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Over the past couple of years, there has been a search for new
forms of regional transportation and urban development. Japanese
provincial cities are confronting various issues including excessive
motorization, suburbanization, and declining population densities
within cities, leading to the decay of city centers. This type of urban
structure can be considered neither easy to live in nor sustainable on
various fronts including the environment, which needs a low-carbon
society, municipal communities that are graying and shrinking in
terms of population, and the harsh financial conditions of local gov-
ernments. Even Japanese cities are beginning to demand both a
compact city structure centered on public transportation and the
rebuilding of flourishing city centers that make it possible to develop
local culture and pass it on to the next generation, as well as to raise
the quality of life.

However, it is not easy to transform an urban structure that is
dependent on cars. This is particularly true since demand-supply
adjustment regulations were eliminated through revisions in the Rail-
road Business Law in 2000, which effectively made it possible for
railroad companies to terminate service on unprofitable lines by
simply submitting notification a year in advance. Many railroad com-
panies, whose financial resources have been eaten away at by the
exodus from public transportation, have started to terminate service
on lines, and many local lines have already been discontinued. The
termination of train service on local lines accelerates the decay of
local communities and undermines the quality of life of the transpor-
tation disadvantaged such as elderly and middle and high school stu-
dents.

Against this backdrop, local governments and residents have
begun to spearhead efforts to maintain local transportation; initiatives
to revitalize city centers and develop communities centered on local
transportation are also beginning to be seen. Cutting-edge cases in
the Chubu Region are introduced in the feature articles on Toyama
City and Fukui City. In the first feature article, Jun Nomura of the City
Improvement Department of Toyama City looks at the city’s efforts to
implement efficient, sustainable urban development that revitalizes
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public transportation, particularly railroads, creates a compact urban
structure based on local community hubs that concentrate various
functions including housing, commerce, and business along transpor-
tation lines, and makes it possible for people to live in peace of mind
without being dependent on cars. Of particular interest is the effort to
transform urban structure through an encouragement approach that
introduces incentives to rebuild public transportation, revitalize the
city center, and live along transportation lines. In the second feature
article, Yoji Kawakami of the Graduate School of Fukui University
looks at the case of the Fukui City metropolitan area, in which the
local community worked to rehabilitate a local railroad. This article
describes how having come to realize the value of maintaining the
local railroad after service was terminated, residents worked with
both local governments of municipalities along the train line and the
new railroad company to resurrect the railroad. Efforts are being
made to find a way to rebuild local public transportation that
increases external economic benefits such as enlivening the local
community and ensuring transportation welfare. While the national
government passed the Act on Revitalization and Rehabilitation of
Local Public Transportation Systems in 2007, the efforts by both
Toyama City and Fukui City are highly praiseworthy as having pre-
ceded central government efforts.

On the other hand, demand management is one way to promote
the shift from car use to public transportation. Unlike provincial cities,
major cities are searching for ways to encourage the use of public
transportation by restricting the flow of cars into city centers. Intro-
ducing a road pricing system to control car traffic into city centers
would be difficult in Japan due to social resistance—there are fears
that such as system would make it difficult to revitalize city centers. In
the third feature article, Takayuki Morikawa of the Graduate School of
Nagoya University looks at parking deposit systems (PDS), an alter-
native to road pricing which are drawing attention as a socially-
acceptable method to control car traffic into city centers. Morikawa
reports on the effectiveness of PDS based on the research on
Nagoya City.
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Echizen Railway—Rehabilitation of a Local Railroad—Background and Lessons
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Introduction

Following the elimination of demand-supply adjustment regulations
due to revisions in the Railroad Business Act in 1999, there has been
a debate on whether to maintain or eliminate local railways, which are
facing harsh business conditions throughout Japan. The situation for
each train line is different—service on some have already been dis-
continued, and the debate on whether to maintain or discontinue
service on others rages on. Cases in which a train line has been res-
urrected and operated under a new scheme after service was termi-
nated have also begun.

One example of this is the case of a local railway in the Fukui
region that was rehabilitated and continued to provide service. In this
article, | trace how the situation unfolded and introduce several les-
sons that the local community learned during the process.

1. Distinguishing features of the Fukui region and background
of the rehabilitation

Centered on Fukui City (population 270 thousand), the Fukui region
with a population of 600 thousand in the greater metropolitan area
can be considered a typical Japanese provincial metropolitan area.
As for transportation, the metropolitan area has one of the highest
car dependency rates in Japan—-76.6% according to a 2005 PT
survey.

This has two implications. First, there are many people who are
able to use cars, and many people are satisfied with the convenience
provided by driving. The second implication is that as the use of cars
increased, transportation polices and planning focused on increasing
the flow and safety of car traffic, which has resulted in a transporta-
tion system centered on roads for cars, an administrative system that
maintains this system, and a majority of residents who approve of the
system.

