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Abstract

This paper reviews the process of ensuring the continued functioning of the Kishigawa Line and to consider the factors involved in this. As a further development measure, this study applies the mobility management to the Kishigawa Line. This measure intended to achieve a reduction in car usage and increase in railway usage. By applying this measure, awareness and behavior of residents changed to desirable status for railway usage. As the resulting increase in the number of passengers seemed to depend on the awareness of residents, it would be necessary to change awareness of whole residents along the Kishigawa Line.
1. Introduction

Wakayama city has a population 390,000 and its metropolitan area has a population of 600,000. The railway network of this area spans 60 km and covers 35 stations (Fig. 1). The number of trips made by public transportation users is only 140,000 (6.5% of modal share), whereas the number of per-day trips generated in this city is 2 million. On an average, Japanese cities have a higher modal share of public transportation. However, this only applies to three major cities and the other local cities have a lower modal share of public transportation (Fig. 2). Automobile are the main mode of transportation in these cities, including Wakayama city.
A severe problem occurred in the transportation network of Wakayama in November 2003. Nankai Electric Railway Co., Ltd., announced its plan to discontinue the Kishigawa Line, which is a 14.3 km line from Wakayama main station to Kishi. According to the rule of the self-supporting accounting system, a Japanese railway company is allowed to discontinue its network line. However, as the severe problem of the mobility of residents persisted, the local government had to solve this problem. At that time, some residents’ groups played the role of building a consensus that the local government should undertake the responsibility of maintaining the railway networks. As a result, the infrastructure of the Kishigawa Line was purchased by the local government, and a new railway company continued the operation of this line from April 2006.
This effort helped to sustain the public transportation network of the Wakayama metropolitan area. As a future development measure, we plan to promote the usage of public transportation. One task in this process is mobility management, which promotes the use of the railway instead of automobiles such as cars. A communication questionnaire is administered so as to make the residents change their preferences from using cars to the railway.

First, this paper aims to review the process of ensuring the continued functioning of the Kishigawa Line and to consider the factors involved in this. Second, it aims to explain the outline of this mobility management and to show the present results. Finally, based on the results presented, future considerations of the public transportation policy in the city of Wakayama are discussed.

2. The process of ensuring the continuation of the Kishigawa Line

2.1 The beginning of the problem

The Kishigawa Line was opened in 1916 by Sando Light Railway. In 1961, Nankai Electric Railway, which covers the southern region of Osaka, continued to manage this line. Thus, this line has a 90-year history.

Although, this line had an annual passenger figure of 3.61 million in the peak year of 1971, the number of passengers has decreased to half over the years. In the fiscal year 2003, the number of commuters using the Kishigawa Line was 1.99 million (Fig. 3). As a result, the company has recorded an annual loss of 500 million Yen (4.2 million US Dollar) incurred from this line. This situation drove the company’s decision to discontinue this line in November 2003. Nankai declared its plan to discontinue the functioning of the Kishigawa Line on the last day of September 2005.

2.2 The rule of a self-supporting accounting system

Japan follows the self-supporting accounting system, according to which the operating cost of railways should be covered by passengers’ fare revenues as a rule for managing public transportation. Therefore, deficit—the situation of costs being larger than the revenues—is a severe problem in Japan. However, this discussion focuses on the operator’s deficit. The consideration of costs and the benefit to passengers and this region is beyond the scope of this discussion.

Generally speaking, the local government has the responsibility of managing public transportation. The government exercises its authority and funds to build and operate the public transportation system. However, the situation is different in Japan. Most of the public transportation lines in Japan are operated by private companies. If the government inputs its funds to the operators, it encounters an opposition: “Why do public funds go to private companies?”

In Japan, it is an accepted fact that a public transportation company makes profits from fare revenues. This is the reason why the above discussion is possible in Japan. It is a globally known fact that the operating cost of public transportation is lager than the fare revenue, and therefore, public funds compensate for this gap. Recently in Japan, there have been some cases of deficit operation similar to that of the Kishigawa Line. In some cases, the government uses its funds to compensate for this deficit. This situation, however, is gradually changing.

