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Abstract

The main purpose of this thesis is to examine the population growth pattern of the
Japanese urban settlements and the factors behind the changes between 1970 and
1990.

From previous studies of the Japanese settlements, it was observed that Japan
achieved a high degree of urbanisation, and that a pattern of internal migration saw
the population shift into the three Japanese metropolitan areas from outside.
However, these observations were based on administrative boundaries, which was
not suitable for examining actual changes to the Japanese settlement system.
Therefore, a new definition of functional urban regions called ‘Japanese Functional

Urban Area’ (JFUA) was established.

Various analyses based on the new JFUA definition, such as population change,
city size distribution and urban development stages, showed that the Japanese
settlement system witnessed the concentration of population into larger settlements
in the 1970s and the 1980s. The largest settlements such as Tokyo and Osaka
recorded growth in the 1970s and 1980s. In addition, the Tokyo area showed a
‘unipolar concentration’ pattern of population growth. This pattern was different
from the US and UK settlements, with both their settlement systems showing a

decline of the largest settlements in the 1970s and the recovery in the 1980s.

Although the Japanese settlement system represented a different growth pattern
from the US and UK, the factors contributing to urban change in Japan turned out

to be similar those. The role of the service sector was highly important to growth,



whilst the declining industries such as steel and shipbuilding were no longer

important in promoting regional development and influenced urban decline.

This thesis also examined the government’s policies for regional development, but
an examination of population change in the policy targeted areas found that it is

difficult to find any evidence of policy effectiveness.
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Chapter 1: Introduction

1.1. Main Objective and Background

The main purpose of this thesis is to demonstrate the characteristics of the
Japanese urban settlements in terms of demographic change between 1970 and
1990 and to test against the evidence that is collected significant concepts and
hypotheses that have emerged from studies of the urban settlement system
elsewhere. How and to what extent, if any, does the Japanese urban settlement
system differ from those elsewhere?

What happened to Japan after World War I (WWII)?  General
demographic trends will be briefly outlined. During the 1950s and 1960s, Japan
experienced rapid economic growth (Allen, 1981; Takahashi, 1982). This resulted
in a hyper-concentration of the population in the three metropolitan areas: Tokyo,
Kansai and Nagoya (Glickman, 1979; Takahashi, 1982; National Land Agency,
1987; Tsuya and Kuroda, 1989; Yamada and Tokunaga, 1991; Kawashima et al.,
1993). |

Following the first oil crisis in 1973, economic growth slowed down
dramatically (Glickman, 1979; Allen, 1981; Takahashi and Sugiura, 1992). During
the 1970s, Japan showed a new demographic shift from the three metropolitan areas
to non-metropolitan areas (National Land Agency, 1987; Tsuya and Kuroda, 1989).
The national settlement patterns were thus characterised by de-concentration from
metropolitan to non-metropolitan areas.

In the 1980s, the three metropolitan areas recorded a population increase

resulting from migration. Tokyo - the largest metropolitan area - was overwhelmed

18



by a massive concentration of people and rapid economic growth (Takahashi and
Sugiura, 1992; Miyao, 1994). This unipolar concentration into the Tokyo area is
known as ‘Tokyo-lkkyoku-Shuchu’. This phenomenon is widely acknowledged
amongst Japanese researchers, and the government has tried to tackle this tendency
in order to correct regional inequality.

When patterns of settlement are examined, we must take into consideration
different interpretations of a spatial unit. The general trends of Japanese urban
settlements, as sketched abqve, are based on ambiguous spatial units and these are
questionable. For example, in Japan, ‘metropolitan area’ is an ambiguous concept.
‘Tokyo’ may be seen as the (1) central area of the Tokyo prefecture, (2) whole of
the Tokyo prefecture, or (3) the wider Tokyo metropolitan area that extends beyond
the prefectural boundary. In this sense, Japanese settlements may show variations
from the general trends outlined above, and should therefore, be examined more
closely.

This thesis will examine urban areas throughout Japan. It recognises that
urban settlements are not independent from each other, and therefore that at a
national level they should be treated as a ‘system’ of settlements. The focus will be
on urban areas and will thus make reference to the ‘Japanese urban secttlement
system’.

In Section 1.2 of this chapter, the subject of the thesis and its theoretical
background will be outlined; in section 1.3, the target period will be clarified;
section 1.4 will examine the wider contribution of the thesis, and seek to clarify its
characteristics. In the final section, the structure will be explained and outlined.
Since each chapter is independent, the implications of a particular chapter for the
thesis as a whole may sometimes be unclear. To avoid this problem, this section

will act as a guide to specific topics and the connection between them.
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1.2. Topics and Theories'

This thesis examines the national settlement system. The following section

briefly reviews the various topics that will be examined in this study.

1.2.1. The Concept of the ‘Urban’ Area

Each country will have its own definition of an ‘urban’ area, dependent on
its particular characteristics, e.g. population size and population density. Hall and
Hay (1980) gave three definitions of ‘urban’: physical, functional and political or
administrative. The physical definition is given where the ‘urban’ area looks like a
town, e.g. large numbers of buildings close together; the functional definition is
given where the ‘urban’ area functions like a town, e.g. economic functions based
on manufacturing and services, and the political or administrative definition is given
where the ‘urban’ area is governed or administered as a town.

In the past, there was perhaps no clear distinction between these three
definitions of ‘urban’ areas. However, in the 20™ century, the distinctions have
become more apparent (Smart, 1974; Hall and Hay, 1980). The fundamental reason
for this can be attributed to a growing geographical separation between the place of
work and place of residence, caused by the development of transport. As a result,
the concept of the functional urban region has acquired greater importance in the

examination of real settlement change.

! Each topic and theory will be further examined in later chapters. (See also section 1.5 for an
explanation of the structure of this thesis.)
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The first characteristic of functional urban regions is that they focus on the
relationship between the urban core and its commuting hinterland. Analysis of the
US settlement system is based on the functional definition of urban regions. The
US government’s official definition of functional urban regions, Metropolitan
Statistical Areas (MSA), has frequently been used for settlement studies. This
definition was developed from that of the Standard Metropolitan Area (SMA) in
1949, and the Standard Metropolitan Statistical Area (SMSA) in 1958. This US
government approach has been adapted by researchers in both the US and
elsewhere (Hall et al., 1973; Smart, 1974; Hall and Hay, 1980; van den Berg et al,
1982; Coombes et al., 1982; Spence et al. 1982; Champion, Coombes and
Openshaw, 1983; Cheshire and Hay, 1989; Cheshire, 1995).

There have been further modifications emphasising the functional
connection between areas. Berry (1973) developed it in his Daily Urban Systems
(DUS) which focused on unifying functions such as commuting and the telephone
network. In the UK, the Labour Market Area (LMA) and Travel-To-Work Area
(TTWA) are defined more specifically in terms of the self-containment of each
settlement (Smart, 1974; Green and Owen, 1990).

Is the concept of functional urban regions relevant for Japan? Japan has
experienced the rapid growth of the three metropolitan areas since the 1950s, and
the consequent gap between functional and administrative urban areas has caused
serious problems for national government policy. Japanese functional urban regions
were established for urban analysis by the national government and academic
researchers (Kawashima, 1977; Glickman, 1979; Yamada, 1982; Yamaguchi, 1984;
Kawashima et al., 1993; Ministry of Construction 1994; Ministry of Home Affairs,
1995; the 1990 Population Census of Japan). For this thesis, these definitions will

be examined to clarify the Japanese urban settlements.
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1.2.2. Urbanisation

In general, urban settlements are examined, in relation to population change
in the urban areas — thus, the word ‘urbanisation’ is used to describe demographic
change in urban areas in relation to the total population. The process of
urbanisation indicates the degree of urban development. In the UK, various studies
have examined the coverage of the population in functional urban regions (Hall and
Hay 1980; van den Berg et al., 1982; Spence et al., 1982; Champion et al., 1987).

Many studies on urbanisation in Japan are based on the population of
administrative urban areas (Kohnhouser, 1976; Yorimitsu, 1987; Tsuya and Kuroda,
1989; Kuroda, 1990; Yazawa, 1990). Studies based on the functional urban regions
of Japan have also examined its population change (Kawashima, 1977; Glickman,
1979; Yamada, 1982, 1986; Kawashima et al., 1993; Yamada and Tokuoka, 1991;
Tokuoka, 1995).

1.23. Population Change, ‘Counterurbanisation’ and
Migration

Beale (1975) observed the urban-to-rural shift of populations in the US
from the early 1970s, in contrast to the pattern observed in urbanisation, the process
of the concentration from rural to urban settlements. Berry (1976) called this new
pattern of rural development, ‘counterurbanisation’. This process was also
observed in the UK (Spence, 1976), and developed by Fielding (1982). When
Berry (1976) initially described ‘counterurbanisation’, he used the word to explain
the population deconcentration from metropolitan to small, or rural areas. Fielding
redefined this concept as ‘the negative relationship between settlement size and
migration’. Fielding (1982, 1986) and Champion (1989) found that British

settlements conformed to the pattern described in this revised definition.

22



It is also important to examine the effect of migration on population and
settlement change. This is most significant in highly urbanised nations such as the
UK, where changes in the patterns of migration have a significant effect on the
national settlement pattern. When Vining and Pallone (1982) examined migration
between core and peripheral regions in 22 countries in the 1970s, they observed the
population dispersal from core regions to peripheral regions in developed countries.
However, this tendency was not a long-term trend. In the 1980s, Cochrane and

Vining (1988) remarked that this core-periphery dispersal ended in the 1980s.

1.2.4. The City Size Distribution and the ‘Urban Rank-Size
Rule’

The city size distribution focuses on the relationship between urban
settlement size and its rank within the hierarchy of the settlement system. When the
special relationship of the city size and its rank was satisfied, this can be called the
‘urban rank-size rule’. Since the first study by Auerbach (1913), there have been
many that have discussed this city size distribution. Some of them have focused on
methodological development whilst others have used distribution as an analytical
tool for international comparative studies (Rosen and Resnick, 1980), and changing
national distribution patterns (Parr, 1985). Japan has been examined as one of the

examples (Rosen and Resnick, 1980; Parr, 1985).

1.2.5. Urban Development Stages

The growth pattern of urban areas can be better understood by applying
stages of urban growth. There are two main approaches that focus on functional
urban regions and their development stages. The first is based on Hall and Hay

(1980), who identified six key stages of urban change in their study of the
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European Urban settlement system between 1950 and 1975. Cheshire and Hay
(1986) redefined this approach, using eight stages in order to investigate the
development of the European urban settlement in the 1970s. The
Cheshire/Hall/Hay Model was also used in Cheshire (1995) to examine the changes
experienced by European urban settlements in the 1980s. The concept served a
useful tool for the classification of urban areas.

Another important approach is based on the urban life cycle hypothesis (van
den Berg et al, 1982). This divides urban growth into four key stages:
urbanisation, suburbanisation, disurbanisation and reurbanisation. Moreover, each
stage is divided into two substages so that the status of each urban area can be
classified into eight substages. This approach is used in van den Berg et al. (1982)
to examine European settlement between 1950 and 1975. Some studies of the
Japanese urban settlements used this classification to investigate the characteristics
of their growth (Yamada, 1986; Yamada and Tokuoka, 1991; Kawashima et al.,
1993; Tokuoka, 1995).

1.3. The Target — Why 1970-1990?

This study will focus on the Japanese settlement system for the period
between 1970 and 1990. There are four reasons for the choice of this period.

The first is in relation to previous studies of the Japanese settlement system.
Glickman (1979), who examined the Japanese settlement changes between 1950
and 1975, represents the most famous of these. Studies also exist for the Japanese
urban settlement System in the 1970s and the 1980s (Yamada, 1982, 1986; Yamada
and Tokuoka, 1991; Kawashima et al., 1993; Tokuoka, 1995), however, those were

minor studies from which further research would be expected.
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The second reason is from the perspective of international comparative
study. When researchers discussed national settlement changes in the 1970s and
1980s, new findings included ‘counterurbanisation’ (Berry, 1976; Fielding, 1982,
1986; Champion et al., 1987, Champion ed., 1989). Others used urban
development and decline or centralisation and decentralisation (Hall and Hay, 1980;
van den Berg et al., 1982; Cheshire and Hay, 1989; Cheshire, 1995). In the 1980s,
some researchers looked at the re-centralisation or re-generation of large urban
settlements (Cheshire, 1995). Thus, more recent change in the Japanese settlement
system should be examined first and then compared to those of the US, UK and
Europe.

Thirdly, the specific circumstances of the Japanese economy during the
1970s should be noted. Although the Japanese economy suffered following the oil
~ crisis of 1973, Japan recorded a better growth in terms of its national economy than
most western countries. These economic structural changes might have been
expected to affect the settlement pattern, with changing economic circumstances
affecting jobs in the areas with job creation/loss affecting population movement. In
this period, the economic structure of Japan changed rapidly from a manufacturing
base to service sector-oriented pattern. Under these circumstances, the settlement
system should show new patterns of the growth over the last two decades.

Technical reasons are also important. In Japan, the borders of local
authorities are changeable. However, settlement studies fixed the spatial unit of
urban settlements (Hall and Hay, 1980; Champion et al., 1987; Champion, 1992;
Cheshire and Hay, 1989; Cheshire, 1995). Fixed spatial unit basis analysis is only
one approach, but it is simple and popular. It is reasonable to adopt this approach
and to use the 1990 census data for Japan, in order to examine the period between
1970 and 1990. This is because the 1990 Population Census of Japan provides
1970 data that was modified to reflect the 1990 local authority borders.
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1.4. Contribution

The contribution of this thesis falls into two main areas; (1) its findings with
respect to the analysis of the Japanese settlement system based on functional urban
regions, and (2) the context this provides for settlement studies in the context of

international comparative studies.

1.4.1. Contribution in the Context of Japanese Settlement
Studies

The importance of this study of the Japanese settlement system should be
highlighted. The first important point is that it will examine the spatial unit of
Japanese urban settlements. 'When previous studies of the Japanese settlement
system were examined, it was found that they used administrative units as their
basic statistical unit (Yamaguchi 1984; Yorimitsu, 1987; Tsuya and Kuroda, 1989;
Kuroda, 1990). These studies relied on the availability of statistical data. As
mentioned in section 1.2.1, administratively defined urban areas may be problematic
in the settlement analysis of Japan.

Prefectural divisions are unsuitable for an examination of the settlement.
Japan is divided into 47 prefectures, which are administrative divisions, with each
prefecture containing functional urban and rural areas. As a result, it is difficult to
understand what happened to the Japanese settlement system because the analysis
will show only general trends in these aggregated but heterogeneous areas. On the
other hand, it is also questionable to use the minimum statistical units, i.e.
municipalities. = They are potentially too small to analyse the real change of

settlements.
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As in the US and Europe, researchers in Japan therefore attempted to
examine the Japanese settlement system based on functional urban regions. The
government introduced functional definitions, and some researchers established
their own definition of the Japanese functional urban regions (Kawashima, 1977;
Glickman, 1979; Tanabe, 1982; Yamada, 1982; Kawashima et al., 1993; The 1975
Population Census of Japan). This study will investigate these definitions in order
to examine the Japanese settlement system, and will highlight previous studies,
clarifying their conceptual background and analysis.

The second point is the comparison of results based on different spatial
units - administratively and functionally defined urban areas. This comparative
approach has two important aims. Firstly, it will provide results based on functional
urban regions, which may show new aspects of the changing Japanese settlement
system. Secondly, the comparative results will aim to clarify the meaning of
previous studies of the Japanese settlement system. For example, examining the
city size distribution of Japan will provide interesting results, as previous studies of
the Japanese city-size distribution did not attach enough importance to sample
taking or to the definition of ‘settlements’. As there is no previous study
comparing administrative areas and functional urban regions, this will be the first

one to carry out such a comparison.