Therefore, there has been little impetus to correct the existing
dependency on cars, which can be called excessive, to fundamen-
tally review, from a comprehensive and long-term perspective, trans-
portation policies that stress car use, as well as to introduce policies
that also stress public transportation. What is significant is that the
resurrection of the former railroad company as Echizen Railway
(mentioned below) and later efforts that occurred happened in such a
region.

The background of the rehabilitation and continuation of train serv-
ices can be characterized by three stages— (1) the private railway
company Keifuku Electric Railroad announces that it will terminate
service on some lines and introduce a bus service as a replacement,
which generates debate on whether to maintain or terminate service
on the line (1992-), (2) train service is suddenly terminated on all
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lines, and buses are introduced (June 2001-July 2003), (3) train
service is relaunched and revitalized under Echizen Railway (July
2003-). The sudden suspension of service on all lines due to two
accidents that occurred within six months on the line that was expect
to be closed can be viewed as an unexpected negative trial program,
but the rehabilitation of the local railway as Echizen Railway under a
scheme, which can be called the Fukui method (separating the infra-
structure and operation functions of the company), and later develop-
ments can be considered a positive trial program that demonstrated
the possibility of rehabilitating and reinvigorating local railways
through the efforts of the local community.

2.Sudden suspension of service—lessons and benefits for
the local community?

In 1992 Keifuku Electric Railroad announced that it would terminate
service on some lines and introduce bus service as an alternative,
but before a final decision could be made on the fate of the lines, two
accidents occurred within six months (December 2000 and June
2001) of each other on the line whose service was to be terminated.
As a result of the these two accidents, the Ministry of Land, Infra-
structure, Transportation and Tourism issued an unprecedented busi-
ness improvement order related to ensuring safety, and service on all
branches of Keifuku Electric Railroad’s Echizen line was immediately
suspended and buses were introduce as an alternative. Not only did
this settle the question of whether Keifuku Electric Railroad would
abandon operations or not, but it also generated a debate throughout
the whole community on whether or not to maintain train service and
what scheme to use if the decision was to maintain the service.

As a result of the developments shown in table 1, a decision was
made to rehabilitate the railroad under a new scheme (figure 1- train
line map), and the local community learned various lessons and
obtained a valuable result though its experience with the unexpected,
sudden suspension of service on all lines.

Table 1: Background of Echizen Railway Rehabilitation
&1 ABTAKEBLEDRER

B CTOHFETENDEHRICL DRADER
BTG [FHEHBY 1 FAOHARER]
BHAONEHVZ DA (ET9ED TO
ABEAHEE L TOBEEZDERDEDIE
M THEEZ S TS EDBAE - Bt
DOREMZ IR T DT S ADHARER] &H
BIENEED,

2. ZTEHROEITALICK » TEH R, B
fecEe?

1992 FNOREBEKIC LD —EBEBIRDBE
1E - INRERIERBALIRE, FRISREN DO
LWHIT, 2000 12 B, 220016 B&
FEDOBIC, 2 ENSHH FHFNRXE T3l
ERISINTE. COZENEHEE[CLD,
ELZEEHORIKRED [Z2BERICET
DEEUEHD] EEREON, MBIFRES
HKMEHRSIROEZEITRLE /N ZARITEL
SBREEREBRIDIEICR 2T, CNITEL»
T REEROBRIIRENCRDEEBIT,
BITREEVWSTHEHERODP T, thiE%
HIFTOEROOSE, FHEOEHEATDOVNT
DFERNDBEINT,

BROIC, TR1ICRITLOLBRIEERT,
FLUWETOREBE (H 1 BREE) &0
ST EICESTH, BROBITARIEE VDR
BIOBEERBRITDIDT, MEEFSE<NIE
20, ZUCHEDDHREED I &(CR

o7,

Keifuku Electric Railroad submits request to end service on
some sections and replace service with buses — Start of

Feb. 1992 debate whether to terminate or maintain service
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= FERZFRORE Period that Keifuku Railroad

. . . operated the line

Head-on collision between two trains in section expected to be SEEG

Feb. 2000 closed E"Eﬁ%q
R ERE COBEFEEHREH 118
Second head-on collision between two trains in section

Jun. 2001 expected to be closed
B LXETO 2 EEDOEHIFEEHRSR

Period of suspended train serv-
Train service terminated on all Keifuku Electric Railroad lines ice and start of bus operation
Chubu District Transport Bureau issues business improvement instead
Jun.-Jul. 2001 order (first pilot program)
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Keifuku Electric Railroad submits notification of closing

Oct. 2001
RiBEIREXRELLEITIRH
Agreement reached between the prefecture and municipalities
along the line to maintain the train line through a third-sector
business

Jan. 2002 — Start of debate on mechanism to maintain the line
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Sep.-Oct. 2002

Echizen Railway Inc. launched

Business transfer agreement concluded with Keifuku Electric
Railroad
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Feb. 2003

Chubu District Transport Bureau OKs railroad business transfer
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Period of suspended train serv-
ice and start of bus operation
instead
(first pilot program)
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Jul.-Oct. 2003