2.3 Cost-benefit analysis of the Kishigawa Line

The author and some other researchers presented evidence that clearly indicated the use of public funds to compensate for deficit of the Kishigawa Line. One example is the cost-benefit analysis. We calculated the amount of loss in the case of the discontinuation of the Kishigawa Line to show the social benefit (Table 1).
This table shows that if the passengers of the Kishigawa Line switch to using buses and private cars because of an increase in commuting time and transportation cost, the loss incurred would amount to 900 million Yen (7.5 million US Dollar). A further loss of 700 million Yen (5.8 million US Dollar) can be attributed to conventional car users since they lead to an increase in commuting time and cost; further, an increased number of cars leads to a consequent increase in the number and frequency of traffic jams. Moreover, factors such as an increased number of car accidents and deterioration of the global environment negatively affect the monetary aspect. Even if railway operators record an annual deficit of 150 million Yen (1.3 million US Dollar), the social benefit amounts to over 1.4 billion Yen (11.7 million US Dollar).

2.4 Continuation scheme for the Kishigawa Line

On February 4, 2004, three local governments (Wakayama Prefecture, Wakayama City, and Kishigawa Town) proposed a continuation scheme to support the management of the Kishigawa Line (Table 2). They decided to pay the land acquisition cost and introduce operating subsidies in order to support the new operating company.
Based on this scheme, the governments publicly offered a new operating company with the opportunity to manage this line for the period of a month, i.e., from February 23 to March 22, 2005. This was the first public offer in Japan and 9 agents applied for it (Table 3). Finally, on April 28, 2005, Okayama Electric Tramway Co., Ltd., was chosen as the new operating company in charge of the Kishigawa Line. Following this, the company established Wakayama Electric Railway Co., Ltd., and on April 1, 2006, this company began its operation of the Kishigawa Line.
2.5 Factors that led to success

This success story is can be attributed to the following causes: (1) residents’ willingness to continue functioning of the line, (2) local governments’ and local politicians’ willingness, and (3) the old operating company’s willingness to cooperate in this endeavor. 

The residents’ movement was activated through active academic support and mass communication. Therefore, the local governments found it easy to make the decision to launch the continuation scheme. Although the old rail company expressed its desire to discontinue the line, it offered its cooperation in the takeover by a new company.

However, while the line continued to operate, the number of passengers continued to decrease. Using this observation as an opportunity, the Ministry of Transport decided to promote its public transportation program not only for the Kishigawa Line but also for the whole of Wakayama city area for two years, 2005–06. Under this program, some mobility management measures have been implemented. In the next chapter, the outline of this program and mobility management measures are described and some results of the mobility management undertaken for the Kishigawa Line are presented.

3. Mobility management in the city of Wakayama

3.1 Promoting the public transportation program in the city of Wakayama

The implementation measures of this program were proposed by a residents’ group known as “Wakayama Citizens Active Network.” They researched and discussed transportation and city planning in Wakayama from the residents’ perspective. At the same time, a conference comprising local governments, transportation companies, and economic and commercial organizations was held. Following this, appropriate measures were determined at the conference and implemented. At present, two measures have been successfully implemented.

1) Wakayama city and its transportation map, “Wap”

a) The event “Try-Bus-Lon”

Most of the people in Wakayama do not use buses on a daily basis. This event attempted to combine bus rides with a rally, thus making it appear as a game. A total number of 10 checkpoints in the city were set in advance; the participants visited some of these points and searched for historical, scenic, and interesting sites to visit. The information thus collected would help in generating the city and transportation map. This event was held in March 2006 and over 50 people—including elementary school students, elderly people, and not only residents of Wakayama city but also foreign students from abroad—participated in it.

b) Generating a map

Although transportation companies issued their own network maps, no comprehensive city and transportation map of Wakayama city exists. This map (Fig. 4) aims to show all railway and bus lines and major facilities in order to ensure a smooth journey for passengers using public transportation. This map named “Wap”, which means “Wakayama transportation map”.
This map will be distributed among students for studying social matters or among new residents to become acquainted with the transportation of this area. Thus, such a map is an important tool for promoting public transportation.