1.4.2. Contribution in the Context of International Comparative
Studies

As mentioned in section 1.4.1, this study examines the Japanese settlement
system based on functional urban regions. This analysis makes possible direct
comparison with the findings for international studies of the settlement system.
Most importantly, studies that examine the national settlement system in the US and

UK use the concept of functional urban regions as the basic spatial unit (Berry,
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1973; Smart, 1974; Hall and Hay, 1980; van den Berg et al., 1982; Spence et al,,
1982; Cheshire and Hay, 1986, 1989; Cheshire, 1995).

When we look at studies of the Japanese settlement system, it will be found
that some of them are based on functional urban regions. Glickman (1979) applied
the functional definition known as Regional Economic Clusters (RECs)?. He
observed that between 1950 and 1975, the Japanese settlement system was prone to
population concentration to larger settlements such as Tokyo and Osaka.
Kawashima et al. (1993) examined the recent change of Japanese metropolitan areas
with their original definition of functional urban regions and found that this
tendency was continued. Yamada and Tokuoka (1991) and Tokuoka (1995)
examined the Japanese settlement system using another original definition called the
Standard Metropolitan Economic Area (SMEA)?, between 1965 and 1985.*

This thesis will examine the Japanese settlement system based on functional
urban regions for the 1970s and the 1980s. Therefore, it will achieve two important
contributions. The first one is to provide various analyses of the Japanese
settlement system from the 1990 census data. This thesis is based on the newest
data set available.’ The second is that it will allow a comparison of the evolution of
the Japanese settlement system with the changes in the US, UK and Europe, using

results based on functional urban regions.

2 This definition will be examined in Chapter 3.
3 This definition will be examined in Chapter 3.
4 Yamada (1982, 1986) examined the settlement change between 1965 and 1975.

5 Kawashima et al. (1993) carried out their study using the 1990 census data, however, the urban
definition was based on the 1985 Population Census of Japan. This thesis is completely based on
the 1990 Population Census of Japan.
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1.5. Structure

Now to come to the structure of this thesis: as mentioned in the previous
sections, the main object is to examine and illustrate the changes in the Japanese
settlement system. To achieve this objective, the thesis is made up of 8 chapters.
The background and objectives of each chapter, and the relationship between the
chapters are outlined below.

As a starting point for the urban analysis of the Japanese settlement system,
three basic questions regarding Japan will be addressed. What is the Japanese
settlement system? What happened to Japan in previous periods? What are the
basic characteristics of the Japanese settlement system? Chapter 2 will provide
information on various topics about Japan in order to answer these questions. To
illustrate the background of the thesis, the analysis in this chapter will cover a longer
period than that chosen for other chapters. By showing the circumstances of the
Japanese settlements pre-1970, it will be easier to understand what happened in the
1970s and 1980s. Therefore, the analysis in this chapter will go back to the 1950s
and occasionally as far back as 1920 when the first Population Census of Japan
was carried out.

In the first part of this chapter, the administrative system of Japan will be
explained. Japan has a three-tier system of»adminjstration: national, prefectural and
municipal. The country can be divided into 47 prefectures, made up of over 3,000
local authorities. The municipalities are the basic spatial unit for statistical data
collection. This section will explain the two official definitions of Japanese urban
area, the ‘shi’ areas and the ‘Densely Inhabited Districts (DIDs)’.

The second part of Chapter 2 will examine urbanisation and internal
migration in Japan. The characteristics of Japanese urbanisation will be examined,
on the basis of the two definitions above. This chapter will also examine the

changing pattern of population movement between 1950 and 1990. There are two
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reasons why it is important to examine this topic within Chapter 2. The first reason
is the importance of internal migration for the settlement system. The second is
because of data availability. Data for internal migration in Japan is only published
on a prefectural basis. Therefore, it is difficult to handle this topic in the later
chapter. Internal migration in Japan will be examined from 1950-1990, based on
results of the 1990 Population Census of Japan.

Historically, Japan has three dominant metropolitan areas, i.e. Tokyo, Kansai
and Nagoya, and one of the most important characteristics of the Japanese
settlement change is the hyper-concentration into these areas (National Land
Agency, 1987; Takahashi and Sugiura, 1992). In the third part of Chapter 2, the
characteristics of these metropolitan areas will be examined in terms of their
population change and internal migration.

Although Chapter 2 looks at a wide variety studies on Japan, these findings
are limited because of the basic statistical unit of urban areas. Administratively
defined urban areas as applied to Japan are different from the studies of urban
settlements used in the US, UK or Europe. In international comparative studies
such as those conducted by Berry (1973) and Hall and Hay (1980), the concept of
the functional urban region is used as the basic spatial unit for studies of the
national settlement system. The functional urban region is defined by economic
activity in an attempt to handle the real urban structure.

Chapter 3 discusses and defines the basic spatial unit for urban analysis
used in this thesis. It examines the functional urban regions of the Japanese
settlement system. In order to discuss the correct definition of Japanese urban
areas, previous studies of functional urban regions will be examined. Thus in the
first part of the chapter, the basic definition of the US and UK settlements is
discussed. The Japanese government recognised the problem of the gap between
administrative and functional urban areas. The government tried to define the

functional urban regions, and so did some independent researchers. After an
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investigation of previous definitions, this thesis will establish a new and original
definition of Japanese functional urban regions, i.e. the Japanese Functional Urban
Area (JFUA). In the latter part of this chapter, the process of defining JFUAs will
be explained. The definition is based on the 1990 Population Census of Japan.
Japan is divided into 154 JFUAs and rural areas. Use of the JFUA definition
means that the analysis will be comparable to studies of the US and UK settlement
systems.

In Chapter 4, we examine the basic patterns of population change for the
Japanese urban settlements in the 1970s and the 1980s. The characteristics of the
urban settlement system will be reconsidered based on the JFUA definition as the
basic urban unit. The result is to provide comparison not only with the US and
European settlement systems, but also with the results discussed in Chapter 2.
Firstly, this chapter shows the geographical distribution pattern of the Japanese
urban settlements by showing the spatial distribution of the 154 JFUAs. Secondly,
it reveals the changing population in the 154 JFUAs. Thirdly, the pattern of
population change will be examined on the basis of the JFUA definition. To
demonstrate the Japanese characteristics, in this part, we examine specific categories
of JFUAs such as those that recorded the fastest population growth and those that
recorded the slowest growth (or decline).

In Chapter 5, we further analyse the Japanese urban settlement system. The
main purpose of this chapter is to tackle the question: ‘from 1970 did Japan
experience a concentration or de-concentration of its urban population?” To
discuss the pattern of population distribution, the city size distribution has
frequently been used over the last 50 years. In addition, the ‘urban rank-size rule’
is discussed when the city size distribution shows this special relationship.® Several
researchers have tried to develop the city size distribution theory, while others have

examined whether the rule is an appropriate description of what is observed. The

¢ For details of this special relationship, see Chapter 5.
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city size distribution is used to examine the long-term change of settlements and
also for international comparison of population distribution. However, the city size
distribution should be treated with care. Rosen and Resnick (1980) showed the
sensitivity of results to various aspects of sample taking. Looking at past analysis of
the Japanese urban settlement system, researchers do not use this method carefully.
Some researchers have tried to examine the city size distribution of Japan, but no
evidence for the examination of sample taking for Japanese settlements has been
found. Here we analyse the sensitivity of the urban rank-size rule’ to sample taking
procedures in the context of the Japanese urban settlements.

Theoretical development is not the purpose of this chapter, which will focus
instead on the gap between the pattern of actual Japanese urban settlements and the
result of international studies. In the first part, studies about the city size
distribution and the ‘urban rank-size rule’ will be reviewed. In the second part of
the chapter, various tests of the city size distribution will be examined by comparing
results based on the JFUAs and the administrative definitions. In addition, the
effect of the number of settlements sampled will be examined. From these tests,
this chapter will demonstrate the advantage of the analysis based on functional
urban regions by showing the stability of the results for different samples. In the
final part of the chapter, the changing pattern of the Japanese settlement system
since 1970 will be examined. From this analysis, the Japanese settlement system
under the JFUA definition will show concentration of larger settlements for the last
twenty years of the period examined.

Chapter 6 will examine the relationship between Japanese urban
development patterns and the Japanese economic background. Chapter S looked at
the Japanese urban settlement system as a whole. However, it is also useful to
examine the development pattern of individual urban settlements in terms of the
urban development stages. Chapter 6 also compares the results with studies of the

European urban development. Firstly, the concept of the urban development stages

32



will be introduced and the characteristics of the US, UK and European settlement
system based on these stages will be reviewed. Secondly, previous studies of the
Japanese urban settlements will be reviewed. Thirdly, the changing pattern of the
Japanese urban settlement from the perspective of total population growth and the
balance of the ring and core areas will be analysed. Additionally, some further
examination will be carried out for some groups of JFUAs that were identified in
the previous section. This will focus on the characteristics of the rapidly growing
areas and their political functions, but short comments will also be given on the
declining areas, such as the old style industrial centres, e.g. steel manufacturing.

Chapters 4, 5 and 6 form the analytical section of the thesis. From these
chapters, it will be clear that the Japanese population has become concentrated into
larger urban settlements between 1970 and 1990. Although most urban settlements
recorded a population growth, some urban settlements that depend on the old style
industries have suffered a population decline. From these findings, it is natural to
consider the role of the national government not only in its direct policies on
settlement, but also with respect to industrial policies which may affect the
settlement system as a result of the effect of those policies on jobs creation.

The importance of the Japanese government’s role in Japan’s economic
development is examined in Chapter 7. This chapter explains the basic attitude of
the national government towards the settlement system. Until 1990, there were four
Comprehensive National Development Plans in Japan’, which were the basis for
regional development plans. In order to clarify the background of the government’s
approach to regional development, these four plans will be described. Concrete
policies to support the plans were introduced in the 1960s and the 1980s. In the
latter section of the chapter, three types of target areas will be evaluated in terms of
their implications for settlement change between 1970 and 1990. To trace the

government’s approach towards the settlement system, some pre-1970 policies will

7 In 1998, the Fifth Comprehensive National Development Plan was formulated.
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also be outlined. Previous studies based on the government’s defined areas for
evaluation are discussed, too. There is also an evaluation based on the combination
of the JFUA definition.

As a concluding chapter, Chapter 8 has two main aims. The first is to sum
up new findings on the Japanese urban settlement system and to explain the
changes that took place between 1970 and 1990. This includes a comparison of the
characteristics of development of the Japanese urban settlement system, with that of
the UK and other countries. The second is to discuss possible limitations of the

research and suggest projects for further investigation.
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Appendix 1.1. Data Set for This Thesis — Japanese Statistics that
Related to Population Change

To examine the changes in the Japanese settlement system, statistics
collected for population change will be used for this thesis. This section outlines
the Japanese statistics that are related to population.

The Population Census of Japan has been taken repeatedly approximately
every five years since 1920. The seventeenth census was conducted in 2000. An
exception to the quinquennial census-taking was the sixth census originally
scheduled for 1945 but suspended owing to the influence of war. An Extraordinary
Population Census was carried out in 1947. After the 1950 Population Census, a
large-scale census was conducted every ten years and a simplified version was taken
every five years, and every census has been carried out on 1* of October. Since
then, in 1960, 1970, 1980, 1990 and 2000, the large-scale censuses were conducted
and in 1955, 1965, 1975, 1985 and 1995 a simplified census was conducted. The
difference of these two types of the census is only in the number of questions
asked. The large-scale censuses cover questions on dwellings, internal migration
and education in addition to the demographic and economic characteristics of the
population. On the other hand, the simplified censuses cover questions only on the
demographic and economic characteristics of the population and on dwellings.

To estimate the annual change of the Japanese population, the Japanese
Statistics Bureau, Management and Coordination Agency provides ‘Population
Estimates’ for inter censal years. With respect to the population of the whole
country, the estimates of the total population for each month are based on the
population enumerated in the Census, by adding to or subtracting from it the live
births, deaths and entries into and departures from Japan, that occurred thereafter.
And for the population by prefectures, the estimates are obtained by further adding

or subtracting the migrants between prefectures. These following three sources are

35



used to derive the necessary statistics: (1) data on births and deaths are provided by
“Vital Statistics’, (2) those on entries into and departures from Japan, by ‘Statistical
Survey on Legal Migrants’, and (3) those on migrants between prefectures, by
‘Internal Migration in Japan Derived from the Basic Registers’.

To handle the circumstances of the birth and death, ‘Vital Statistics’ has
been annually conducted since 1872. Since 1947, this survey has been conducted
by the Ministry of Health and Welfare. This survey is obtained from the
questionnaires submitted by municipalities for every declaration of live birth, death,
marriage, divorce or foetal death to the head of city, town or village pursuant to
provisions of the Civil Registration Law and the Regulations Regarding Declaration
of Foetal Deaths.

‘The Annual Report of Internal Migration in Japan Derived from the Basic
Resident Registers’ displays the internal population movement with in Japan. This
is compiled by the Statistics Bureau, Management and Coordination Agency. The
immigrants who declared migration in conformity with the law of the Basic
Resident Registers and the immigrants who were entered as such in the register in
conformity with the law are reported to the Statistics Bureau by municipalities
through prefectures. Those who are not of Japanese nationality are therefore not
included. Furthermore, those who changed their places of residence within the
same cities, towns or villages, those whose former addresses are unknown or
foreign and those who departed from Japan are also excluded.

‘Statistical Survey on Legal Migrants’ shows international migration. The
results of this survey are compiled monthly and annually by the ministry of Justice
based on reports submitted by Regional Immigration Bureaus, their branches and
sub-branches. Persons who legally entered or departed from Japan are those who
performed due formalities under the Immigration-Control and Refugee-Recognition
Act.
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This thesis uses the data from ‘The Population Census of Japan’ as its
basic data set. This data set has advantages as follows. ‘The Population Census of
Japan’ is treated as the basic data by the national government. In addition, the
census provides comprehensive and consistent coverage for the national population.
This thesis examines the economic structure or commuting pattern, and only the
census covers these wide topics. Moreover, the spatial units for which the data are
available are also important. ~Although municipalities have conducted various
surveys, only the Population Census data has been published based on the
municipalities. This thesis examined not prefectural changes but urban settlement
changes. For this purpose, the prefectural basis data is not suitable.

Although where possible ‘The Population Census of Japan’ is preferred,
‘the Annual Report of Internal migration in Japan Derived from the Basic Resident
Registers’ is used in Chapter 2. This is to examine the population movement into
the Japanese metropolitan areas. Although ‘the Population Census of Japan’ also
examines internal migration, the indexes about this topic are limited and have been
changed. For this reason, it can be said that ‘the Annual Report of Internal
migration in Japan Derived from the Basic Resident Registers’ is the best source to

understand the longer run patterns of migration.
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Chapter 2: General Demographic Trends in
Japan

2.1. Introduction

Japan has experienced rapid economic growth since WWII. Not only the
scale of the economy has expanded, but we have also witnessed a change in its
economic structure. This structural change in the Japanese economy had large
effects on the national settlement pattern. The main result of the change was the
concentration of the economy into the three dominant metropolitan areas during the
period of rapid economic growth, i.e. 1955-70. To understand settlement change in
Japan, it is important and useful to investigate two indicators of population change,
urbanisation and migration patterns. Of course, some general level of information
about Japan is also required for the examination, especially for those readers who
are not familiar with Japan.

Thus, as the first stage of this thesis, this chapter sets out the basic facts of
the changing patterns of the Japanese settlement system. Various topics will be
examined to help understand the changes. In this chapter, the following five topics
will be focused on. The first section outlines the Japanese administrative
boundaries and urban areas. This is to understand the Japanese settlement system
that is generally accepted. Any settlement system is defined by each country’s
circumstance. Therefore, before we start examining Japan, the system should be
outlined clearly. As the second topic, Japanese urbanisation will be examined in
section 2.3. This section will show the geographical and historical characteristics of

the Japanese urbanisation pattern. The third topic is to examine the internal
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migration, i.e. population movement within Japan. This is one of the fundamental
sources of change in all settlement systems. Section 2.5 will organise the findings
of the previous two sections. As the last topic in this chapter, population growth

and internal migration in Japan’s three metropolitan areas will be examined.