Service on lines is gradually introduced by Echizen Railway
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From rehabilitation to
present
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FY2008

Various types of promotional policies are developed in coopera-
tion with the local community
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Number of users reaches 2,918,000, which surpasses the number
when Keifuku Electric Railroad operated the lines (FY2000)
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Number of users reaches 3,070,000.
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Target of 3,200,000 users is always achieved.
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Rehabilitation of Echizen Rail-
way and promotion of use
(Second pilot program)
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Figure 1: Echizen Railway Lines
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Value of the railroad made clear by suspension of services

The sudden suspension of train service and the introduction of
buses provided the people living along the line with an opportunity to
gain an awareness of the value of maintaining the railroad and the
various benefits and conveniences of the railroad from their individual
perspectives. A survey | conducted of people living along the train
line and users of the bus during the period when train service was
suspended revealed the relationship between the railroad and the
lives of various types of people, not only passengers.

When Keifuku Electric Railroad operated the train line, around
8,300 people a day used the line, but after train service was sus-
pended, buses could not handle that number of passengers, and the
number gradually declined, ultimately falling to around 30% of the
original figure. This shows that buses cannot replace railroads.

In addition, the suspension of train service forced many people
who normally used the railroad to change how they got around and
limited their activities away from home. For example, some people
were forced to drive themselves or have family members or other
people drive them. These people were able to respond to the situa-
tion by changing their mode of transportation. The more serious situ-
ation was for people who were forced to change their lifestyles, such
as not going out, reducing trips away from home, or changing where
they went, since they lost their desired mode of transportation; this
resulted in a decline in the quality of life.

At the same time, people who did not normally use the railroad also
became aware that the suspension of service had a negative impact
on them. A majority of people who live along the train line do not use
the train, but overall, around one-third of these people felt that they
were somehow negatively impacted by the suspension in service.
This negative impact had various manifestations including the actual
burden of having to drive people around, greater concern about
family members who had to find a different mode of transportation,
and a decrease in peace of mind due to the lost of an alternative
mode of transportation.

Due to the actual experiences of these people, interest regarding
maintaining the railroad spread and deepened. This was, without
doubt, a major driving force behind the decision to maintain the rail-
road.

Local support mechanism for rehabilitation/continuation

The debate on how to maintain the railroad was premised on vari-
ous facts including the following: (1) services were suspended due to
a business improvement order; (2) the original railroad company
decided to go out of business; (3) there were a large number of local
municipalities along the line (initially nine, but ultimately four as a
result of mergers) who had varying degrees of interest in maintaining
train service, (4) Japan’s system of transportation businesses is
based on the profitability of the individual company, not the overall
economy. There was a fierce debate among the various related par-
ties including Fukui Prefecture, municipalities along the train line, vari-
ous citizen groups, and numerous business groups. At the root of the
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Transfer of business assets to prefecture
(land, stations, trains, tracks, etc.)
(3.5 billion yen)
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Keifuku Electric Railroad
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Echizen Railway
At AKE

Fukui Prefecture
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Capital expenditures necessary to launch operations
(760 million yen)
E1TRRICH B IR EIRE (7.6/20)

Equity investment

-

Equity investment: around 75% (375 million yen)
EERBI  #975% (3.75(8M)

Private businesses/Citizen groups
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9 municipalities along the lines

IRRRITHET A

Appointment of directors

Subsidy for capital expenditures over ten years
(3.9 billion yen)

- 10FRDERIRIR E B 39/8M)

RERE

Deficit covering (2.74 billion yen over ten years)
< TRFAEE (105E/T27.4(8M)

Figure 2: 10-year scheme At Launch of Echizen Railway (agreed to in Jan. 2002)
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debate were two issues—the cost of major investments that would be
needed to ensure safety if the train line was maintained and the
assumption that it would be impossible under current conditions to
guarantee the number of passengers to ensure the profitability of the
line if it were maintained. The main obstacle to maintaining the line
was creating a mechanism to share the costs among the various
public bodies.

However, in response to the opinion of various citizen groups and
local residents that the train line was an indispensible social infra-
structure for the local community, a mechanism, which can be called
the Fukui method, was ultimately created (figure 2). Infrastructure (the
lower section) was separated from operations (the upper section);
therefore, it can be referred to as a vertical separation method. In
addition to public bodies, citizens were also able to take part, through
public corporations and a citizen support group, in drafting the plan
for the new operating company; thus the mechanism was such that it
called on the support of the whole local community.

Appropriateness of public intervention in the railroad busi-

ness

The introduction of a mechanism that was not bound by the philos-
ophy and system of independent profitability, but involved local public
bodies in the railroad business in terms of both financial resources
and operation was based on two premises related to the community’
s experience with no train service. First, it was expected that the rail-
road would generate external benefits for the local economy. Second,
it would act as a substitute (support of public interest) for other public
measures related to the environment, welfare, and education (figure
3).