2) Mobility management 

a) Mobility management for residents

Mobility management aims to change transportation behavior by informing people about the availability of public transportation and by consulting and planning transportation behavior of each individual.

A case study on the Kishigawa Line was undertaken in July 2006. This study included a questionnaire, which aimed to investigate the present status and awareness about railway and car usage and enable people to plan to use the railway. 

Further, the Kishigawa Line introduced its new attraction—the train painted in strawberry color known as the “Ichigo Densha (Strawberry Train)”—in August 2006 (Fig. 5). The number of passengers was investigated before/after this events, following which the effects of the measures to increase passengers are examined.
In addition to this, the new railway schedule will be implemented in October 2006. The change of transportation behavior and awareness was investigated in November 2006.
b) Mobility management for commuters

Employees commute from their home to their work place on a daily basis. This measure intends to request their employing agencies to change their employees’ commuting behaviors. The “Travel Feedback Program” is applied in this case. First, the present commuting behavior of each individual is investigated. Second, each commuting consulting report (environmental load, substitution way of commuting, and so on) is sent back to the respective commuters. Finally, the commuters will choose the means of transport that is best suited for them.

In November 2006, a case study will be conducted on workers at the Wakayama Prefecture government office and the Wakayama City government office located in the central business district in Wakayama. Approximately 1000 samples will be collected and behavioral change and ease of traffic jam was examined.

3.2 Mobility management along the Kishigawa Line

There is a population of around 80,000 along the Kishigawa Line, which has nearly 5000 daily passengers, that is, nearly 1.8 million passengers per year. This line continues to function with a new operational scheme; however, if the trend of decrease in the number of passengers continues, it will be faced with the possibility of being discontinued again. It is due to this reason that we are administering the communication questionnaire to the residents along this line.

The contents of the questionnaire include awareness about the railways, car usage, and comparison between using railways and cars. Another question involves planning a case to reduce car usage and increase railway usage based on information about various availability factors such as fares and timetables.

The study areas of this questionnaire spanned three districts and included approximately 800 households in three housing development areas; Kozaki: 957 households, Kire: 863 households, and Nagayama: 802 households (Fig. 6). Questionnaires were distributed among 1004 households and were returned by 213 households, indicating a collection rate of 21.2%. A total number of 411 individual samples were collected (Table 4).
The following section reports how residents’ awareness and behaviors differ based on their area and socioeconomic attributes. Moreover, this study examines how this measure can affect the number of passengers using this line.

3.3 Residents’ awareness and willingness to change

Table 5 shows the basic indices of rail and car usage in the study areas. Car ownership and car usage are same level among these districts. However, rail usage is lower in Nagayama district.
Fig. 7 shows residents’ awareness with regard to car usage. This question determines the level of awareness by assigning ranks. If the rank is 1, it indicates that the respondent does not give much thought to the matter. On the other hand, if the rank is 5, this indicates that the respondent has given this matter serious consideration. With regard to the environment, the respondents strongly believed that cars cause great harm to the environment. With regard to health and safety, these were observed to be perceived as being as important as environment. Concerning the reduction of car usage, many respondents realized the need for it, but did not actually make any efforts to change their behavior, i.e., reduce their car usage. Viewing the tendency by district, Nagayama shows a higher level of awareness about the need for reducing car usage.

Fig. 8 shows residents’ awareness about the Kishigawa Line. The respondents exhibited a greater awareness of its necessity, support, and usefulness and expressed their intention to increase their usage of it as compared to the past. However, Kozaki district showed lower level for all items, which indicates lesser awareness about the Kishigawa Line.