2.2. Administrative Division and Urban Areas of Japan

2.2.1. Administrative Systems of Japan

In Japan, there are several levels of administrative division. The Prefecture
is the basic geographical division for local administrative purposes and there are 47
prefectures in Japan. Prefectures are classified into four types; fo, do, fu and ken.
‘To’ means metropolis in Japanese, and Tokyo-to is a unique metropolitan
prefecture and different from the other 46 prefectures because it has a special
system of wards called ‘ku’. There are 23 wards in the central area of Tokyo-to and
these areas are treated as nearly equal to urban areas in other prefectures. Three
different types of prefectures result primarily from the historical background and
there is in effect no systematic difference. ‘Do’ is used only for Hokkaido, and
‘fu’ is used for only Osaka and Kyoto. ‘Ken’ is the most common type of
prefecture and 43 prefectures belong to this type (Council for Local Authorities for

International Relations, 1994).
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Figure 2-1: Japan’s 47 Prefectures

Hokkaido
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The shi-cho-son division is a lower administrative level below the prefecture;
it is used as the smallest unit for data collection. According to the 1990 Population
Census of Japan, there were 3,246 such municipalities in Japan. This division
contains three types of local authorities; shi, cho (or machi), and son (or mura). Shi
is usually translated as city and is usually treated as an urban area. There were 656
shi areas in 1990. On the other hand, cho (or machi) is translated as town and son
(or mura) is translated as village, both are smaller than shi, and they are treated as
rural areas. Towns are more urbanised, with more inhabitants engaged in commerce
and industry. There is, however, no difference in terms of administrative functions
and authority between towns and villages.

As an upper administrative level above the prefecture, prefectures are
grouped together to make regions by location, which are called chihou. Although
‘chihou’ is a popular word, there is no single definition. Various definitions of
Japanese region are based on the regional office of Japanese Ministries. As the
result, the ‘regions’ of Japan are complicated. Figure 2-1 shows eight regions as
defined by the National Land Agency, which are the divisions that will be used in
this thesis.?

Generally speaking, there are three dominant metropolitan areas in Japan;
i.e. Tokyo, Kansai and Nagoya.. The concept that they have larger areas than a
prefecture is widely accepted, but the area of these three metropolitan areas is not
clearly defined. The area is sometimes defined on the basis of municipalities and at
other times defined on a prefectural basis. According to the ‘Annual Report of the
Internal Migration in Japan Derived from the Basic Resident Registers’, the area of
each metropolitan area is defined as follows: The Tokyo metropolitan area is the

largest metropolitan area of Japan and it covers four prefectures; i.e. Saitama, Chiba,

8 Usually, the Okinawa Region (a.k.a. Okinawa Prefecture) is not part of the Kyushu Region.
However, the population size of Okinawa is too small to be treated as independent in statistical
data. Therefore, in this thesis, Okinawa was unified with the Kyushu Region and re-named as the
Kyushu-Okinawa Region.
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Tokyo and Kanagawa. The Kansai metropolitan area is the second largest
metropolitan area. Osaka, Kyoto, Hyogo and Nara are components of this
metropolitan area. The Nagoya metropolitan area is the third largest metropolitan
area and this one consists of Aichi, Gifu and Mie prefectures. All of these three
metropolitan areas are in central Japan. This area is often called the Tokaido

Megalopolis; it is named after the historic road between Tokyo and Kyoto.

2.2.2. Two Definitions of Urban Areas

There are no universal measures to distinguish ‘urban’ from ‘rural’
because these definitions depend on specific conditions which vary from country to
country. However, it is possible to identify a core idea for the determination of
urban and rural areas. Urban describes a high population density area with most of
its resident workers employed in the manufacturing and service sectors. On the
other hand, rural areas show lower population density and a larger proportion of the
workforce is engaged in the primary sector, e.g. agriculture. In Japan, there are two
definitions of ‘urban’ area that are in official use by the Japanese government.

The first definition is a simple administrative distinction between urban and
rural areas; this applies to the shi-cho-son classification. As outlined in section
2.2.1, shi is treated as an urban area. According to the United Nations (1993), the
definition of shi is as follows. ‘City (Shi) having 50,000 or more inhabitants with
60 per cent or more of the houses located in the main built-up areas and 60 per cent
or more of the population (including their dependants) engaged in manufacturing,
trade or any other urban type of business. Alternatively, a shi having urban facilities
and conditions as defined by the prefectural order is considered urban’. Local
authorities that do not satisfy these conditions are treated as rural areas. This
classification is the most common and widely accepted definition of the ruralfurban

split and has been used since the first Population Census of Japan in 1920.
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Another definition of urban area is Densely Inhabited District (DID). This
urban definition was developed in the Statistics Bureau and first appeared in the
1960 Population Census of Japan. The DID definition focuses on the population
size and density. According to the 1990 Population Census of Japan, the DID is
defined as follows: ‘A DID is an area within a shi (city), ku (ward), machi (town) or
mura (village) that is composed of a group of contiguous enumeration districts each
of which has a population density of 4,000 inhabitants or more per square
kilometre, and whose total population is 5,000 or more as of the date of the census-
taking’.

The Town and Village Merger Acceleration Law, established in 1953,
brought about the rise of the DID definition. The main aim of this Law was to
enlarge shi areas through the absorption of neighbouring machi and mura as well
as to increase the number of shi due to the amalgamation of former machi and
mura into shi. Japanese local authorities were reorganised under this law. As a
result of the reorganisation, many shi areas tend to contain sparsely inhabited
agricultural areas in their jurisdiction. Therefore, it is not correct to treat these cities
as real urban areas.

In addition, it is observed that some shi areas should not be treated as urban
areas in terms of population size. According to the 1990 Population Census of
Japan, 228 shi areas did not satisfy the standard population size of shi areas,
50,000. This means that one-third of administratively defined urban areas could not
satisfy the standard size for urban area. There are several reasons for this
complicated situation. The first is caused by the stagnation of population growth of
shi. Some areas can be classified as shi if the government expects these areas to
attain a standard city size in the near future but some shi areas do not satisfy the
standard city size. In this sense, it appears that the definition of shi is not clearly

defined by the government but utilised only as a guideline.
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In addition, some shi areas face a massive population loss. An extreme
example is Utashinai in Hokkaido, that is the smallest city in Japan. Utashinai had
only 8,271 residents in 1990. The main industry of Utashinai is coal mining and
the massive population loss has followed from the decline of this industry. The
number of residents in Utashinai is considerably smaller than that of many towns
and villages. However, there are no signs that this area will be downgraded to a
machi or mura in the future. On the other hand, thére are some towns that satisfy
both criteria of shi, i.e. they containing 50,000 or more inhabitants and a workforce
engaged in the secondary or tertiary sectors, e.g. financial service. In 1990, there
were ten towns, which contained a population of 50,000 or mofe. From the size of
population threshold, they could be treated as urban areas. In addition, all of these
ten towns satisfied the condition of large proportions of the work force engaged in
the non-primary sector. These areas can be treated as potentially urban areas, but
they are not automatically upgraded to urban areas in the political context, and it

takes time to upgrade from rural areas to shi areas.

2.3. Japanese Urbanisation

As a first step in the analysis of the Japanese settlement, its pattern of
urbanisation is investigated. To examine the degree of urbanisation, the word
‘urbanisation’ should be clarified. Commonly, this word means the process of
rural areas changing into urban areas, and the proportion of urban population to
national population is an important index to examine the degree of urban

development.
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2.3.1. The Process of Japanese Urbanisation

Table 2-1 and Figure 2-2 illustrate the rate of increase of the urban
population of Japan with two definitions. From the analysis based on the shi-cho-
son division, the Japanese urbanisation has experienced three stages since 1920.
The first stage was between 1920 and 1955, before the period of rapid economic
growth. In 1920, the urban population in Japan represented only 18.6% of the total.
Although the percentage of the national population in shi areas declined during
WWIL, it increased to 56.1% in 1955. Between 1955 and 1975, the percentage
increased to 75.9%. Since 1975, the percentage has remained stable. In 1990, it
was 77.4%. On this definition, therefore, the rate of urbanisation of Japan increased

by four times in fifty years.’

Table 2-1: Japan: Urban Population as % of Total Population (1920-90)

\ Shi Areas DIDs
1920 18.0 -
1925 21.6 -
1930 24.0 -
1935 32.7 -
1940 37.7 -1
1945 27.8 -
1950 37.3 -
1955 56.1 -
1960 63.3 43.7
1965 67.9 48.1 I
1970 721 53.5
1975 75.9 57.0
1980 76.2 59.7
1985 767 60.6
1990 77.4 63.2

Source: The 1990 Population Census of Japan

® According to the 1995 Population Census of Japan, this percentage increased to 78.1%
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Figure 2-2: Japan: Urban Population as % of Total Population (1920-90)
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Source: The 1990 Population Census of Japan

However, this analysis is questionable. As mentioned in the previous
section, a large part of the increase of shi areas between 1950 and 1955 could be
considered to be a result of the 1953 Law. Therefore, the analysis based on the
DID definition must also be examined. According to the analysis on the basis of
the DID, the urban population percentage was only 43.7% in 1960, 15% lower than
indicated by the measure based on shi areas. The population of the DID areas
compared to the national one had increased to 63.2% by 1990.'°

Although the ratio of the urban population, compared to the national total,
has increased by both definitions, as shown above, a substantial difference in the
ratio results from the definition of the urban population used. To analyse Japanese

urbanisation, results based on the DID definition seem to be more accurate because

19 According to the 1995 Population Census of Japan, this percentage increased to 65.7%.
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the DID definition is based on an urban character, i.. high density. However,
analysis based on shi areas has one great advantage over that based on the DID.
This concept of shi is widely accepted and it has a longer history. As a result, the

ratio based on shi areas is commonly used.

2.3.2, Structural Change of Japanese Settlements

Kuroda (1990) examined the structural change of the Japanese urban
settlements based on shi areas. He classified all shi areas into three types on the
basis of their size; i.e. large cities, medium-sized cities, and small cities. The
thresholds of these cities were as follows. Large cities were those that contained of
a population of over 500,000. Medium-sized cities were those between 100,000 and
499,999, and small cities had a population of less than 99,999.

Table 2-2 shows urban population proportion arranged by settlement size.
The first finding is that the three categories show different patterns of change.
Small cities decreased their proportion to the total since 1960 although they had
previously increased. Large cities have shown a stable pattern since 1965, although
they showed a massive decrease between 1950 and 1955. The proportion of urban
population of medium-sized cities increased continually from 32.3%, in 1950, to
42.5%, in 1990. On the other hand, the proportion of small cities decreased since
1960, and they occupied less than 25% of the total shi population in 1990. From
these patterns, it seems that 1960 was a turning point for the urban structure. Why
are there differences between the period before 1960 and that after it? It can be said
that the 1953 Law affected this urban structure. Through aggregations of local
authorities, villages and towns upgraded mainly to small cities, and small cities with

old rural areas upgraded to medium-sized cities.
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Table 2-2: Structural Change of Urbanisation to the Total Urban
Population Arranged by City Size 1950-1990 (%)

Year Large Cities Medium-Sized Cities Small Cities
1950 35.7 32.3 31.9
1955 29.1 32.7 38.1
1960 31.0 32.7 36.3
.. 1965 33.9 34.4 31.7
1970 33.7 37.7 28.6
e 175 32.7. 39.8 2.8
1980 32.5 41.6 259
1985 3331 . 41.7 25.0
1990 33.1 42.5 24.3]

Source: The 1990 Population Census of Japan

The second finding is a changing structure of urbanisation. The category
that had the largest contribution to the total urban population changed between 1950
and 1990 from large cities in 1950 to medium-sized cities since 1965, via small
cities in 1955 and 1960. After 1965, the population of medium-sized cities
increased remarkably. From these results, Kuroda concluded that Japanese
urbanisation over the period he studied was promoted, mainly, by the growth of

medium-sized cities.!

2.3.3. Localities of Japanese Urbanisation

In the previous section, the characteristics of the Japanese urban population
were examined. Are there any spatial characteristics in the Japanese urbanisation?
To make this more clear, the urban population at each prefectural level between

1970 and 1990 is examined in this section. This analysis is based on the DIDs

' However, as discussed in Rosen and Resnick (1980) and Ades and Glaeser (1995), this tendency
is also observed in other countries. Therefore, it is difficult to say that this is a specific
characteristic of Japanese urbanisation.
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instead of shi areas as the analysis based on the DID shows the patterns of
urbanisation more clearly.

Figure 2-3A illustrates the prefectural level of urbanisation in 1990 and
shows several points. The first is that only Hokkaido, Fukuoka and prefectures of
the three metropolitan areas recorded a higher rate of urban population than the
national average in 1990. In addition, some prefectures of the Tokyo and Kansai
dominant metropolitan areas recorded the highest level of the DID population
compared to the prefectural total. The second is that every region contains at least
one or more prefectures that showed a relatively higher rate of the DID population,
compared to the prefectural total, than the rest of regions. Miyagi, Shizuoka,
Hiroshima, Okayama, Ishikawa, Ehime and Fukuoka can be regarded as being in
this category. These prefectures can be regarded as regional centres. The rest of
Japan shows a considerably lower level of urbanisation.

Figure 2-3B focuses on the growth rate of the DID population. Different
characteristics are found from this figure. The first is that every region contains the
prefectures whose DID population increased faster than the national average level in
relative terms. This emphasises the characteristic that was seen in Figure 2-3A.
The second is that the growth rate of the Kansai and Nagoya metropolitan areas is
not as high as the regional centre prefectures. However, Kanto and the southern
part of Tohoku have shown high growth rates of urbanisation over the last two
decades. This growth is notable and should be further examined by different

indices.
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Figure 2-3: Urbanisation in Japan (DIDs)

Figure 2-3A: % of Population in DIDs (1990)
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2.4. Internal Migration in Japan

This section examines the internal migration pattem of Japan. This is
because internal migration causes direct effects on the population distribution. The
section consists of four parts. Firstly, the general trends of internal migration, in the
international context, will be briefly reviewed. Secondly, the definition of Japanese
internal migration will be outlined, and then the changing number of its migrants
will be clarified, and the changing migration pattern in the spatial context will be
investigated. Finally, the main destination areas of internal migration from other

places will be examined.

24.1. General Trends of Internal Migration - from the
International Context, and Topics from Previous Studies for the
Japanese Settlement System

When a city grows, this frequently reflects a direct movement of population
from rural areas to the city. This phenomenon is called the ‘rural-urban’ shift of
population, and is widely observed. When the three largest Japanese metropolitan
areas grew during the rapid economic growth, 1955-1970, a massive population
shift, from rural areas, was observed.

On the other hand, a new phenomenon of the population movement was
found among the developed nations since the 1970s. Vining and Pallone (1982)
examined the migration pattern in the 1970s and found that migration from core
areas to peripheral areas. This ‘urban-rural’ shift of migration was also confirmed
by many researchers. For example, Champion (1987) examined the UK settlement

system, and Fielding (1982, 1986) examined Western Europe. Nanjo, Kawashima
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and Kuroda (1982) demonstrated that this urban-rural shift was also observed in
Japan in the 1970s."?

However, although the ‘urban-rural’ shift was widely observed among the
developed countries in the 1970s, this was not a long-term trend. Berry (1988)
examined the internal migration pattern in the early 1980s, and concluded that the
rural-urban shift was, once again, observable. This is associated with the ‘urban
renewal’ and in the UK case which was examined by Champion (1989, 1992). In
Japan, this tendency was observed as a ‘unipolar concentration into the Tokyo area’

(National Land Agency, 1987; Takahashi ed., 1988, Hatta ed., 1994).