The former refers to the expectation that providing people with
multiple modes of transportation and expanding the range of their
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Expected external economic benefits and anticipated reduction in public spending
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Appropriateness of infusing public resources to cover losses
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(1) Community economic effects
(external benefits)
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(2) Public policy substitute
(support for the public interest)
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Figure 3: Appropriateness of public involvement in local railroad and local support mechanism
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daily activities would contribute to not only reinvigorating the city
center and overall region, but also to promoting the use of various
public facilities. Of course, the railroad would not directly generate
these externalities, which can be considered social benefits; it was
merely the basic requirement to generate these externalities. If
efforts, such as coalitions with the local community and urban devel-
opment generated additional external benefits compared to the time
when there was no train service, public-sector intervention could be
viewed of as an upfront investment. This means that intervention was
considered public investment based on profitability defined in a broad
manner, that is, from a perspective of profitability for the whole econ-
omy or management of the local community.

The latter would include creating ties to other local administrative
measures related to various issues including the environment, wel-
fare, and education in the area around the railroad. If the railroad was
important in promoting various other administrative measures, it
could be viewed as a facility or business that broadly supports public
interests, and public financial support to maintain the railroad could
be considered appropriate.

In addition to being expected to generate future social benefits for
the overall community, maintaining and rehabilitating the railroad
could be viewed as public sector involvement in terms of improving
the efficiency of local financial expenditures if looked at from an over-
all perspective. In this sense, the railroad is truly a social capital for
the local community.
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Participation of diverse parties in decision making

Another factor that cannot be overlooked in the process that
resulted in the local community deciding to maintain the railroad was
the existence of local residents, citizen groups, and various organiza-
tions, which consolidated the opinions of local residents and private
businesses and had a major impact on the decision as a third force
equal to the prefectural assembly and local government. It is
extremely significant that the dynamics of bottom-up decision making
were introduced, while parties were hesitant to make a top-down
decision, and concerns about profitability arose as well as the fact
that opposition based on the argument that the railroad was unneces-
sary assuming a car-based society existed. The experience was also
valuable for the local community in that the process was driven not
by the government, but by citizen groups that pushed for a decision.

3.Post-rehabilitation efforts and performance—possibility of
rehabilitation and reinvigoration

In October 2003, train services on all the Echizen lines were
relaunched under a new scheme, but of course, this was not the end
of the story. As the railroad was considered an important social infra-
structure, it was important that the whole community work together to
realize its true value. Since public funds have been poured into the
business, the project will be evaluated not on a narrow definition of
profitability, but on to what extent external economic benefits are
generated, and whether administration becomes more efficient
through ties with other public policies such as those related to the
environment and welfare. It is necessary to adopt the view that the
number of people using the rehabilitated railroad is a gauge of suc-
cess and that an increase in the number of passengers is one way of
measuring whether the excessive use of cars has been remedied and
whether a sustainable society has been created in which people can
truly live rich lives. From this perspective, what happens after the
rehabilitation of the local railroad such as Echizen Railway can be
taken as a second forward-looking (positive) trial program.

Looking at the number of passengers up to now reveals that the
increase has been greater than initially expected. First of all, this
demonstrates that the rehabilitation and revitalization of a railroad is
totally possible even in an area that has one of the highest rates of
car dependency in Japan.

A breakdown of the increase in passengers by type reveals various
facts. First, it has been possible to create a substantial increase in
new users through efforts related to both soft and hard aspects of the
business, including planning various items in cooperation with parties
along the train line, providing new access services, such as P&R and
feeder buses, and adding new stations. In addition, residents who live
along the train line and had experienced the suspension of service
have developed a sense that the railroad is their railroad. That this
awareness, combined with the alliance with the local community,
improvements in services and a market strategy based on a business
philosophy that has never be thought of before, is resulting in an
increase in use is significant.
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From a user perspective, use has increased for numerous reasons.
First, using the train makes it possible for people to undertake a wider
range of activities (increase in opportunities for people who are
unable to drive such as the elderly to leave their home), to do things
in different places, and to travel to different locations (increase in
opportunities to visit the city center and the area around JR Fukui
Station). In addition, a shift away from driving and train use by tourists
has also increased the number of users. This supports the initial
expectation that the rehabilitation of the railroad would make various
contributions, even if only minor, on numerous fronts including wel-
fare (increasing the quality of life for all), revitalization of the city
center, the environment, and revitalization of the local region through
tourism.

This case also shows that a scheme for active efforts by the rail-
road company and active participation by public bodies, as well as a
sense of local support among the community are indispensible in
realizing these objectives.