Fig. 9 shows the willingness to reduce car usage and to increase rail usage for the purposes of commuting, shopping, and leisure. Nagayama district shows the highest rail usage for commuting and leisure. As Nagayama is located at a considerable distance from CBD of Wakayama, it has a greater need to use the railway for these purposes. Kozaki district shows the highest rail usage in the case of shopping. As Kozaki is closer to Wakayama station, which also houses many shopping complexes, commuters need easy access to the shops.
3.4 Effect to usage of the Kishigawa Line
In order to measure the effect to usage of the Kishigawa Line, the number of passengers of all stations of the line was investigated on July 21 and August 11, 2006. During this period, the questionnaire was administered and a newly painted train, “Ichigo Densha ” was introduced.
Fig. 10 shows the change in the ratio of passengers for the two surveys. Due to summer holidays, the number of passengers decreased from 4,647 to 4,100, that is, there was a change of 0.88 in the ratio. However, the station-wise analysis revealed that some stations show higher values than the average, i.e., 0.88. The study areas of Kire station (0.93) and Nishiyamaguchi station (1.08) located in Nagayama show higher values. This suggests that the questionnaire leads to an increase of residents’ use of the railway. On the other hand, Kozaki shows a lower value. Since awareness of car and railway in this area is lower than that of the other districts, it does not lead to a significant change in passenger behavior and consequently the number of passengers using the railway line, as shown in 3.3.
Fig. 11 presents a comparison of the change ratios of the number of passengers in the new train (“Ichigo Densha”) and other trains. Introducing a new type of vehicle is effective in promoting an increase in the number of railway passengers. It is important to combine some promotion measures for increasing railway passengers.
3.5 Effect to change of residents’ awareness and behavior

In order to grasp the change of awareness and transportation behavior, the second questionnaire was implemented to some of the samples of the first survey. As 79 of 411 samples accepted to the second survey, questionnaire was delivered to them and 35 samples were collected (Table 6). Using these sample data, this section analyzes the change between two surveys which were conducted in July 2006 and November 2006.
Fig. 12 shows the change of awareness with regard to car usage. Except health category, all categories show higher value in the second survey. Concerning the change of awareness about Kishigawa Line (Fig. 13), all of the categories show higher value in the second survey. The method of communication questionnaire brings residents’ awareness towards desirable status.
Compared with two surveys, the ridership of the Kishigawa Line increased 14.5% and of car decreased 32.5% in the second survey (Fig. 14). This phenomenon occurred in limited small samples, however, if such a communication questionnaire is conducted to whole area along the railways, transportation behavior of large number of people may change; thus effective promotion of public transportation can be expected.
4. Concluding remarks

The prospective of discontinuing the Kishigawa Line led to a new way of thinking about public transportation in the Wakayama metropolitan area. First, residents recognize the importance of and the necessity to support public transportation, as shown in 3.3. Second, by changing the level of awareness among residents, the local governments turned to supporting public transportation companies and promoting activities that derived from the recommendations and efforts of residents’ groups, as mentioned 3.1.

This study also showed the results of the experimental efforts toward mobility management along the Kishigawa Line. Questionnaires were administered in three districts along the Kishigawa Line. While this effort intended to achieve a reduction in car usage and increase in railway usage, the number of railway passengers did not increase sufficiently; thus, such an experimental effort of promoting the use of public transport is limited. The change in the number of passengers, however, depended on the awareness of residents with regard to using cars and railways. Thus, it is necessary to apply not merely a few small measure of mobility management but to combine several measures with large scale.