2.4.2. The Definition and the General Internal Migration
Trends of Japan

How is a ‘migrant’ defined in the context of the Japanese settlement
system? The Statistics Bureau of Japan defines the word ‘migrant’ as a person
who changes his or her address across municipality boundaries. = However, there
are four potential types of migrants who are exceptions in Japan. (1) There are
people who move within the same municipality,'’ (2) people who migrate
internationally, (3) people who do not have Japanese nationality, and (4) people
whose previous addresses were not known. In addition, internal migration can be
divided into two types: intra-prefectural migration and inter-prefectural migration.
The former occurs where the change of address is across boundaries of local
authorities within the same prefecture. The latter describes the change of address
across prefectural boundaries. Therefore, the latter represents a relatively longer

distance movement.

12" Furthermore, Kuroda (1979) examined the migration called the ‘U-turn’ pattern; i.e. the
population movement from the three metropolitan areas to the non-metropolitan areas of origin,
and vice versa.

13 Therefore, it is excluded from the migration when people change their residential address but
remain within the same local authority.
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In addition, the Statistics Bureau classified migrants into two categories, ‘in-
migrant’ and ‘out-migrant’. The former means that person has moved into the
prefecture from other prefectures, and the latter means that person has moved out of
the prefecture to other prefectures. The difference between in-migrants and out-
migrants for each area is called ‘net-migration’.

Figure 2-4 shows the transition of Japanese net-migration since 1954, In
1954, the total number of migrants was almost five million, i.e. 5.5% of the national
population. During the period of rapid economic growth, the number increased
substantially, and it exceeded 8 million in 1971; this means that over 8% of the total
population changed their residence in one year. After the oﬂ crisis of 1973, the
numbers of migrants declined and the total number remained stable at six million, or
almost 6% of the total population in the 1980s.

Figure 2-4: Internal Migration (1954-98) (000s)
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Source: Annual Report on Internal Migration Derived from the Basic
Registers
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The relationship of intra-prefectural and inter-prefectural migration is
observed as follows. Until the early 1960s, intra-prefectural migration dominated,
but between 1963 and 1972, inter-prefectural migration achieved a higher number
than intra-prefectural migration (Murayama, 2000). Since the mid-1970s, the two

are at a similar level.!*

2.4.3. Long Term Change of Inter-prefectural Migration Pattern'®

According to the previous studies such as Tsuya and Kuroda (1989), and
Vining and Pallone (1982), the Japanese internal migration pattern changed from
‘rural-urban’ shift to ‘urban-rural’ shift in the 1970s. The Japanese spatial pattern
of the internal migration will be examined on a prefectural basis. Figures 2-5A-H
show prefectures by two types of migration pattern; ‘in-migrants oriented pattern’
prefectures, and ‘out-migrants oriented pattern’ prefectures. The former means
there was net in-migration; the latter that there was net out-migration.

Figure 2-5A exhibits the internal migration pattern in the early 1950s, i.e.
the period of recovery from WWIIL. There were only seven prefectures that showed
the in-migrants oriented pattern. These prefectures were Hokkaido, Tokyo,
Kanagawa, Aichi, Kyoto, Osaka, Hyogo and Fukuoka. They are the core
prefectures of the three metropolitan areas and the centres of their regions. Most
prefectures experienced population outflows. The prefectures in Tohoku and
Shikoku regions suffered the most, with over 5% of their total population migrating
to other prefectures (The 1990 Population Census of Japan). This tendency is a
reflection of the restructuring of the Japanese industry. Fukuoka is the centre of the

steel industry, and the three metropolitan areas constitute the Pacific Coastal Belt

14 Kuroda (1990) explained this tendency as related to the economic climate. In a good economic
climate, inter-prefectural migration grew faster, with an opposite tendency occurring during the
poor economic climate.

13 This section is based on Glickman (1979) and author expanded target period.
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Zone, i.e. the largest industrial centre of J apan.16

Therefore, people moved to these
prefectures in order to find employment. This is a classical rural-urban shift pattern
associated with the economic development.

Figure 2-5B illustrates the population movement pattern in the late 1950s,
i.e. the beginning of the period of rapid economic growth, when the tendency of
concentration into the three metropolitan areas was accelerated. At that time, only
the prefectures of the three metropolitan areas showed an in-migrant oriented
pattern. Additionally, the Tokyo area faced a new stage of development. This
manifested itself in not only in Tokyo and Kanagawa, which contains the largest
cities, but also in the neighbouring prefectures, Saitama and Chiba, absorbing
migrants from the outside. Chiba and Saitama thus turned into in-migrants oriented
patterns. This change can be understood as a result of the rapid expansion of the
Tokyo area. On the other hand, Hokkaido, Kyoto, and Fukuoka lost their residents
by out-migration. These tendencies make clear why the concentration into the three
metropolitan areas took place.

The changing migration patterns in the early 1960s are found in figure 2-
5C. Firstly, we find that Nara, the neighbouring prefecture of Osaka, started an in-
migrants oriented pattern. This shows that the Kansai area had a pattern of rapid
expansion like the Tokyo area in the late 1950s. Tokyo did not show such a high
growth rate in the early 1960s, but the surrounding prefectures showed a rapid
growth rate. Two prefectures outside the three metropolitan areas, Hiroshima and
Shizuoka, also had an excess of in over out. As a result, the Pacific Coastal Belt

Zone on this figure stands out from that of the Japan Sea side.

18 For detailed information, see Chapter 7.
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Figure 2-5: Internal Migration Pattern 1950-90

Figure 2-5A: 1950-55 Figure 2-5B: 1955-60
In>Out In>Out
Figure 2-5C: 1960-65 Figure 2-5D: 1965-70
In > Out In>Out

Source: The 1990 Population Census of Japan
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Figure 2-5: Internal Migration Pattern 1950-90 (Continued)

Figure 2-5E: 1970-75 Figure 2-5F: 1975-80
| In>Out | In>Out

Figure 2-5G: 1980-85 Figure 2-5H: 1985-90
| In>Out | In>Out

Source: The 1990 Population Census of Japan
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In the late 1960s, there were two important findings on the internal
migration (Figure 2-5D). Firstly, Tokyo-to turned into an out-migrants oriented
pattern in the late 1960s, despite the fact that the surrounding prefectures had
absorbed a huge number of migrants from others. Secondly, the expansion of the
Pacific Coastal Belt Zone was emphasised by some prefectures, such as Shiga and
Okayama that turned into an in-migrant oriented pattern.

From Figure 2-5E, it was found that the migration pattern started to change
in the early 1970s. Until the 1960s, the Japanese migration pattern can be
understood as a concentration into the three metropolitan areas. In the early 1970s,
most regions had one prefecture that absorbed migrants from outside. Miyagi,
Ishikawa, Kagawa, Fukuoka, and Okinawa are good examples. Although the three
metropolitan areas still absorbed migrants from outside, it is clear that their growth
had slowed down. It has to be emphasised that the northern prefectures of the
Kanto region (Ibaraki, Tochigi, and Gunma) grew strongly during this period.
They turned from an out-migrants oriented pattern into one which was in-migrants
oriented, from the early 1970s. At the same time, the number of out-migrants from
Osaka was higher than that of its surrounding prefectures which continued to
absorb migrants for its core.

As shown in Figure 2-5F, the tendency in which prefectures outside the
three metropolitan areas exhibited the in-migrants oriented pattern, continued and
accelerated in the late 1970s. Many prefectures of the three metropolitan areas
suffered from out-migration to other prefectures. In particular, Tokyo lost over 5%
of its total population. In addition, 18 prefectures gained migrants in 1980
(Statistical Bureau, 1981).
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In the 1980s, settlement patterns experienced another major change from
that of the 1970s (Figure 2-5G). The first is that most prefectures outside the three
metropolitan areas turned, once more, to an out-migrants oriented pattern, with
Miyagi and Fukuoka being the only exceptions. The second is that prefectures of
three metropolitan areas started to grow again as a result of the internal migration
pattern. However, this pattern was slightly different from that of the period before
1970. The form it took was that the prefectures of the three metropolitan areas,
(except Tokyo Aichi, Kyoto, Osaka and Hyogo) showed a faster growth than the
core of their metropolitan areas. Thirdly, some prefectures, i.e. Miyagi, three
prefectures in northern-Kanto region, and Fukuoka, showed an in-migrants oriented
pattern.

Figure 2-5H shows the pattern of the late 1980s. Its characteristics are: the
first that some core prefectures of the three metropolitan areas, Aichi and Hyogo,
recovered from their heavy pattern of out-migrants oriented pattern to an in-
migrants oriented pattern. The second is that the Kanto region showed a stable
pattern in its absorption of in-migrants from outside. In addition, Fukuoka turned
into an out-migrants oriented pattern. As a result, the prefectures that were in-
migrants oriented are concentrated between the three metropolitan areas and their
surrounding areas. The pattern of concentration of migrants into three metropolitan

areas is clearly confirmed.

2.4.4. Prefectures as the Main Destination of Internal Migration
from Other Prefectures

To further investigate the Japanese internal migration, this section examines
the characteristics of the prefectures that have been the main destination of the out-
migrants from other prefectures. This topic is investigated and updated annually by

the Japanese Statistics Bureau. Figure 2-6 shows the relationship between each
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prefecture and reveals the prefectures which were the main destination of internal
migration in three different periods, 1971, 1981, and 1991. From the figure, several
characteristics of the prefectures of main destination are observed.

The first characteristic is that prefectures that were the main destination for
other prefectures were not interactive but polarised. In 1971 and 1981, the
prefectures of main destination were Miyagi, Tokyo, Kanagawa, Gifu, Aichi, Kyoto,
Osaka, Hyogo, Hiroshima, Yamaguchi, and Fukuoka. In 1991, Ishikawa was added
to the above 11 prefectures. The second finding is related to the regional
distribution. At least one or more prefectures existed as the main destination for
other prefectures in every region except the Shikoku region. The Shikoku region
does not contain any prefectures that were treated as a main destination for other
prefectures. Although Ehime shows the best performance in terms of migration
pattern in the Shikoku region, it seemed not so attractive for other prefectures of the
region. Therefore, Osaka was the main destination for all prefectures in the region.

In addition, it should be mentioned that Tokyo and Osaka had had a strong
tendency to be the main destinations for other prefectures during the target periods,
although these prefectures recorded an out-migrant oriented pattern since the late
1960s (section from an employment point of view, 2.4.3.). On the other hand,
Aichi, the centre of the Nagoya metropolitan area, did not seem as attractive a

destination for other prefectures.
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Figure 2-6: Destination of Major Migration from Each Prefecture (1971,1981,1991)

Figure 2-6A:1971 Figure 2-6B:1981 Figure 2-6C:1991
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Source : Annual Report on the Internal Migration in Japan Derived From The Basic Resident Registers 1971,1981,1991



Another important finding is that some prefectures outside the three
metropolitan areas had a role as major destinations for other prefectures in their
region, and this was clearly found by comparing the three figures of three different
periods. Fukuoka and Hiroshima are good examples. Fukuoka was regarded as a
main destination for four prefectures in northern Kyushu in 1971 and 1981. In
1991, six prefectures, all in Kyushu, treated Fukuoka as a main destination for the
migrants from these prefectures. Two prefectures that were added in 1991 changed
from bsaka to Fukuoka. Hiroshima was a main destination only for Okayama’s
migrants, in 1971. In 1991, four prefectures regarded Hiroshima as their main

destination.

2.5. Comments for the Urbanisation and Internal Migration -
before Focusing on the Three Metropolitan Areas

From section 2.3 and 24, the Japanese prefectures showed several
characteristics as follows. The first salient finding was the gap between the
Japanese metropolitan areas and the other prefectures. The three metropolitan areas
recorded a higher degree of the urban population and they showed a population
gain by in-migrants from outside. Secondly, it was found that the northern part of
the Kanto region, i.e. Ibaragi, Tochigi, and Gunma, showed a répid growth in terms
both of urban population, and from internal migration. Thirdly, when the non-
metropolitan areas were examined, it was found that some areas recorded a better
growth than others. These growing areas contained the largest cities of their region.
Miyagi is a good example. This prefecture contains Sendai, the largest city of the
Tohoku region. This prefecture recorded a population gain, by migration from

other prefectures, for the last ten years.
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2.6. The Three Metropolitan Areas

In the early sections, the discussion on urbanisation trends and internal
migration in Japan were based on a prefectural level. Although there are three
metropolitan areas in Japan, the previous section did not pay too much attention to
them. Therefore, this section will examine the basic characteristics of the three
largest Japanese metropolitan areas in terms of their population change and internal

migration.
2.6.1. Population Distribution

As seen in section 2.3, all central prefectures of the three metropolitan areas
show a high level of urbanisation. Since 1920, six prefectures of the three
metropolitan areas (i.e. Tokyo, Kanagawa, Aichi, Kyoto, Osaka, and Hyogo) have
had a higher ratio than the national average of population in the shi areas. Since
1970, Chiba and Saitama have achieved the same level, showing that the
surrounding areas of Tokyo metropolitan area have grown. On the other hand, the
surrounding areas of the Kansai and Nagoya metropolitan areas have not
experienced a similar growth. |

The population of the three metropolitan areas increased from 29.2 million
in 1950, to 60.5 million in 1990. To emphasise the increase of the population in the
three metropolitan areas, we focused on their proportion of population compared to
the total. This was 35.1% in 1950, and increased to 48.9% in 1990. It should be
emphasised that this proportion has never decreased. The figures for each
metropolitan area are also shown in Tables 2-3 and 2-4. Between 1950 and 1990,
Tokyo metropolitan area grew from 15.7% to 25.7% of Japan’s total population.

The Kansai metropolitan area showed a much smaller increase of share, and the
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Nagoya metropolitan area was almost stable, at 8%. Moreover, Kansai metropolitan

area stopped its growth relative to the country as a whole by 1970.

Table 2-3: Population of the Three Metropolitan Areas (000s and %)

\orea| Tokyo - | Osaka | Nagoya [ Thee . { | .
Metropolitan Area JMetropolitan Area [Metropolitan Area JMetropolitan Areas |  Rest of Japan Japan
Yo 000s} % 000s; % 000s: % 000s: % 000s; % 000s; %
1950 13,051 15.7T 9,764:11.7' 3,606:4.4 26,611:31.9 56,689 68.1 83,2004 100.0
1955 15,424,17.3 - 10,951: 12, y ol 33,214:13/7.2 96,0021 62.8] , . K
1960 17,864} 19.1 12,1861 13.0) 7,330:7.8 37,379140.0, 56,0391 60.0) 93,4184 100.0|
T965|  21,004}21.3 13,896 14.1 8,014:8.2 42,973: 437 35,302 56.5] ,275: 700,
1970 24,113!23.0 15,4691 14. 8,688:8.3 48,2701 46.1 56,395 53.9]  104,665%100.0
1975 27,042}24.2 16,773, 15.0 9,418:8.4 53,233147.6 58,707: 62.4]  111,940:100.0
9.8698.4

1980]  28,699124.5
198s| . 30273)25.00
19g0] __ 31,797}257

17,355}14.8
. 17,838:14.7]
181181147

55,922; 47.81 61,138 'l 52.2

~10,231:8.5]  58,342148.2] 62,707:51.8
10,5501 8.5 60,464} 48 9|

Source: The 1990 Population Census of Japan

Table 2-4: Population Growth in the Three Metropolitan Areas

(000s and %)
Area] Tokyo Osaka Nagoya Three ) ]

N\ _[Metropolitan Area [Metropolitan Area JMetropolitan Area |Metropolitan Areas |  Rest of Japan Japan
Perio 000s; % 000ss ___ % 000s % 000s % 000s: % 000s %
1950-55 2,374, 18.2 1,188: 12.2 3,142] 85.0 6,703} 25.3 -627: -1.1 6,076} 7.
1955-60 2,440. 15.8 1,234* 11.3 491 7.2 4,165} 12.5 -23* 0.0 4,143} 4.
[T960-65F 3,200 17.9]  1,710: 14.0 684 9.3 5,504 15.0] _ -737% -1.3 4857] ©.
1965-70 3,050: 14.5 1,5673; 11.3 675{ 8.4 5,297} 12.3 1,093; 2.0 6,390¢ 6.
TO70-75 1 2028; 12.1| 1,305, B4 750( B4l 4962 103 2,312, 418 72741 7.
1975-80 1,657+ 6.1 582; 3.5 4511 48 2,690; 5.1 2,431; 4.1 5121% 4.
1980-85 1,675¢ 6.5 4835 2.8 362 3.7 2,420} 4.3 1.5695 2.6 3,989 3.
1985-90 1.524: 5.0 280, 1.6 3194 3.1 21228 3.6 440, 0.7 2,562 2.