Conclusion— Next development

The issue of maintaining or terminating the train service that was
forced on the local community was resolved with the creation of a
new railroad supported by the local community after having experi-
enced the sudden and unexpected termination of train service. From
now on, based on experiences up until now and making the experi-
ence of Echizen Railway, which has taken root in the local community
to a certain extent the pivot, in conjunction with the current rehabilita-
tion of the Fukui line of the Fukui Railway - another local railroad that
is currently working to rehabilitate and revitalize operations - it is nec-
essary to build a public transportation system that has the ability to
guide the development of a concentrated urban structure, such as an
LRT. The road ahead is long, and there are likely many hurdles to
overcome, but | would like to view this as a third trial program for the
whole local community.
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Toyama City’'s Public Transportation Centered Urban Development Policy
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Jun Nomura / Director, City Improvement Department, Toyama City
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1. Introduction

Toyama City is located centrally on the eastern side of Honshu, the
main island of Japan. The city possesses abundant nature with
Toyama Bay to the north and the Tateyama Mountain Range, a series
of mountains around 3,000 m tall, to the south.

Since the Meiji Period, the city has served as the provincial capital
and developed as a commercial and industrial city with an extensive
electric generation infrastructure, including the first hydroelectric
power plant in the Hokuriku region. However, air raids near the end of
the Pacific War, in August 1945, inflicted devastating damage on the
city.

After the war, as a result of efforts to redevelop industry and com-
merce and to construct numerous types of social infrastructure
including roads, parks, and a water supply and sewage system,
Toyama City grew into one of the core cities on the Sea of Japan, the
side of Japan with a population of 420 thousand people.
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Toyama City surrounded by Toyama Bay and the Tateyama Mountain Range
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2.Toyama City-present state and issues

As the economy grew following the end of the war, so did the popu-
lation of Toyama City. However, after peaking in 2005, the population
is projected to shrink by around 20% compared to the 2005 value
over the coming 30 years, through 2040.

In addition, the graying of society has become a series issue, and it
is expected that one out of every three residents will be 65 years or
older in 2035.

In addition to these social trends, the city is facing the following
three major issues:

(1) Falling population density in urban areas

Until recently, Toyama City has seen its urban areas encroach
into suburban areas for numerous reasons including the flat topog-
raphy, large habitable land area, strong inclination toward home
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ownership, and an extensive road network. As a result, between
1970 and 2005, the area designated as densely inhabited districts
(DID) almost doubled. However, the population density has
declined from 59.9 people/hectare to 40.3 people/hectare, which is
the lowest value for a prefectural capital.

In addition, if the population density of urban areas continues to
decline as it has, maintenance costs for urban infrastructure,
including roads and parks, are expected to increase, and it is
feared that if tax revenues decline due to the graying of society and
shrinking productive population, this could have a major impact on
city management.
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Figure 1: Transition of area and population density designated as DID
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(2) Over dependence on cars and a decline in public transportation

In 2008, the average number of cars per household for Toyama
City was 1.72, the second highest figure for a prefectural capital in
Japan. In addition, 71.8% of urban roads authorized in the city plan
were completed by 2007, and every year cars are accounting for a
larger and larger percentage of transportation, reaching 72.2%
according to a 1999 PT survey. Toyama City has grown into a city
that is overly dependent on cars for transportation (figure 2).

As the city has become overly dependent on cars, there has
been terrible decay in public transportation; the number of people
using rail transportation such as private railroads or trolleys has
shrunken more than 40% over the 15 years between 1989 and
2004, and bus users have fallen 67% (figure 3).

(3) Decline of city centers

Over the past ten years, the population has fallen 12% and
pedestrian traffic declined 70% in the city center. The number of
stores and value of retail sales continues to decline, and there are
concerns that this decline in the city center will undercut the
strength and attractiveness of the overall city.
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Figure 3: Number of people using public Transportation
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2.Setting a city master plan

(1) Toyama-style compact urban development— basic policy

There are concerns that problems including growing administra-
tive management costs, over dependence on cars, and the hollow-
ing out of the city center will become more serious for Toyama City
as society grays and the population shrinks. Therefore, the city
adopted a basic policy of compact urban development with local
community hubs that invigorate public transportation including rail
service and concentrate various activities such as living, com-
merce, and business, along transportation lines. The goal is to
create an efficient, sustainable city in which residents do not need
to depend on cars and can live securely (figure 4).
(2) Urban plan strategy

