using SPSS (software) based on the results of the second consciousness survey, and the

optimal combination of the measures was proposed.

3.3 The proposal of the optimal combination of the measures for regeneration of the local

railway

=
o

The following is the result of Conjoint Analysis.

3239 39.04]

According to average importance of each factor

e
=

shown in Fig. 3, "Hardware Measure" had the 16,02

(5]
(=]

12.55

Pearson's product moment correlation coefficient : §

(0.988) and Kendall's rank correlation coefficient Operation Fare Software  Hardware
and System Measure Measure

(0.957) were very close to 1. Therefore, it became Vehicles

highest importance, and "Operation and Vehicles"

=]

had the second importance. In addition, both

average importance (%)

(=]

clear that the whole respondents fit the Conjoint )
. Fig.3 Average importance
model. Average utility value of each measures

showing whether is evaluated by the respondents is shown in Table 6. Compared with other two factors,



Jun MITERA - Yoshimi KAWAMOTO - Yoshiaki HONDA

Table.5 Factor and level

Operation and Vehicles

Fare System

Software Measure

Hardware Measure

Relocation and new construction station

Versatile use in station house

| 1. Mutual entry 6. Reduction in fare 8. Route map 15.
2 4. Introduction of LRV system | 7. Discount ticket for railway| 10. Cooperation with an event :16.
3 5. Bicycle train 18.

Improvement of station square

range value of "Operation and Vehicles

, and "Hardware Measure" was as large as 0.153. Especially,

average utility value of "4.introduction of LRT system" and "18.station square improvement" was high. On

the other hand, range value of "Fare System" and "Software Measure" was small.

Table.6 Average utility

classification measure Average utility utility
1. Mutual entry
Operation and | " —
: 4. Introduction of LRV system 0.153
VCIIICICS ................ st T ————— e ——— ] 0 100
5. Bicycle train )
Fare S 6. Reduction in fare NN 0.045 0.09
are yste“] .............. - -0-045 .
7. Discount ticket for railway -
Software 8. Route map NN 0.045 0.09
Measure L. -0.045 m .
10. Cooperation with an event
15. Relocation and new construction station
Hard --0.067 &
ardware . L 0.086
Measure 16 Versatile use instation house 0.153
18. Improvement of station square
R: range

The priority of profiles is shown in Table 7. The combination of the measures with high ranking expresses

desired profile. "4.introduction of LRT system" which belongs to "Operation and Vehicles" occupied almost

all profiles. Therefore, "4.introduction of LRT system" was currently demanded strongly.

Table.7 Priority of profiles

rank order

No.1

No.2

No.3

Operation
and Vehicles

4. Introduction of LRV system

4, Introduction of LRV system

4. Introduction of LRV system

Fare System

7. Discount ticket for railway

Software 8. Route map 8. Route map 8. Route map
Hardware 18. Improvement of station square 18. Improvement of station square 18. Improvement of station square
utility 3.587 3.507 3.497
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4. Conclusion
In this study, the following results were obtained.
1) The local resident's consciousness to public transportation has been grasped using the consciousness

survey.
2) The measures for regeneration of the local railway were evaluated using the result of the first

consciousness survey. Consequently, the consciousness difference among the study regions became

clear.
3) Using the analysis of 2, the second consciousness survey was conducted for experts involved in

community design.
The priority for the combination of the measures was determined as a result of Conjoint Analysis, and we

proposed the optimum combination of the measures.
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