Source: The 1990 Population Census of Japan

2.6.2. Migration Pattern (1954-98)

Figure 2-7 shows the balance between in and out-migrants to the three
metropolitan areas between 1954 and 1998. When the three metropolitan areas are

treated as one group, it was found that the number of in-migrants to these areas
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rapidly increased during the 1950s, and reached its peak in 1961 when their number
was recorded as 650,000. After 1961, the total number of in-migrants in the three
metropolitan areas declined, falling to 400,000 annually in the late 1960s and early
1970s. After 1973, the year of the oil crisis and the end of the period of rapid
economic growth, the number of in-migrants dropped rapidly, and by 1976 the three
metropolitan areas lost population through out-migrants. This was the only time
this occurred during the whole period. Since the late 1970s, the number of in-
migrants to these areas has recovered, and achieved a second peak in 1987. The
scale of this peak was much smaller than that of the first one but a net-migration
gain of 150,000 migrants was recorded in that year into the three metropolitan areas
combined. Recently, net in-migration has declined again steeply, and the three
metropolitan areas lost net residents by out-migration between 1994 and 1996.
This was the first significant period of loss since after WWII but from about 1995

the trend again turned to net gain from migration.

Figure 2-7: Net-Migrants of the Three Metropolitan Areas (1954-98)

Number of People (000s)
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Three metropolitan areas
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Source: Annual Report on Internal Migration in Japan Derived from the
Basic Registers
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There seem to be two different reasons for the two peaks of internal
migration in the three metropolitan areas. Until the late 1970s, each metropolitan
area experienced a similar pattern of net-migration, although the scale for each one
of them was different. However, each one of the three metropolitan areas started
showing a different pattern from the late 1970s. Internal migration in each one of
them will be examined separately for the more recent period.

Tokyo metropolitan area as a whole never lost population as a result of net
migration until the mid-1990s. Although Tokyo-to itself lost residents to out-
migration from the late 1960s, Saitama and Chiba gained a large volume of migrants
from Tokyo and from other regions. This tendency continued in the 1980s. In
1987, the Tokyo metropolitan area achieved its second peak, gaining 158,000
migrants from other regions. Although the peak passed, Tokyo metropolitan area
still gained about 50,000 migrants per year albeit on a falling trend in actual
migration loss in the mid-1990s. However, this was not a long-term trend and the
area restarted its in-migrant oriented pattern again.

In contrast, the Kansai metropolitan area has suffered from an out-migrant
oriented pattern since the mid-1970s. In spite of the growth of the surrounding
prefecture of this metropolitan area, such as Nara, in the1980s, this metropolitan
area kept on losing residents by out-migrants from its core area, i.e. Osaka
Prefecture. Even in 1987, the best year for Kansai metropolitan area of the 1980s,
in and out migrants only just balanced. After 1987, this metropolitan area had a
population loss by out-migrants of over 50,000 residents every year, and this
tendency had not changed.

During the 1980s, Nagoya metropolitan area recovered gradually in
migration terms, gaining migrants from outside from 1984. However, the growth
pattern of this metropolitan area changed. Until the 1970s, it had a metropolitan
pattern like Tokyo, but in the 1980s, it drew a similar pattern to that of the regional
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core prefectures, e.g. Miyagi. If migration patterns are a guide, Nagoya
metropolitan area appeared to change its role, from being a metropolitan area of

Japan to being a regional core area.

2.6.3. The Three Metropolitan Areas as the Main Destination of
Migrants

To clarify the characteristics of the internal migration of the three
metropolitan areas, their pulling power as a main destination of internal migration
for other prefectures will be examined in this section. This tbpic is based on the
examination in section 2.4.3, but the investigation was rearranged for this section.
This is a simple procedure where each one of the three metropolitan areas is
examined as a single destination of a single prefecture; the main destination of
prefectures outside the three metropolitan areas was examined as well.

Figure 2-8 exhibits the result of the examination, and shows several
features. The first is that only two of the metropolitan areas, i.e. Tokyo, and Kansai,
and two prefectures, Hiroshima and Fukuoka, were treated as main destinations
from other prefectures. The results for 1971 and 1981 were as follows; Tokyo
metropolitan area had 21 prefectures; Kansai metropolitan area had 14 prefectures;
Hiroshima had one and Fukuoka had two. On the other hand, the results in 1991
were as follows; two prefectures were added to Tokyo’s list, Kansai metropolitan
area lost four prefectures, there was no change for Hiroshima, while Fukuoka
increased from two to four prefectures. Additionally, the second main destination
of prefectures whose migrants primarily went to Hiroshima, and Fukuoka was
examined. The result of this was that the second major destination for all
prefectures in all three periods was Tokyo metropolitan area. From this it can be
said that the Tokyo metropolitan area had a strong attractiveness to migrants from a

wide area.
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Figure 2-8: Main Destination of Prefectures outside the Three
Metropolitan Areas

Figure 2-8A: 1971

Three metropolitan areas
Tokyo metropolitan area
Q Kansai metropolitan area

Others
(but Kansai > Tokyo)

Figure 2-8B: 1981 and 1991

| Three metropolitan areas

o Tokyo metropolitan area
o Kansai metropolitan area
I~1  Others

(but Tokyo > Kansai)

Source: Annual Report on Internal Migration in Japan Derived from the
Basic Registers
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2.6.4. Internal Migration of the Three Metropolitan Areas

As a further examination of the internal migration pattern to the three
metropolitan areas, the annual balance of migrants for each one of the three
metropolitan areas for each prefecture was calculated in the three different years, i.e.
1971, 1981 and 1991. Figures 2-9, 2-10 and 2-11 exhibit the results for each one
of the three metropolitan areas. From these figures, the changing pattern of each
one of the three metropolitan areas will be observed as follows.

Figure 2-9 shows that the Tokyo metropolitan area attracted a large number
of migrants from the whole area of Japan. Most prefectures recorded a loss of over
1,000 residents by net-migrants to the Tokyo metropolitan area, in 1971.
Especially, Tohoku recorded a massive population loss by out-migrants towards
Tokyo metropolitan area. For example, Yamagata recorded a loss of 13,000 in
1971. This massive population loss was observed, although the loss had decreased
in 1981 and 1991. Secondly, it is clearly found that the limited prefectures showed
in-migrants oriented pattern to the Tokyo metropolitan area. Except Okayama in
1971, all prefectures that showed an in-migrants oriented pattern were neighbouring

prefectures of Tokyo metropolitan area.
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Figure 2-9: The Difference of Migrants (towards Tokyo Metropolitan Area)

Figure 2-9A: 1971 Figure 2-9B: 1981
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Source: Annual Report on Internal Migration in Japan Derived from the
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Figure 2-10: The Difference of Migrants (towards Kansai Metropolitan
Area)

Figure 2-10A: 1971 Figure 2-10B: 1981
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Source: Annual Report on Internal Migration in Japan Derived from the
Basic Registers
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Figure 2-11: The Difference of Migrants (towards Nagoya Metropolitan

Area)

Figure 2-11 A: 1971 Figure 2-11B: 1981
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The Kansai metropolitan area showed a decrease of its attractiveness for
other prefectures in the last twenty years. In 1971, seventeen prefectures recorded a
population loss of 1,000 or more in terms of the balance of the migrants to Kansai
metropolitan area. In 1981, only Wakayama recorded the difference to Kansai
metropolitan area of a loss of 1,000 or more. In 1991, there were three prefectures
in the group, although, the number of prefectures was still not as great as that of
1971. The Kansai metropolitan area showed a relatively heavy out-migration
oriented pattern compared to the other two metropolitan areas, Tokyo, and Nagoya
in 1981, and 1991. In addition, some other prefectures recorded an in-migrants
oriented pattern towards the Kansai metropolitan area. The first category includes
the prefectures located in central Japan, like Nagano. These areas recorded this
pattern in both 1981, and 1991. In 1981, prefectures of the western part of Japan
recorded population gains by migrants from the Kansai metropolitan area. This
tendency meant that this area lost its residents from migration from the outside as
previous patterns reversed and past migrants returned to their place of origin, this is
called a ‘U-turn’ pattern. From these characteristics, it can be said that the Kansai
metropolitan area had shrunk.

The Nagoya metropolitan area showed a similar pattern to that of the Kansai
metropolitan area but it was not so extreme. However, it can be said that the effects
on the Kyushu region in 1971 were not observed in 1981 and 1991. This
metropolitan area also lost its migrants to the Tokyo metropolitan area in these three
periods. In addition, this area also displayed an out-migrants oriented pattern in
Kyushu region, in 1981.
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2.6.5. Short Comments for the Three Metropolitan Areas of Japan

In this section, the various investigations of the three metropolitan areas in
terms of the internal migration and population change were carried out. Looking at
the expansion of the Tokyo metropolitan area in terms of the internal migration
pattern, this area showed a stronger attractiveness than any other areas. On the
other hand, the Kansai metropolitan area did not show a strong tendency to grow by
migration. It was clearly found that the Kansai metropolitan area had relatively
declined, losing its relative position within the national settlement system. Although
the pattern of population change in the Nagoya metropolitan area was not as clear as
that of Kansai, this also showed a decline in its position within the national

settlement system.

2.7. Conclusion

Japan experienced a rapid urbanisation during the 20™ century. Analysis on
the basis of the administrative division shows that the proportion of urban
population increased rapidly over the last fifty years. Three quarters of the total
population of Japan lived in urban areas by 1990. This chapter also examined the
degree of urbanisation based on another definition of ‘urban area’ called DID. The
analysis based on the DID definition is precise, and it shows more modest rates of
urbanisation. During the process of Japanese urbanisation, structural change
occurred, i.e. from a large city oriented pattern to a pattern oriented more towards
medium-sized cities.

It can be said that the mechanism in the most important, massive
urbanisation, of Japan was internal migration, from rural to urban area. Since 1950,

Japan has faced three phases of internal migration; concentration into the three
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metropolitan areas; relative decline of the three metropdlitan areas and the growth of
regional centres, and re-concentration into Tokyo metropolitan area. Two features,
or results, of migration are clear. The first is the geographical expansion of Tokyo,
and Kansai metropolitan areas. The second is the appearance of regional core
prefectures. These features are clarified by demographic indices.

From the more detailed study of the three metropolitan areas, it is clear that
each one of these areas has different patterns of growth, especially since the 1970s.
The Tokyo metropolitan area had attracted migrants from the whole of Japan and
this contributed to its growth, in the 1980s. On the other hand, the economic
attractiveness of the other metropolitan areas, in terms of in-migrants from outside,
declined during the 1980s. This difference caused a ‘unipolar concentration to
Tokyo area’, in the late 1980s.
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Chapter 3: Defining the Japanese
Functional Urban Area (JFUA)

3.1. Introduction

Whenever the urban settlement system is investigated, it is necessary to
consider the ‘basic spatial unit’. This consideration is necessary because of the
difference between the administratively defined urban area and the functional urban
area. The increasing distance between the workplace and the place of residence is
the cause of this difference. Although distance between the workplace and the place
of residence was not great in historical times, the improvement of urban transport
has made it greater.

In Japan, statistical data collection is based on the municipal level. Simple
usage of this data cannot be relied upon for urban analysis where long distance
commuting across administrative boundaries occurs. To overcome this problem, it
is necessary to define the functional urban region if we are to understand how cities
actually work. There are several functional definitions of an urban region. Some of
them are defined by the government and some are determined by academic
researchers. They all need to be examined in order to understand the basic concept.

Therefore, there are two main parts of this chapter. The first part reviews the
investigation of the definitions of the functional urban region for the UK, the US
and Japan. The second part establishes an appropriate functional definition for the

Japanese urban settlements.
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3.2. Definitions of Functional Urban Region in the US, UK and
Europe

Since the US government first defined the urban region using functional
criteria in 1949 (Frey, 1989; the US Census Bureau, 2000), this approach has
spread worldwide. The functional urban region concept has been adapted to each
country’s circumstances. It is useful to examine the development of the definition
in one country in order to gain an essential understanding of the concept of the
functional urban region and its criteria. Therefore, the deﬁﬁitions of functional

urban regions in the US, UK and Europe are examined in this section.

3.21. The Development of the Official US Definitions -
Standard Metropolitan Statistical Area (SMSA) and Metropolitan
Areas (MAs)"

In 1949, the US government introduced the concept of functionally defined
urban regions called the Standard Metropolitan Area (SMA) (the US Census
Bureau, 2000). This definition was developed into Standard Metropolitan Statistical
Area (SMSA) from 1958 (Drewett, 1967; Frey, 1989). The SMSA definition is
treated as the reference model of the functional urban regions when the functional
urban regions are defined in other countries. Therefore, it is important to

understand the SMSA definition, so its criteria are outlined as follows.

17 Original definition for six states of New England, i.e. New England County Metropolitan Area
(NECMA), will not be discussed in this thesis. This distinction between New England definition
and those elsewhere reflects the different spatial units of administration in New England.
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To define the SMSAs, the spatial unit for the data set is based on the US
administrative unit called a county. The definition of a SMSA involves two
considerations. The first one is to identify a city with a specified population, called
the central city, and then identify the county in which it is located as its central
county. The second one is to identify the economic and social relationships with
contiguous counties, which are metropolitan in character, so that the periphery of the
functional metropolitan area may be determined. The SMSA may cross state lines,
if necessary, in order to include qualified contiguous counties. Therefore, these
considerations mean that a SMSA consists of two kinds of areas: the ‘core area’
and the ‘ring area’.

There are two basic criteria for the SMSA core using this definition. The
first is that the SMSA core place should be a central city of at least 50,000
population, or twin cities totalling 50,000. This is focused on the population scale.
The second is that 75% of the labour force of each county included should be non-
agricultural and live in contiguous minor civil divisions with a population density of
at least 150 persons per square mile. This criterion focuses on urban character.

After determining the core area, the ring area can be defined. In this case,
the US government paid attention to the commuting population because commuting
is connected with economic activity and is a good index of the interconnectedness
of counties. After calculating an approximate level of the commuting population to
the total population of residential workers, a cut-off point for the ring area is
determined. The definition of the ring area used was that at least 15% of the
workers in each county to be included must commute to the central city.

The US government updated the SMSA definition for the census data until
1980. Since 1983, the Metropolitan Area (MA), which is based on the 1980
SMSAs, has replaced the SMSA definition. The MA criteria contains three criteria
of the functional urban regions; Metropolitan Statistical Area (MSA), Consolidated
Metropolitan Statistical Area (CMSA) and Primary Metropolitan Statistical Area
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(PMSA)'®, The MSA is the basic statistical area and the PMSA has a larger
population size than that of the MSA. According to the 1999 definition of the US
Census Bureau, the US contains 261 MSAs, 19 CMSAs and 76 PMSAs.
| Accofding to the US Census Bureau, the criteria of the MSA are as follows.
The MSA definition consists of a core area with a large population centre and
neighbouring communities that have a high degree of economic and social
integration with their core area. For a MSA, a city should have 50,000 or more
inhabitants, or an Urbanized Area'® and a total population of at least 100,000%°.
The county or counties that contain the largest city, and surrounding densely settled
territory, are called central counties of the MSA. In addition, outlying counties
qualify to be included in the MSA when these counties meet certain other criteria of
metropolitan character, such as a specified minimum population density or
percentage of the urban population. MSAs in New England are defined in terms of
cities and towns, following rules concerning commuting and population density.
The definitions of the CMSA and PMSA are as follows. PMSA is defined
when an area meets one of two requirements as follows; (1) a MSA has a
population of one million or more, or (2) two or more MSAs may be defined as
PMSA:s if the appropriate statistical criteria are met and local authorities favour the
designation. A PMSA consists of a large urbanised county or a cluster of counties
that show the interchange in terms of commuting. When one or more PMSAs are

established, the larger area containing them is designated as a CMSA.