In the city master plan created in 2008, six rail lines and 24 main
bus lines were designated as the “core public transportation”, the
skeleton of the city. In addition, with the objective of making use of
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the current concentration of city functions, 14 areas were estab-
lished as “community life hubs” in which the various facilities nec-
essary for daily life such as retail stores, medical facilities, financial
institutions, and post offices are within walking distance. Further-
more, a decision was made to designate areas within 500 meters
of railroad stations and 300 meters of bus stops on lines consid-
ered core public transportation as “residential promotion zones
along core public transportation” and to promote residential hous-
ing. These correspond to “urbanization zones” stipulated in the
City Planning Act, areas to promote urbanization, as well as resi-
dence promotion zones, which can be considered the first such
attempt within Japan.
(8) Promoting compact urban development
Toyama City is using the following methods to promote urban
development that will result in the desired urban structure.
(D Adopting a basic policy of encouragement not regulation
Regulatory methods such as creating new areas that con-
strain urbanization are not suited for situations when the popula-
tion is shrinking and a city is in decay; therefore Toyama City’s
basic policy is to employ inducements to increase the number of
citizens who want to live in the area by increasing daily conven-
ience within an area accessible on foot, centered on facilities
such as stations.
@ Providing residents with a choice to live in either an urban or
suburban area
By creating an environment in which residents can chose to
either live in the city or in the suburbs through various efforts
such as raising the attractiveness of the city and supplying qual-
ity apartments, the number of residents choosing to live in the
city will increase in the medium and long term, leading the city
to develop into a compact form.
® Promoting compact urban development by invigorating
public transportation
Toyama City is blessed with an existing transportation
system, including a railroad network and buses, and by invigor-
ating this system through appropriately involvement, the govern-
ment will promote residential housing and the concentration of
urban functions necessary for daily living within walking dis-
tance of train stations and buses.
@ Promoting compact urban development by creating hubs in
each area
Compact urban development refers to not only creating a
compact city center, but also establishing community life hubs,
which will become the core areas along public transportation
lines; thus promoting compact urban development throughout
the city.
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3. Measures to encourage people toward a compact city
(1) Reinvigorating core public transportation

(@ Create an LRT network

Toyama City is blessed with a relatively good rail network
compared to other provincial cities, and efforts such as improv-
ing stops and introducing light rail vehicles (LRV) on trolley lines
and railroads will be promoted on the existing rail network. In
addition, a light rail train (LRT) network will be created that
extends around 25.3 km. (figure 5)
@ Establish Toyama Light Rail

Based on the idea of operating unprofitable local lines as
public infrastructure, these lines were restructured into the
Toyama Light Rail, the first full LRT in Japan. Service was
launched in April 2006.

The number of users has more than doubled since the LRT
was introduced, and many residents make use of the trains.
(3 Launch an intra-city loop line

In order to achieve several objectives including improving
the navigability of the city center and creating a transportation
network for the future, an intra-city loop line, which includes 900
meters of newly laid track, was build and is now in operation.
This was the first new train line in Japan for 58 years.

(2) Making the city center more attractive
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Basic policy (2)
Ensure diverse transportation necessary for daily life that suits the characteristics
of the local community
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(1) Effectively operate community buses
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(2) Support the introduction of independent local buses
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along core public transportation
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(3) Maintain bus lines necessary for daily life (unprofitable private lines)
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(4) Make use of for-pay services in lightly-populated areas and for-pay
uanépomon for social-welfare purposes provided by organizations such as
NPOs.
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Figure 5: Conceptual diagram for reinvigorating Toyama City’s public transportation
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Toyama Light Rail
B ~U—Ib

Grand Plaza
TS5V RTSY

As the center of commerce, the city center used to be a bustling
area with numerous businesses including movie theaters and
varies types of stores, such as books stores, music stores, and
high-end clothing and food stores. Recently, the number of people
visiting the city center has declined due to the construction of
large-scale stores in the suburbs and the diversification of how
people spend their leisure time. This has robbed the city center of
its former vigor.

However, the city center is not only the face of the city, but also
an area that generated a certain amount of tax revenue due to its
strong economic activity; therefore, this area is the most important
for Toyama City to create the desired urban structure.

Until now, Toyama City’s center has lacked a plaza-like space
where residents can gather, much like those often seen in Euro-
pean cities; therefore the Grand Plaza, a roofed plaza often
referred to as a galleria, was built on a 1,400m? site, and is used as
a grand location for major events.

(8) Promoting residential housing with the goal of a compact city

Within Toyama City, two areas have been established as resi-
dential housing promotion zones—(1) an approximately 436-hectare
“city center” and (2) a roughly 3,053-hectare “residential promo-
tion zone along core public transportation”. Two subsidies have
been introduced as measures to support the residential housing.
The two programs are also meaningful as broad messages to resi-
dents that clarify the city’s philosophy and policies on encouraging
housing. Since the systems were introduced in 2005, subsidies
have been provided for around 400 instances.

Intra-city Loop Line
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< Residential Housing Promotion Subsidy System>
<BEFEHEBHIE>

Subsidies for citizens

MM DB

Subsidies for construction companies

BREFEOTDE

(1) Target: city center;

Urban Residential Housing
Promotion Project is a support
system for residential housing
and the construction of apart-
ment and condominium com-
plexes in the city center, etc.