There is a severe lack of information concerning public transportation as well as efforts to disseminate this information among the citizens. For example, the establishment of a mobility center is the important ways of promoting public transportation in such a Japanese local city. A mobility center plays the roles of distributing a transportation map, offering advice on how to use public transportation, applying promotion measures such as the “Travel Feedback Program,” and so on. At present, as no Japanese city has a mobility center, this is an ambitious task for Wakayama city.
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Table 1

The amount of benefit of Kishigawa-line per year (Tsujimoto et al.(2005))
	The subject
	Content
	The amount of benefit

(million yen)

	Those who switch to bus and cars from Kishigawa-line †
	Saving required time
	256.5

	
	Saving transportation cost
	628.7

	Conventional users of car
	Saving required time
	610.5

	
	Saving transportation cost
	99.6

	Car users and Residents along the line
	Car accidents prevention
	34.6

	Residents along the line and global environment
	Air pollution restraint
	6.8

	
	Global warm restraint
	0.6

	
	Noise reduction
	1.5

	Operator
	Operating balance
	-154.2

	Total amount of social benefit
	1484.6


† Assume to switch 46% to bus and 54% to cars

  Assume to increase 150% of bus operation and 150% of bus fare.

Table 2

The continuation scheme of supporting Kishigawa-line

	Wakayama Prefecture
	

	1) Expenses all cost of railway land site acquisition (about 240 million yen)

2) Expenses some infrastructure maintenance cost (i.e. electricity facility) up to 240 million yen

3) Prefecture government dose not participate as a operational agent

4) Set condition that city and town government have responsibility for continuation over 10 years

	Wakayama City and Kishigawa Town
	

	1) City and town government own railway land site, that is no tax charge of real estate to railway company

2) Deficit subsidy is shared by 65% of city and 35% of town up to 820 million yen for 10 years

3) Governments publicly offer private railway company to take over the line

4) Governments make an effort for promoting together with private sector


Table 3

The applicants as operating agent of Kishigawa-line

	1) A travel agency (Tokyo)

2) Okayama Electric Tramway Co Ltd. (Okayama)

3) A consortium of food wholesalers (Wakayama)

4) A real estate company (Osaka)
5) A energy related company (Tokyo)

6) A management consultant (Osaka）
7) A manager of a company(Osaka)
8) A real estate company(Tokyo)
9) An independent businessman(Osaka)


Table 4
The delivered and collected number of samples

	
	No. of Household
	Delivered No. of Household
	Collected Individual Samples

	1.Kozaki
	957
	507
	149

	2.Kire
	863
	189
	 60

	3.Nagayama
	802
	308
	170

	Unknown
	
	－
	 32

	Total
	2,622
	1,004
	411


Table 5

Basic indices of rail and car usage

	
	No. of Rail Usage per month
	No. of Cars per Household
	No. of Car Usage per month

	1.Kozaki
	3.85
	1.8
	20.6

	2.Kire
	3.84
	1.8
	21.0

	3.Nagayama
	3.75
	1.8
	20.6

	Unknown
	2.80
	1.8
	20.3

	Average
	3.75
	1.8
	20.6


Table 6

The delivered and collected number of samples of the second survey

	First Survey

(July 2006)
	Individual Samples
	Accepted Samples of Second Survey
	Accepted Ratio

	
	411
	79
	19.2%

	Second Survey

(November 2006)
	Delivered No.
	Collected No.
	Collected Ratio

	
	79
	35
	44.3%


Fig. 1. Railway network of Wakayama city
Fig. 2. Modal split in Japanese cities and Wakayama city

Fig. 3. Change of the number of passengers in this decade

Fig. 4. Wakayama city and its transportation map, “Wap”
Fig. 5. Newly painted train “Ichigo Densha”
Fig. 6. The study area

Fig. 7. Residents’ awareness with regard to car usage
Fig. 8. Residents’ awareness about the Kishigawa Line
Fig. 9. The willingness to reduce car usage and to increase rail usage
Fig. 10. Change in the ratio of passengers for the two surveys
Fig. 11. Change ratios of the number of passengers in the new train and other trains
Fig. 12. Change of awareness to car usage

Fig. 13. Change of awareness to the Kishigawa Line
Fig. 14. Change of ridership about Kishigawa Line and car
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