8 For detailed information of the definitions of these three types of metropolitan areas, see
government’s web page (http://www.census.gov/population/www/estimates/mastand.html).

1% According to the Census Bureau (2000), the Urbanized Area is an ‘area identified by the Census
Bureau that contains a central place and the surrounding, closely settled incorporated and
unincorporated area, that has a combined population of at least 50,000.

2 Six states in New England have a smaller population threshold of 75,000 instead of 100,000.
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3.2.2. Daily Urban System (DUS)

Berry (1973) used a definition of functional urban regions called the Daily
Urban System (DUS) for analysis of the US settlement system. This definition
was developed by the Office of Business Economics, US Department of
Commerce. With the DUS definition, US settlement divided into 173 areas.

The definition is decided according to the following procedure. The first
step is to identify the economic centre. SMSAs were chosen whenever possible
because each SMSA has a large city at its centre that plays a role as a commercial
and labour market centre. However, some SMSAs were excluded from economic
centres because of integration to larger metropolitan complexes. In rural parts of
the US, where there were no SMSAs, the economic centre of the DUS was
determined according to the following procedure. When cities with between 25,000
and 50,000 population satisfied the two following criteria, they were utilised as
economic centres. The first criterion was that the city formed a wholesale trade
centre for the area. The second one was that the area as a whole had a minimum
population of about 200,000 residents.

After identifying economic centres, the rest of the counties were allocated to
the centres. This assignment was determined primarily on the basis of the journey
to work pattern around the economic centres. The journey to work pattern was
estimated according to the following conditions; comparative time and distance of
travel to the economic centres, the interconnection between outlying counties and the
road network. Additionally, the following conditions were used to determine
placement of peripheral counties into the appropriate economic area: the linkages of
counties by such other economic ties as telephone traffic, bank deposits, television

viewing, newspaper circulation and topography.
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3.2.3. Standard Metropolitan Labour Area (SMLA) and
Metropolitan Economic Labour Area (MELA)

Hall et al. (1973) introduced two proposals for defining the functional urban
region in the UK, the Standard Metropolitan Labour Area (SMLA) and the
Metropolitan Economic Labour Area (MELA). These modified and expanded
SMSA concepts used for measuring urban settlements in England and Wales.

The concept of the SMLA is similar to the SMSA definition; the SMLA
consists of a SMLA core and a SMLA ring. Hall defined the SMLA core as an
administrative area or a number of contiguous areas with a density of five workers
per acre, or a single administrative area with 20,000 or more workers. These criteria
are different from those of the SMSA core. Although the US govermnment pays
attention to total population and density, Hall focused on the number of jobs and
their density. In addition, Hall dropped the criterion related to the industrial type of
labour of the SMSA core because this type of criterion was not useful in the UK
case (Hall et al., 1973).

A SMLA ring consisted of those administrative areas contiguous to the core
and sending at least 15% of their residential employed populations to the core. This
criterion is the same as the US definition. Each SMLA should have more than
70,000 population. According to the SMLA analysis, England and Wales had 126
SMLA areas in 1961. At this time, the total population of all SMLA covered 80%
of the national population, and, in addition, 50% of that was in the core areas.

The MELA is an expanded idea of SMLA; it consists of a SMLA core and
a SMLA ring. The MELA adds the concépt of an ‘Outer Area’. The ‘Outer Area’
is the remainder of the MELA, which takes in all administrative areas not included
in the SMLA core or SMLA ring, but is contiguous with both, and sending more of
their employed residential population to the SMLA core than to some other SMLA

core. Included here will be any area which sends any commuters to the SMLA
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core, provided it does not send more commuters to another SMLA core. The Outer
Area shows the maximum expansion of the SMLLA. An area is classified as a
MELA only if the SMLA contained within it has an enumerated population of
70,000 or more. Clearly the SMLA will always fit within the MELA.

3.2.4. Labour Market Area (LMA) and Travel-To-Work Area (TTWA)

Smart (1974) proposed a definition of Labour Market Areas (LMA). This
definition was established for British settlement analysis of employment. The
definition of LMA was based on the composite of home-workplace relationships
involving two ideas. The first one comprised the extent to which a given area is
self-contained, which can be evaluated by the proportidn of its resident employed
population working locally, and of its day-employed population residing locally.
This idea leads to a second concept, focusing on the commuting relationships of
one area with other areas. The purpose of this concept was to determine the degree
of self-containment.

Given these two concepts, the definition of LMAs is simple. The LMA is
defined as any area which is 75% self-contained. In other words, 75% or more of
the labour force live and work within the LMA. The local authority area is used as a
base unit, and the areas are contained within the contiguous local authority.

The Department of Employment has introduced the ‘Travel-To-Work Area’
(TTWA), a developed version of the LMA. The Difference between the LMA and
TTWA is very simple; the extent of self-containment. According to the LMA
definition, 75% is the cut-off point, whereas 70% is the cut-off point for the TTWA,
ie. 5% lower than LMA standard requirement (Green and Owen, 1990; Green,
Owen and Hasluck, 1991). The TTWA is used for understanding the situation of

employment.
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3.2.5. 166 Settlements of Great Britain in Hall and Hay (1980)

In the context of international comparative study of European countries, Hall
and Hay (1980) proposed a revised concept of functionally defined urban region —
the Functional Urban Region (FUR) and showed that Great Britain was divided into
166 such FURs. This division was used in Hall and Hay (1980) and also in
Cheshire and Hay (1989) and Cheshire (1995).

To set up functional urban regions for the whole area of Great Britain, Hall
and Hay developed from the SMLA concept. There are several changes from the
original SMLA definition that appeared in Hall et al. (1973). The first is that Hall
and Hay used 1971 data instead of 1961 data to define their FURs. The second is
that they applied the definition for wider areas. The original SMLLA was applied for
England and Wales only but the concept of FURs applied to the whole area of
Great Britain. In addition, Hall and Hay changed the minimum population size.
The minimum size of FUR was 60,000 in 1971, which was smaller than that of
MELA, 70,000. 138 FURs were defined in Great Britain: 125 areas in England and
Wales and 13 areas in Scotland.

Although Hall and Hay applied the concept of FURs for the whole area of
Great Britain, this concept could not in fact include the whole of Great Britain, e.g. a
part of Scottish Highland. To treat non-metropolitan regions functionally, they
used the concept of non-centralised labour market areas developed by Smart (1974)
for determining non-metropolitan areas of Great Britain. From this operation, 28

non-metropolitan regions were developed in Great Britain.

83



3.2.6. Functional Urban Regions in van den Berg et al. (1982)

When van den Berg et al. (1982) examined the European urban settlement
between 1950 and 1975, they used the Functional Urban Regions (FUR). This
study covered fifteen European countries and the definition contains three criteria
that are shown below. From these criteria, 189 FURs in European countries were
defined. Great Britain contained 43 FURs.

The van den Berg et al. FUR consists of the core and the ring areas, and
there are three criteria for a FUR. The first criterion of a FUR is the settlement size
of the core city. In 1970, all urban regions should be organised around core cities
with populations of over 200,000 inhabitants. The second criterion is to add smaller
settlements to a FUR core that cannot meet the first criterion for the FURs. When a
city’s regional function within the national urban hierarchy is more important than
its absolute size, that city in some systems may be functionally comparable with
larger ones in others. As a result, some regions, around regional centres of less
than 200,000 inhabitants, were also counted as FURs. The third criterion is to
define the ring area of a FUR. In it, all contiguous and surrounding municipalities
having a commuting rate of 15 % or greater to the core city were included. When
commuting data were not available, other interaction variables were used or official

agglomeration definitions were accepted.

3.2.7. Local Labour Market Area (LLMA)

Coombes et al. (1982) developed a new definition for the urban area called
the Local Labour Market Area (LLMA). Since then Champion, Coombs and
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Openshaw (1983) defined 280 LLMAs?, and a series of studies by Champion
used 280 LLMAs as the basic spatial units of the UK settlement system.

Their basic approach was to establish a set of urban centres and determine
their commuting ﬁeids, like SMLAs. Firstly, to identify the core, urban centres
were defined by two indexes; i.e. concentration of employment and retail activities.
The former index is used to define employment centres, and the latter is used to
define shopping centres. To avoid using the population threshold as a criterion of
the core area, this LLMA examines a minimum degree of employment and retail
employment. Secondly, urban cores were established by extending their boundaries
outwards to surround the whole of the main settlement's continuously built-up-area.
Thirdly, those adjacent centres which were closely and functionally interlinked were
determined, and the number of separate 'places' that could be identified in each part
of the country was determined.

After defining the cores, their commuting fields were defined. This
definition is the samé as for SMLAs - areas in which at least 15% of their employed
residents commute to core areas. The core and ring of any place is called the ‘Daily
Urban System’, where the main population concentrate. This is the primary area
within which the daily patterns of movement take place. Finally, the remaining parts
were allocated as outer areas to the urban centres to which they were most closely
tied by commuting.

In addition, the LLMA examined the threshold for classification of the
LLMA type. From calculation of the threshold, it was determined that the threshold
population size included 50,000 inhabitants. When a LLMA contains over 50,000
people, that area is treated as an urban area. If the population size of a LLMA is
less than 50,000, the area is treated as rural. The outcome was the derivation of a set

of 280 LLMAs. 52 small LLMAs, which contained less than 50,000 people in

2 Original definition, established by Coombes et al. (1982), showed 281 functional urban

regions.
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1971, were named Rural Areas, and the remaining 228 LLMAs were termed urban
regions.

Furthermore, the LLMA definition also examined the relationship between
228 LLMAs. When the 7.5% or more workers of a LLMA commute to another
LIMA, that LLMA is treated as the sub-dominant LLMA, and the LLMA of the
destination is treated as the ‘dominant LLMA’. In the UK, 20 LLMAs are
categorised as the ‘dominant LLMA’ and 95 LLMAs are treated as the ‘sub-
dominant LLMA’. The other 115 LLMAs are the ‘freestanding LLMA’.

3.3. Various Definitions of Functional Urban Regions in the

Japanese Settlement System

Because of differences in economic activities, commuting habits,
administrative practices, and patterns of urbanisation, the definition of a functional
urban region appropriate in one region or nation will not necessarily be useful in
another (Hall and Hay, 1980). Therefore, the method of defining functional urban
regions for Japan may be different. To define the best spatial units for an economic
analysis of urban settlements, the Japanese government and academics have
established various definitions of the Japanese functional urban regions. In this
section, seven of these will be discussed. The first three definitions were defined by
the national government, and the last four definitions were developed by Japanese

academics.
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3.3.1. Major Metropolitan Area (MMA) and Metropolitan Area (MA)

The Japanese Statistics Bureau established the Major Metropolitan Area
(MMA) since the 1960 Population Census of Japan for understanding the rapid
expansion of the largest Japanese cities since the 1950s. The MMA concept was
based on the SMSA concept. Each MMA consists of a cenﬁ'al city or central cities
and a ring area; a minimum unit of MMA s should be based on local authorities, shi-
cho-son. The criteria of MMA and MA were updated to reflect the changing
circumstances of the Japanese urban population size. The 1990 definition of MMA
and MA is as follows.

According to the 1990 Population Census of Japan, only 13 areas were
treated as the central cities of the MMAs; Ku-Areas (special wards area) of Tokyo-
to and the ‘Cities designated by the Cabinet Order’?*>. In addition, it is noted that
the MMAs are not established separately but linked together, e.g. in the case where
two or more central cities are located close to each other. This criterion composes
the Keihin Major Metropolitan Area which is made up of Tokyo, Yokohama,
Kawasaki and Chiba, the Keihanshin Major Metropolitan Area which contains
Osaka, Kyoto and Kobe, and the Kitakyushu-Fukuoka Major Metropolitan Area
where Kitakyushu and Fukuoka are located. There were seven MMAs in 1990:
Sapporo, Sendai, Keihin, Nagoya, Keihanshin, Hiroshima and Kitakyushu-
Fukuoka.

When a local authority satisfies the following criteria, it is treated as a ring
area of the MMA. Firstly, the number of resident workers and students of 15 years
of age and over commuting to the central cities should be 1.5% or more of its total

resident population. Secondly, the area should be contiguous to the central cities or

2 These cities have a wider range of administrative power than that of ordinary cities. To
designate these cities, settlement size is the one of the most important index and, its size includes
one million and more residents. There were twelve such cities in 1995: Sapporo, Sendai, Chiba,
Yokohama, Kawasaki, Nagoya, Kyoto, Osaka, Kobe, Hiroshima, Kitakyushu, and Fukuoka.
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to an area defined as part of the ring area. Additionally, the area that does not
satisfy the conditions can be treated as a ring area if it is entirely enclosed by the
areas defined as ring areas.

The Metropolitan Area (MA) has been set up since the 1975 Population
Census of Japan to understand the degree of expansion of large cities outside
MMAs. In contrast to the MMAS of central cities, the population size of a MA of a
central city was smaller. The central city of any MAs should have a population of
500,000 or more inhabitants and it was not included in the MMAs. In addition,
there was no need to combine it with the other MMA or MA central city (or cities).
The MA concept shares the definition of their ring areas with the MMA concept, as
outlined above.

Both definitions have been used since the 1975 Population Census of
Japan. According to the 1990 Census, there were seven MMAs and five MAs in

Japan. These areas covered 56.9% of the Japanese national population.

3.3.2. Regional Living Zone (RLZ)

The concept of MMA and MA cannot cover the whole country of Japan and
additional concepts are required. The Regional Living Zone (RLZ) was defined by
the Ministry of Construction in 1969. This definition was established to
understand the extent of distribution of urban functions in local areas and was not
intended for the definition of large cities. It involved grouping local authorities, and
the ministry asked the prefectures to undertake this grouping (Institute of Areal
Study, 1994).

According to the draft for the 1969 RLZ definition, each RLZ was to consist

of a core city and its surrounding area. The rough guidelines for defining core
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areas were as follows: the first was that the DID** population in the city was 15,000
or more inhabitants, in the 1965 Population Census of Japan. This condition
focuses on the population scale of the core city in terms of population in the high
density area. The second was that the commuting population from outside towards
the city was greater than the out-commuting population from the place, in the 1965
Population Census of Japan. The next guideline was that the total sales per person
of the retail sector* in the city in 1964 were higher than the prefectural average.
Finally, in 1965, the proportion of employees engaged in the service sector in the
core city (work place base) should be greater than the prefectural average. These
last two conditions focused on the urban function and its character.

According to the guidelines, the surrounding areas were to be identified as
follows: the standard size of a local daily urban system was to be a circle of which
the radius was 20 to 30 km and its average population range was between 150,000
and 300,000 residents. The distance from the core city and the total population
range of each RLZ were the most important but were not clearly defined.

The RLZ was not to contain areas that were parts of any MMA or MA.
Some areas would be treated as the central city of a RLZ in the case of no
approximate core city in the area. Except for such cases, all administrative areas
belong to just one local daily urban system not two or more. As a result of that, the
combination of RLZ, MMA, and MA concepts cover the whole of Japan.

The RLZ has been modified over time because changes have occurred in
average settlement size and economic activities. According to the 1994 edition, there

were 179 RLZs (Institute of Areal Study, 1994).