[ERIDER ] AV SR

[XERNEEHESE]

SR TOEED, HEE
ERERDENDZIEGIE

* Subsidy of 500,000 yen per unit for
purchasing a detached home or con-
dominium

* Rent subsidy of 10,000/month (for
three years) for families that move into
the city center zone

CERTEEZLE. AAEEOBAE
%505/ F

HIDVMEANDEECLDREMM 15
M8 (3 &£/M)

*Subsidy of 1,000,000 yen per unit for con-
structing condominium or apartment com-
plexes

* Subsidy of 50,000 yen per unit for construct-
ing quality rental housing

* Subsidy of 1,000,000 yen per unit for trans-
forming an office/commercial building into a
condominium or apartment complex

* Subsidy of 20,000 yen per square-meter for
constructing structures such as stores or medi-
cal and welfare facilities attached to condo-
minium or apartment complexes

- HREEEDERBEBEDBA 100 AH,/ &

-BREEFEOEREDBA 50 5 F
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100 A/ F
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(2) Target: residential promotion
zones along core public trans-
portation;

The Residential Promotion
Zone Along Core Public Trans-
portation Project is a support
system for residential housing
and construction of apartment
and condominium complexes in
the zone

[AFHIEOIRE EHE X ]

PASUESTS
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SRHRTBOIREEHEEXT
DEEY, HEFEBERGE
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Subsidy of 300,000 yen per unit for pur-

chasing a detached home or condomin-

um

* Subsidy of 100,000 yen per household
when a household moves into the zone
from a two-household home or outside
zone

FETHEEZFLE. REFEDEAE
%30RHMH/F

<2 HHREE PRI D DEADBSE
FNENLEEHEHE 1058/ F

* Subsidy of 70,000 yen per unit for constructing
a condominium or apartment complex
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4.Conclusion
Until now, Toyama City has grown as the economy has expanded,
but the city will enter a period of maturity and then decline, shrinking
the population.
The city is currently in that transition period, and it is important to
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promote urban development by clarifying what the city should and
wants to become after making clear the current state of and the
issues faced by the city.

Toyama City is moving toward compact urban development in order
to provide efficient and quality administrative services and to create a
sustainable city that is environmentally friendly and people can live in
securely. The city wants to work with citizens to realize the desired
city structure and would like to promote policies that are new and
innovative, not bound by existing ideas.
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Parking Deposit System—A Highly Rational and Acceptable Policy for Controlling the Inflow

of Cars into City Centers

SEM EZEUOSVERLEBEEETRAINGS “Parking Deposit System” DiRZE

Takayuki Morikawa / Professor, Graduate School of Environmental Studies, Nagoya University

| BT/ SEBRAEAERHST

What is the parking deposit system (PDS)?

As the development of cities and transportation systems that are
sustainable in terms of both the environment and energy has become
an urgent issue throughout the world, there has been a growing trend
toward restricting the inflow of cars into cities. Road pricing (RP), a
fee system for driving into the city centers, has drawn attention as
one method to rationally control the inflow of cars into city centers
that are plagued by extremely heavy traffic. Having introduced the
system in 1975, Singapore has employed such a system for the long-
est time; a fee of around 300 yen during peak periods on weekdays is
charged when a car enters the city center. London has operated such
as system since 2003, and people using a car within a 22km?® area
centered on the heart of the city, which is rather extensive, must pay
a fairly high “congestion charge” of 8 pounds (around 1,600 yen at
an exchange rate of 200 yen/pound). As a result, traffic in the city
center has declined by around 45% for Singapore and 35% for
London. A similar system was also introduced in Stockholm, and it is
reported that traffic into the city center has fallen around 20% as
expected.

In Japan, areas including the central wards of Tokyo and Nagoya
City have shown a desire to introduce such a system, but a major
issue is whether society would accept the system, and efforts have
not yet progressed to the actual examination stage. Not only have the
transportation industry and general citizens, who feel that there is
already a heavy tax burden on car use, balked at the idea, but busi-
nesses located in the city center, whose very existence could be
impacted by a decline in customers, are also opposed to the system.
There are even concerns among parties involved with urban develop-
ment, who abhor decay in central urban areas.

Taking into consideration the importance of increasing acceptability
by society, having a parking deposit system (PDS) as an alternative
to road pricing, is suggested. With a PDS, a set fee is charged for
driving into the restricted access area, but part or the whole amount
of the fee can be applied to parking or shopping at stores within the
area (figure 1). | was inspired by the deposit system for drink contain-
ers, in which a deposit is paid when purchasing the drink, but the
deposit is repaid when the empty container is returned. For drivers
who simply pass through the area or park illegally, the system would
have the same impact as road pricing, but “customers” contributing
to the economic activity of the city center would pay no or a minor
fee. This could also be expected to make it easier to gain agreement
from citizens and businesses located in the city center. In this article,
a summary of research related to PDS, which has been spearheaded
by this research institute is provided.
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Figure 1: PDS mechanism
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Acceptability of RP and PDS—-survey results

According to a survey of 1,300 citizens conducted by the research
institute, while only 42.5% of respondents supported RP, a majority
(52.7%) supported a PDS. Similar results were obtained from a
survey of 452 businesses who mainly operate in the city center—
43.2% supported RP and 57.3% supported a PDS system. This
reveals that it would also be easier to gain the support of businesses
for a PDS.