2 DID = Densely Inhabited District (Chapter 2)
2 Except restaurants.

89



3.3.3. Wider Area Community (WAC)

The Ministry of Home Affairs established a Wider Area Community
(WAC) in 1969 (Ministry of Home Affairs, 1991, 1995). The aim of this concept
is similar to that of the RLZ. The WAC was established for most local authorities
except for the largest cities, i.e. Keihin, Keihanshin and Nagoya MMAs. Like the
RLZ, the WAC has guidelines for the prefectural government to group municipal
authorities.

The standard size of population per area was of 100,000 inhabitants in
1965. This contained several local authorities, and each WAC should have a
‘satisfactory’ level of urban functions. Normally, the core city should have various
urban functions. According to the guidelines, basic urban functions were as
follows: offices, shopping, medical services, education, sports and entertainment.

The surrounding area was determined by connectability to the core place in
terms of transport and telecommunication network. All local authorities have to
belong to one area and not to two or more areas like the RLZ. According to the

1994 edition, there were 362 WACs (Ministry of Home Affairs, 1995).

3.3.4. Japanese Standard Metropolitan Statistical Area (J-SMSA)
and Functional Urban Region (FUR)

Kawashima (1977) defined a functional urban region called Japanese
Standard Metropolitan Statistical Area (J-SMSA). This definition modified the
SMSA concept for Japanese settlements. An individual J-SMSA should contain a
core aréa and a ring area. Data for the 1970 Population Census of Japan was used
to identify these urban regions.

Kawashima’s criteria for the selection of the core area were as follows.

Firstly, prefectural capital cites were automatically selected as core cities. This
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criterion focused on the urban function, especially the political function, of the
prefectural capital city. For other core areas, the following three conditions had to
be satisfied. The first was that the minimum population should be equal to or
greater than 100,000 inhabitants. This condition focused on settlement size. The
second was that the daytime to night-time ratio of population should be greater than
1.0. This condition was to clarify the urban character and eliminate dormitory
suburbs. The third was that 75% of ordinary households in the place had to be
either “non-agricultural workers’ households” or “agricultural and non-
agricultural workers’ mixed households”. Additionally, if the distance between any
two core cities was less than 20 km, then those core citiés were regarded as
composing a multiple-core city. This criterion served to overcome the problem of
arbitrary administrative divisions of cities that are, in fact, functional units.

After the determination of the cores, the ring area was defined as follows.
The first condition was that the number of commuters from the local authority to the
core city had to be greater than 500. Secondly, the number of commuters from the
local authority to the core city had to be greater than 5% of the total employment in
that locality. Thirdly, if a local authority was eligible to be combined with more than
one core city, then it should be combined with the core city to which the number of
its commuters was the largest among the candidate core cities. Finally, 75% of
ordinary households in the place had to be either “non-agricultural workers’
households” or “agricultural and non-agricultural workers’ mixed households”.
With this definition, Kawashima was able to divide Japan into 85 J-SMSAs, in
1970. _

Kawashima et al. (1993) revised this definition, and renamed it the
Functional Urban Region (FUR). The main purpose of the 1990 version was to
catch up with the changes which had occurred over fifteen years. There were two
main changes to the definition: the modification of some criteria, and the application

of the modified criteria to the new data set.
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The 1990 version dropped the following two criteria for urban cores.
Prefectural capital cites were not automatically to be selected as core cities and it
was no longer required that 75% of ordinary households had to be either “non-
agricultural workers’ households” or “agricultural and non-agricultural workers’
mixed households”. On the other hand, the only change to the definition of the
ring area was the deletion of the condition about the proportion of non-agricultural
households, as for the core area.

They tried to carry out all calculation using the 1990 census data, although
some indices were taken from the 1985 Population Census of Japan because the
full 1990 Census data was not yet available. In the 1990 version, Japan was divided

into 88 FURs and they covered 85% of the national population.

3.3.5. Regional Economic Ciusters (REC) and Standard
Consolidated Areas (SCA)

The Regional Economic Clusters (REC) and the Standard Consolidated
Areas (SCA) were established by Glickman (1979). These were based on the
SMSA concept, but Glickman made modifications to apply it to the Japanese
settlement system. This definition was developed from the J-SMSA, in
collaboration with Kawashima (1977).

Each REC had a core area and a ring area. Core cities had to meet the
follo§ving criteria: the first criterion was that the population in a core city had to be
greater than 100,000 inhabitants in 1970. This criterion was about the scale of
settlement size of the core area, and it was useful as a means of eliminating small
cities. This restriction approximately reduced the potential central cities to 150.
The second criterion was that the ratio of daytime to night-time population must be
greater than 1.0. This was decided in order to eliminate dormitory cities and was

the original criterion for Japanese urban analysis. The third criterion was that 75%
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of economic households were employed in non-agricultural or “mixed” non-
agricultural-agricultural pursuits. According to Glickman (1979), attractiveness had
a substantial urban character and this criterion distinguished the functional urban
city from the actual rural ‘cities’. Additionally, he modified criteria relating to the
distance between twin cities, and the relationship between central and satellite cities.
If there were potential cities where the distance between them was greater than 20
km, they were treated as independent core cities. On the other hand, if the distance
was less than 20 km, then the central city was determined by the number of
commuters from one place to another. The stronger city was treated as the core city
and the other one was treated as a satellite city of the core. |

After determination of core places, ring areas were defined. The first
criterion was that the number of commuters from the satellite cities, towns or
villages to the core area had to be greater than 500. This criterion eliminated many
small cities, towns and villages from the commuting ring. The next was the ratio of
commuters, in each local authority, to the core area. Glickman (1979) decided that
the ratio compared to the total employment in each local authority should be 5% or
more. This criterion could make some units be dual (or more) rings of RECs. In
this situation, treatment of units had to be considered. In the case of REC, the town
or village would be classified as part of a region, e.g. region A, if more commuters
went to A rather than B. This means that one administrative unit could only be a
part of one REC. Additionally, 75% of the economic households had to be
employed in non-agricultural or mixed non-agricultural-agricultural pursuits. This
criterion was the same as that of the core area. By these definitions, Japan was
divided into 80 RECs, and rural areas; RECs covered 80% of the national
population.

Moreover, Glickman defined the Standard Consolidated Areas (SCAs), a set
of RECs. Although he did not mention the definition, it was based on the
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metropolitan areas. He defined eight SCAs, Sendai, Nagoya, Kanazawa, Osaka,
Tokyo, Okayama, Matsuyama and Kitakyushu.

3.3.6. Standard Metropolitan Employment Area (SMEA)

The SMEA definition was introduced by Yamada and was also used for the
SMSA approach for Japanese urban settlements. Therefore, each SMEA should
~ consist of a core and a ring. According to Yamada (1982), the definition of the
SMEA is as follows.

The cores, or central cities, were composed of local authority areas with a
total population of over 50,000 inhabitants, in which more than 75% of the resident-
employed-population was non-agricultural. In addition, the core place had to meet
the condition that daytime population was greater than night-time population. The
ring areas were composed of contiguously located administrative areas with more
than 75% of non-agricultural resident-employed-population and with more than
10% of the resident-employed-population in the local authority commuting to the
core. The central city and the commuting hinterland were defined as a SMEA, and
each SMEA contained 100,000 or more inhabitants.

The SMEA definition has been updated every ten years since 1965.
According to Yamada and Tokuoka (1991), the number of the SMEAs was as
follows; 87 SMEAs in 1965, 104 SMEAs in 1975 and 108 in 1985.

3.3.7. Daily Urban System (of Japan)
Tanabe (1982) proposed the Daily Urban System of Japan (J-DUS). This

definition focused on the relationship between the work place and the place of

residence. The percentage of outflow from each administrative unit was paid
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attention to rather than the centrality of the core place. In other words, J-DUS
focused on self-containment and set three types of J-DUS.

The first type of core had to satisfy the following two criteria. The first
criterion for cores (whether cities, towns or villages) was that the number of workers
who commuted into the core had to be greater than the number of workers who
commuted from one place to another place. This condition means centrality was
paid attention to for determination and that the place had a stronger centrality than
other local authorities. The second condition was that the net inflow to the core
place should be 1,000 or more inhabitants. The criterion of the ring area was that
5% or more of total workers commuted to a specific core place. The basic concept
of the J-DUS was as above but an additional condition existed. In the 1975
Population Census of Japan, 323 first-level core places existed. According to
Tanabe, the extent of self-containment of this type of J-DUS was 80% or over.

In the case of an area that did not meet the first criterion for a primary core,
but met the second one, it could be treated as a second type of J-DUS core. This
area had connectability with other areas. Moreover, Tanabe suggested a concept for -
a third type of J-DUS. This idea was that the out-commuting population from the
place was greater than the in-commuting one into this place and there was no
relationship among other administrative units. This means that the area did not have
a central character and had no strong connectability to other areas. Although
Tanabe suggested definitions for three types of J-DUS, he only carried out
calculations for the first type of J-DUS.
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3.4. A Critique of Previous Studies

3.4.1. Classification of the Functional Urban Regions

Figure 3-1 illustrates the development of the functional urban region with
the classification of various definitions into two approaches. The first approach
focuses on the centrality of the core area, and its method is to measure the
relationship between the core area and the ring area. This approach is urban core-
oriented and can be called the ‘Top-down’ approach. The origin of this approach is
the SMSA in the United States. British geographers have modified and developed
the SMSA concept as the SMLA. Functional regions defined by Hall and Hay
(1980), and LLLMA also used as their basis this type of approach for determining
urban settlements. On the other hand, the LMA and TTWA did not focus on the
core area: instead they focused on the extent of self-containment. This is the local
dominant approach, often called the ‘Bottom-up’ approach. This approach was
partly used for the Hall and Hay (1980) definition, and LLMA to define the non
metropolitan areas.

The Japanese government’s approaches are classified as follows. The
MMA and the MA were established to measure the maximum expansion of large
cities and these definitions are classified into the ‘Top-down’ approach. They
focus only on large cities and these definitions cannot cover the whole country of
Japan. For non-metropolitan areas of Japan, the RLZ and the WAC were good
examples. They showed a similar approach that focused on self-containment. To
sum it up, it can be said that the government’s approaches used a mixture of
definitions to cover the whole of Japan. Most proposals by academic researchers
also tend to use the ‘“Top-down’ approach for the Japanese national settlement. The
basis of these definitions is the same but the criteria are different for each definition.

On the other hand, J-DUS can be treated as a ‘Bottom-up’ approach because this
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definition paid attention to the ring area. This approach is complicated because

Tanabe established three types of J-DUS. J-DUS is a one-off definition and was

never developed.
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3.4.2. The Need for a New Definition of the Functional Urban Region

Previous definitions of the Japanese settlement system have various
problems. These problems can be classified into the following five types.

The first is about the complication of the Japanese definitions. The
definition of J-DUS is a good example. Although Tanabe mentioned three types of
J-DUS, he did not try to estimate or apply either the second or third types of J-
DUS.

The second is about the coverage of Japan as a whole. The Japanese
government’s approaches require a mixture of definitions. MMA and MA
definitions focus on the largest cities and the WAC and RLZ focus on the area
outside the three metropolitan areas (i.e. Keihin, Keihanshin, and Nagoya MMAss).

The third problem relates to the validity of some criteria of the functional
urban regions. In Japan, most definitions were established by the early 1980s and
some criteria are out-of-date for today’s situation. A good example of such
changes is shown in the REC definition. Glickman (1979) included as one
condition that more than 75% of total economic households in the unit should be
employed in the non-primary sector. Today, the proportion of population engaged
in the primary sector in Japan is only 7%. In this situation, the criterion cannot be
used to define a functional urban region (Kawashima et al., 1993). Another
example is the WAC and the RLZ. These two definitions cannot allow the crossing
of the prefectural boundary because these two definitions just showed guidelines
and each area is decided by the prefectural government. This is a significant
weakness because some places, which are in different prefectures, are deeply
connected in terms of economic activity.

The fourth relates to the need to update the statistics. There is only one
definition that has been calculated using the data of the 1990 Population Census of
Japan. In this thesis, the base data set is the 1990 Population Census of Japan, and
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the determination of the spatial unit should employ the 1990 Population Census of
Japan in order to avoid errors that would arise if any attempt were made to use out-
of-date spatial units. As mentioned in Chapter 2, Japanese administrative
boundaries have changed since the 1950s. Although the number of local authorities
that changed since 1970 has decreased, it is still happening.*

The last type of problem is about the clarity of the definition. Some criteria
of the definition are not clear, and create some exceptions. For example, although
Kawashima mentioned the distance between core areas, FUR cores are located too
close to each other. For solving and avoiding these problems, a new definition for

settlement analysis is required. The procedure will be shown in the next section.

3.5. Determination of Japanese Functional Urban Area (JFUA)

Although it is essential to determine the Japanese functional urban region,
there is no suitable definition. Therefore, it was decided to determine an original
definition for this thesis. It is called Japanese Functional Urban Area (JFUA). In

this section, the procedure for the determination of JFUA will be explained.

3.5.1. Principles of JFUA Definition

Before discussing how to determine the criteria for defining the JFUAs, the
following points should be examined; (1) ‘fixed areas’ and ‘floating areas’, (2) a
minimum spatial unit for the JFUA definition, and (3) the ‘Top-down’ and

‘Bottom-up’ approach.

» Kawashima’s FUR examined the Japanese urban settlement system based on the 1990
Population Census of Japan but the definition used the 1985 Census data.
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As noted in Hall and Hay (1980) and Fuguitt, Heaton and Lichter (1988),
two types of spatial unit can be used for the statistical data analysis for the
settlement system, fixed areas and floating areas. The former is fixed for the
analytical periods and this is used in the European studies such as Hall and Hay
(1980) and Kawashima’s studies in Japan. On the other hand, the floating area
means that the spatial unit should be defined for each data-taking period. This is
used in US settlement studies and Yamada’s studies in Japan. In this thesis, the
JFUA definition is on the basis of fixed areas. According to Fuguitt, Heaton and
Lichter (1988), the main tendency of settlement change can be observed through
both definitions. Therefore, it can be said that the fixed area approach is simpler as
we do not have to define the functional urban regions for each census period.

On the question of which period should be applied for the JFUA definition,
this thesis uses the 1990 Population Census of Japan. The most important reason
for this decision is that in Japan, local authorities have been continually merged for
long periods. Thus, there were a smaller number of local authorities in the 1990
division than the 1970 division. In other words, the definition based on the 1990
division can be applied for the 1970 data, but the definition based on the 1970
division cannot be applied for the 1990 data.

Let us mention the minimum spatial unit for the JFUA definition. For
defining JFUA, administratively defined local authorities, shi-cho-son, are the

minimum units because they are the standard spatial units for official data
collection. This follows the same logic as the SMSA based on counties and local
authorities, e.g. as in the study by Hall and Hay (1980). As mentioned above,
boundaries are based on the 1990 Population Census of Japan.

In defining the functional urban region, it is inevitable that we determine
which approach, ‘Top-down’ or ‘Bottom-up’, will be used. From the foregoing
review, all definitions can be classified into two approaches, ‘Top-down’ and

‘Bottom-up’. The ‘Top-down’ approach is useful for understanding the national
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settlement system. On the other hand, the ‘Bottom-up’ approach is useful for
understanding what happens with each functional region, so this approach is used
for understanding the unemployment of each area. Therefore, for this project, the
‘Top-down’ approach is more suitable than the ‘Bottom-up’ approach. According
to the ‘Top-down’ approach, a basic spatial unit should comprise a core area and a
ring area. To define the core area and ring area, focus is needed on economic
activity. The urban core means work place and ring area means residential area.

Unlike other definitions that cover the whole national territory, the JFUA
definition will cover only the urban settlements of Japan. As seen in Hall and Hay
(1980), and in the Japanese government’s approaches, the attempt to cover the
whole area of the nation tends to lead to the use of two or more definitions, which
inevitably makes definitions complicated. In addition, the primary purpose of this
thesis is to examine the main changes of the Japanese urban settlement system and,
therefore, defining urbanised areas will be sufficient for this purpose.

To define JFUAs with the ‘Top-down’ approach, there are three steps that
need to be followed: (1) determining the JFUA core (candidates), (2) determining
the JFUA ring, and (3) modifying the JFUA core. The following three sections will

demonstrate these steps.

3.5.2. The Way to Define the JFUA Core

The first step in the determination of the JFUA is to define the core area. As
seen in the other definitions of functional urban regions, the basic characteristics of
the JFUA core are defined by the urban character and the size of settlements.

To define the JFUA core, it is necessary to find a suitable index to show
urban charaétcr. For this purpose, the JFUA core should be an administratively
defined urban area, i.e. shi. There are two main reasons to use this classification.

The first is the core concept of the shi areas. The definition of shi was focused on
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the industrial structure and population size and it can be said that ski should have an
urban character clearer than the administratively defined rural area, i.e. cho and son.
Although this definition is not perfect as discussed in Chapter 2, it is useful because
it is difficult to find the proper index showing an urban character. To show the
urban character of a settlement, the proportion of non-agricultural workers is one of
the most widely used indexes in the world. In the US, the SMSA concept used this
index. For example in the Japanese urban settlements, the J-SMSA and the REC
set the criteria that 75% or more of economic households should be employed in
non-agricultural pursuits. There must be concern, however, that this type of criteria
does not work for the determination of JFUA cores because Japan has changed its
industrial structure since the 1950s. The 1990 Population Census of Japan showed
that only 7% of the national population belonged to the primary sector. For this
reason, it can be said that the index of employment by industry can be excluded
from the criteria of JFUA core. This reasoning is the same as Kawashima’s revised
FUR (Kawashima et al. 1993).

As shown in section 3.2, the value of settlement size in population is also
important in order to define the urban core. Administratively defined urban areas,
shi, by itself, do not perfectly satisfy the definition. As mentioned in Chapter 2, the
population of shi areas shows a wide range. Therefore, criterion of settlement size
should be tested. There are possibly two standards to define the value of settlement
size in population terms: i.e. the total residential population, and the total number of
workers based on the work place. The former is used in Kawashima’s FUR
definition and the latter is used in Peter Hall’s SMLA definition. The JFUA
definition pays attention to the relationship between the work place and residential
place, and the latter statistic seems more suitable for definition.

To decide the population size of the JFUA core, a cut-off point should be
determined. The procedure was as follows. In the first step, all shi areas were

arranged by the number of jobs based on working place from high to low (Figure
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3-2 and 3-3). From Figures 3-2 and 3-3, it is difficult to find a cut-off point,
therefore re-calculation was carried out using the following procedure. Figure 3-4
shows that the number of shi areas with less than 100,000 working population were
grouped for every 10,000 population. From this graph, 30,000 seems the best cut-
off point. A worker population of 30,000 can be treated as the minimum size for a

JFUA core area. 305 shi areas out of 656 met this criterion.

Figure 3-2: Distribution of All Shi Areas
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Figure 3-3: Distribution of Shi Areas (Population Size < 500,000)
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The above two criteria were not enough for defining the JFUA cores
because of the high degree of population concentration into large cities, like the
Tokyo area. The 1990 Population Census of Japan showed that cities in the Kanto
region meet these two criteria; however, most of its cities developed as the
residential zone special wards areas of Tokyo-to (Miyao, 1994). Therefore, an
additional criterion should be required.

To decide this additional criterion, another characteristic of the core, i.e.
‘centrality’, should be focused on. The word ‘centrality’ means that a place
absorbs inflows from outside. In this case, the balance of commuting from other
places to the core and commuting from the core city to the oﬁtsidc seems suitable
because this is connected with the economic dominant factor.”® This index is
different from the ratio of daytime to night-time population that is frequently used
for defining the Japanese functional urban region (Kawashima, 1977; Glickman,
1979; Yamada, 1982; Kawashima et al., 1993). The ratio of daytime to night-time
population contains workers and students.‘ The distance between the work place
and residence is treated as a basic factor fdr determination, and students should be
excluded from the definition.

From the application of the first and second criteria, 168 shi areas were
identified. They were treated as the JFUA core candidates.

In some cases, researchers have unified two or more areas into a single
combined core area for a functional urban region. For example, Hall and Hay
(1980) examined specific cases to combine core areas into one for Great Britain. A
series of studies by Kawashima added the criterion for the unified cores. As
discussed below although many studies have grouped core areas, the JFUA

definition did not create a criterion for grouping.

% The Population Census of Japan investigates daily commuting population. According to the
Census, the whole commuting population can be classified into two types, commuting people and
schooling people. The commuting people refer to those people whose place of work and residence
are different. The latter refers to students travelling to distant school.
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The balance of commuting from other places to the core and commuting
from the core city was used for the JFUA cores as an important part of the JFUA
definition. Using this definition, an index was calculated for each local authority
and each of them is treated as independent. Otherwise, this index could not be
used for the JFUA definition because calculation will be complicated.

Although some JFUA core candidates were located close to each other, it
was not suitable to unify these areas as into one area with simple criterion. The
reason is that these administrative boundaries of Japan were based on many factors,
e.g. historical background and natural environment. For example, the cities of
Yamagata and Sendai are contiguously located but they could not be treated as a
single area because each of them was a prefectural centre and they were not deeply
connected with others. In addition, JFUA core candidates were located closely to
other JFUA core areas. 47 out of 168 JFUA core candidates bordered on the
others. No clear cut, single criterion could be defined to provide a principle for

combining such twin cores.

3.5.3. The Way to Define the JFUA Ring

After the determination of the JFUA core candidates, their ring areas could
be defined as follows. An index of in and out-commuting workers to the core was
constructed, and the ring areas of the JFUA concept are similar to other definitions.

What is the proper ratio of workers who commute to the JFUA core
compared to total residential workers population to define the JFUA ring areas?
Determining this ratio depends on each country’s situation. For example, in the US
and UK definitions, the cut-off point of commuting population into the core area
has commonly been 15% of total residential employed population. However, the
Japanese definitions set a lower ratio as its cut-off point. The REC and FUR

definition were set at 5% and the SMEA defined it at 10%. Therefore, the ratio of
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commuting population should be examined. The cut-off point was determined by
the following procedure.

The first step is to calculate the main destination of all workers in all local
authorities, excluding the 168 JFUA core candidates that were treated as cores. The
main destination should be chosen as one of the 168 cities. The second step is to
calculate the number of workers that commute to the 168 cities as a percentage of
the total residential working population of the area of residence. These data are
sorted by ratio from high to low. Figure 3-5 shows that it is impossible to find a
clear cut-off point and recalculation is required. Local authorities are grouped for
every 2.5%, and the number of every group is shown in Figure 3-6. From this
figure, two candidates of the cut-off point are found: 17.5% or 7.5%. In the
Japanese case, 7.5% seems more suitable for the cut-off point because commonly
commuting time and distance in Japan tend to be longer than those of the US and
UK.

Although the basic criterion of the JFUA ring was defined, there were two
points to be considered. The first is the treatment of isolated local authorities. It
means that the authority meets the first criterion of the JFUA ring but is not
contiguously located with the rest of the ring or JFUA core. According to the 1990
Population - Census of Japan, there was only one authority in this category:
Kushinotsu in Nagasaki (Kyushu-Okinawa region) for Ku-Areas of Tokyo-to.
The distance of these two authorities is about 1000km. Therefore, Kushinotsu
cannot be treated as a JFUA ring of Tokyo-to. It seemed appropriate, therefore, to
apply the simple criterion that all areas within all the JFUA rings should be

contiguously located to the JFUA core or ring.
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Figure 3-5: Distribution of shi-cho-son by Out-commuting
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Figure 3-6: Distribution of shi-cho-son by Out-commuting
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The second problem is the treatment of local authorities that can be treated
as the JFUA ring area for two or more JFUA cores. Most previous studies tried to
avoid this problem. To avoid complication, only the largest number of workers
commuting to the single JFUA core was paid attention to. As a result of this

treatment, there is no JFUA ring that was counted for two or more JFUAs.

3.5.4. Modification for the JFUA Core

Although the basic idea of JFUA definition is outlined in section 3.5.2 and
3.5.3, there was an additional aspect to be considered determining the JFUAs. In
section, 3.5.2, 168 shi areas were treated as the JFUA core candidates, however,
there were 14 JFUA core candidates that did not have a JFUA ring. According to
the core concept of the JFUA definition, each JFUA should have a ring area,
therefore, these ringless ‘cores’ have to be excluded from the set of JFUA cores.

These 14 shi areas were examined to find out what relationship existed
towards the other JFUA core candidates. From this, there were two findings: 13 shi
areas met the criteria of the JFUA ring areas commuting to other JFUA cores.
" Therefore, these 13 areas were treated not as the JFUA core but as part of the JFUA
ring of other JFUAs. It should be mentioned that one exception was found: Kosai
in Shizuoka. This shi area could not be treated as a JFUA core because there was
no proper ring area. On the other hand, Kosai could not be treated as JFUA ring
because the area did not show a high ratio of commuting to any other JFUA core.
Therefore, Kosai should be examined separately. Kosai contained only 43,781
residential population in 1990 — a number was smaller than the standard size of an
administrative urban area (Chapter 2). Therefore, Kosai is excluded from the JFUA
areas.

Thus, finally, the number of the JFUAs was fixed as 154 in 1990.
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3.5.5. Definition of the JFUA

From previous sections, the JFUA was determined by the following criteria.

The first is that each JFUA should consist of a JFUA core and a ring area.
The second is that the total of each JFUA should contain 50,000 or more residential
population.

The JFUA core must satisfy the following two criteria:

(1)  The first and essential criterion is that a JFUA core should be a single shi
area, and should contain at least 30,000 workers based on work place in the 1990
Population Census of Japan.

(2) The number of workers commuting into the core must be greater than that

of workers commuting out of the core.
There are three criteria for the JFUA ring to satisfy.

(1) The ring is composed of one or more administrative local authorities
where 7.5% or more of the resident working population commute to the JFUA
core.

(2)  Each local authority of the JFUA ring should be contiguous with the JFUA
core or another ring area of the same JFUA core.

(3)  Each local authority can be classified in only one ﬁmctional urban area:

that which is the major destination of the commuters.
By the JFUA definition, there are 154 JFUAs in Japan and the population in

the total JFUAs covered over 80% of the national population in 1990. The full
resulting set of JFUAs is listed in Table 3-1 and mapped in Figures 3-7 to 3-9.
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Table 3-1: 154 JFUAs List

JFUA
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10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

JFUA

Name
Sapporo JFUA
Hakodate JFUA
Asahikawa JFUA
Muroran JFUA
Kushiro JFUA
Obihiro JFUA
Tomakomai JFUA
Chitose JFUA
Aomori JFUA
Hirosaki JFUA
Hachinohe JFUA
Towada JFUA
Morioka JFUA
Mizusawa JFUA
Hanamaki JFUA
Kitakami JFUA
Ichinoseki JFUA
Sendai JFUA
Ishimaki JFUA
Furukawa JFUA
Kesennuma JFUA
Akita JFUA
Odate JFUA
Yamagata JFUA
Yonezawa JFUA
Tsuruoka JFUA
Sakata JFUA
Fukushima JFUA
Aizuwakamatsu JFUA
Koriyama JFUA
Mito JFUA
Hitachi JFUA
Tsuchiura JFUA
Shimodate JFUA
Katsuta JFUA
Utsunomiya JFUA
Sano JFUA
Kanuma JFUA
Koyama JFUA
Mooka JFUA
Otawara JFUA
Maebashi JFUA
Takasaki JFUA
Kiryu JFUA
Isesaki JFUA
Ota JFUA
Kumagaya JFUA
MobaraJFUA
NaritaJFUA
Kimizu JFUA

Ku-Areas of Tokyo-to JFUA

Atsugi JFUA
Niigata JFUA
Nagaoka JFUA
Sanjo JFUA

Source: Author

JFUA
Code
56
57
58
59
60
61
62
63
64

__65

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
929
100
101
102
103
104
105
106
107
108
109
110

JFUA

Name
Kashiwazaki JFUA
Joetsu JFUA
Toyama JFUA
Takaoka JFUA
Kanazawa JFUA
Komatsu JFUA
Fukui JFUA
Tsuruga JFUA
Takefu JFUA
Sabae JFUA
Kofu JFUA
Nagano JFUA
Matsumoto JFUA
Ueda JFUA
Okaya JFUA
lida JFUA
Suwa JFUA
InaJFUA
Saku JFUA
Gifu JFUA
Ogaki JFUA
Takayama JFUA
Shizuoka JFUA
Hamamatsu JFUA
Numazu JFUA
Fuji JFUA
Iwata JFUA
Nagoya JFUA
Handa JFUA
Kariya JFUA
Toyota JFUA
Anjo JFUA
Nishio JFUA
Tsu JFUA
Yokkaichi JFUA
Ise JFUA
Matsusaka JFUA
Ueno JFUA
Hikone JFUA
Nagahama JFUA
Kyoto JFUA
Fukuchiyama JFUA
Maizuru JFUA
Osaka JFUA
Kobe JFUA
Himeji JFUA
Wakayama JFUA
Tanabe JFUA
Tottori JFUA
Yonago JFUA
Kurayoshi JFUA
Matsue JFUA
Izumo JFUA
Okayama JFUA
Kurashiki JFUA

111

JFUA

Code
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154

JFUA

Name
Tsuyama JFUA
Hiroshima JFUA
Kure JFUA
MiharaJFUA
Fukuyama JFUA
Higashihiroshima JFUA
Shimonoseki JFUA
Ube JFUA
Yamaguchi JFUA
TokuyamaJFUA
Iwakuni JFUA
Tokushima JFUA
Takamatsu JFUA
Marugame JFUA
Sakaide JFUA
Matsuyama JFUA
Imabari JFUA
Uwajima JFUA
NiihamaJFUA
Kochi JFUA
Kitakyushu JFUA
Fukuoka JFUA
Omuta JFUA
Kurume JFUA
lizuka JFUA
SagaJFUA
Karatsu JFUA
Tmari JFUA
Nagasaki JFUA
Sasebo JFUA
Isahaya JFUA
Kumamoto JFUA
Yatsushiro JFUA
Oita JFUA
NakatsuJFUA
HitaJFUA
Miyazaki JFUA
Miyakonojo JFUA
Nobeoka JFUA
Kacjoshima JFUA
Sendai JFUA
Kanoya JFUA
NahaJFUA
Okinawa JFUA



Figure 3-7: JFUAs in Northern Japan (Hokkaido and Tohoku)

Source: Author
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Figure 3-8: JFUAs in Central Japan (Kanto, Chubu and 5

Source: Author
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Figure 3-9: JFUAs in Southern Japan (Chugoku, Shikoku, and Kyushu-
Okinawa)

Source: Author
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3.6. Conclusion

Increasing distance between the work place and the place of residence has
been caused by the development of transport, and the administrative boundaries are
not a useful measure for urban analysis in this circumstance (Hall and Hay, 1980).
Like other countries, a definition of a Japanese functional urban region is required.
The main purpose of this chapter has been to find the Japanese functional urban
region for this thesis and, in the process, to determine an original Japanese
functional urban region. This spatial unit should be examined before starting to
analyse the Japanese urban settlements. |

To understand the concept of functional urban region and the development
of the definition in other countries, development of the US, UK and European cases
were examined in section 3.2. This helped to understand the basis of the functional
urban region. In section 3.3, several definitions for the Japanese functional urban
regions were introduced and investigated. These definitions can be classified into
two approaches: ‘Top-down’ and ‘Bottom-up’. The former pays attention to the
core place. It requires the definition of a definite ring area. On the other hand, the
‘Bottom-up’ approach focuses on self-containment. From these differences of
characteristics, the ‘Top-down’ approach seems more suitable for this project
because the main purpose of this thesis is <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>