Benefits of introducing a PDS—Simulation

As a preliminary evaluation of RP and PDS, demand using a com-
bined network equilibrium model broken down by hour, which makes
it possible to depict road congestion by reproducing the volume of
traffic on roads in one hour increments, was analyzed. In order to
model the choice of transportation, destination, and activities for a
particular hour after taking into consideration changes in the required
travel time due to congestion, a simulation of changes in traffic
volume into the city center for different fee and congestion levels was
run.

As a case study, a simulation was run of changes in people’s
movement within the greater Nagoya metropolitan area using a per-
son-trip survey, assuming a restricted access area of around 25 km?,
centered on the heart of Nagoya City. Simulations were run for a total
of 19 patterns, covering various combinations of initial fees and
refunds. For example, case 5-3 refers to an initial fee of 500 yen and
a refund of 300 yen.

The left-hand side of figure 2 shows the number of trips to the
restricted access area broken down by purpose of trip, while the right-
hand side shows the number of trips broken down by transportation
mode. Case 0 is the current state with no fee. For a pure RP with no
refund, the number of visitors to the area fell by around 5%; however,
the decline was dramatically reduced by using a PDS. The simulation
also makes it clear that for both RP and PDS, the number of people
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entering the area
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Concentrated volume by purpose/transportation mode (12:00 noon)
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Figure 2: Number of trips to and from the restricted access area
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driving into the area declines, but the number of visitors to the area | HETOHENRED L. KHIZEHEDFIRA

who use public transportation increases.

It would be possible to reduce the volume of traffic that simply
passes through the restricted assess area by around 70-90% using
either RP or PDS, thus substantially reducing unnecessary traffic in
the congested city center. Aimost all loss time due to traffic jams is
eliminated in the restricted access area, and for the overall Nagoya
City, time loss due to traffic jams shrank 10-20%. An effect of a
decrease in COz emissions of around 15% in the restricted access
area and several percent points for the overall Nagoya area was dis-
covered.

PDS Pilot Program

A PDS field test was run in FY2008. Since during the research
stage, it is impossible in terms of a system and cost to actually install
antennas and gates on roads heading into the city center, the institute
conducted a field test using GPS-enabled mobile phones provided to
monitors. The test was run by using GPS-enabled mobile phones
with specially installed software in conjunction with an Internet server,
confirming the location of monitors to determine if they entered or left
the restricted access area, providing information on fees and refunds,
automatically recording the movement of individuals and making
after-the-fact revisions, and using an account function to manage
fees and refunds. The actual test lasted four weeks—there was a two-
week preliminary test in which normal traffic movement was meas-
ured and recorded before the PDS was introduced and a two-week
test after the PDS was introduced, and it was conducted twice with
different monitors each time.

The restricted access area that drivers were required to pay a
deposit to enter was the same as that used for the simulation--a
25-km? area centered on the heart of Nagoya City. A deposit was col-
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lected when cars and motorcycles, referred to below as vehicles,
passed over the boundary line and entered the restricted access
area. If monitors did something that was eligible for a refund, such as
using pay parking or shopping, the deposit was refunded that same
day. If actual deposits were paid and refunds provided in order to
analyze changes in behavior, no one would cooperate with the field
test since it would impact their pocketbooks. If monitors left their
mobile phone at home or turned off the phone when entering the
restricted access area in order to avoid paying the deposit, the field
test would be meaningless. Therefore, monitors were paid 600 yen
each time it was determined that they traveled into the center of the
city based on their GPS trail. For the field test, the deposit for enter-
ing the restricted access area was set at 500 yen and the refund at
300 yen. Even if monitors traveled through the area and only paid the
deposit, they would earn 100 yen. A total of 48 monitors took part in
the field test--28 for the first field test and 48 for the second.

Changes in the number of trips to the city center between the pre-
liminary survey and post-introduction survey (after the PDS was in
introduced) are shown in table 1. Looking at the row labeled “total”,
the number of post-introduction trips rose around 20%. The number
of people visiting the city center increased 26% and those traveling to
the city center by public transportation rose 30%, both of which are
greater than the background increase. The field test was able to par-
tially demonstrate that a PDS may not lead to a decline in the number
of people visiting the city center unlike normal road pricing. In addi-
tion, the number of times people simply drove through the city center
declined by 24 trips, or 57%, which translates into an increase of 25
trips around the city center. It appears that more than half of drivers
avoided the city center since they disliked paying a fee to pass
through the center.

Results for the field test were similar to those from the traffic simu-

Table 1: Changes in Number of Trips Due to Field Test
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lation—a 50% decline in the number of drivers who simply pass
through the city center, but no decline in the total number of people
visiting the city center using any mode of transportation.

Conclusion

There are still issues to be overcome such as the lack of a legal
framework to collect fees for the use of general roads and how to reli-
ably collect deposits and pay refunds with a system that is not pro-
hibitively expensive, but this research is expected to create move-
ment towards implementing the world’s first PDS.
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Figure 5: Current city center (artist's concept) Figure 6: City center with emphasis on public transportation
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