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Abstract: This study is aimed at determining the effect of the process of urbanization on the�spatial

distribution of the population of Japan over the past 97 years. The analysis refers to the process

of population concentration in general and the process of concentration of urban populations

by prefectures. An increase in the number of local populations was connected with the process

of their redistribution and their progressive concentration which allows to determine the five

main stages of urbanization expressed by the change of concentration indexes.
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1. Introduction

Urbanization is a complex process which has many aspects and is intrinsically

connected with the increase in population concentration due to the development

of existing cities, the establishment of new urban centres and the creation of larger

urbanised areas in which an increasing percentage of the local population becomes

concentrated. At the same time, the discussed process has a decisive impact

on the�population distribution determining the transformation of spatial population

structures (population distribution) which become clearly visible through long−term

variability analyses.

In the case of Japan, especially intensive transformations in population structures

by prefectures were initiated in the 2nd half of the 19th c. Following the Meiji Restoration

(1868), the basis of the national socio−political and economic system were changed

(Allen 1962; Hall 1979). Accelerated industrialisation initiated the process of urbanization

and the progressing concentration of population, which was most strongly manifested

in the 20th c. The spontaneous character of these processes accompanied by

the�dynamically increasing population density was expressed in the transformation
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of population distribution structures and led to the formation of the currently existing,

dynamically growing vast urbanised band – the Nippon Megalopolis – which concentrates

60% of the country’s total population and 73.5% of the urban population on 12%

of the�Japan’s territory (Mydel 1980, 2000).

2. Processes of population concentration and redistribution

Concentration measures applied to this analysis allow the determination of changes

in the spatial population distribution and, indirectly, a determination of the impact

of the�urbanization process on such changes. The notion of concentration is in this case

equivalent to the notion of unevenness: the larger the number of population concentrated

in a small number of units , the higher the level of concentration (unevenness).

The�graphic illustration of these indexes is reflected in a concentration curve (Lorenz

curve). It is drawn on the basis of data contained in two cumulative ranges. The first

contains the percentage of population ranked following the increasing population density;

the second contains a percentage of the areas occupied by the relevant population.

The�graph obtained this way may serve to calculate concentration indexes1 . The first

of them, called the concentration ratio (η) informs about unevenness in population

distribution. An additional index, called concentration degree (k), determines the asymmetry

of the concentration curve. According to R. Jedut it is: “the measure of a degree

of concentration”, aimed at rendering the actual accumulation (concentration)

of the�population in figures, explaining at the same time “the reason for the shape

of the�curve” (Jedut 1961). The degree of concentration allows to a certain extent

to assess the role of the cities in the structure of population distribution; the�increasing

disparity between the concentration ratio and concentration degree testifies

to the�significant role of large cities in the structure of population. (Kosiński,

Wojciechowska 1967; Kosiński, Jerczyński 1965).

2.1. Total population concentration

On the threshold of the 20th c. Japan had 45.5 million inhabitants (1898), of whom

less than 5.5 million (12.1%) lived in towns and cities. By 1995 the population increased

to 125.6 million, of whom 98.0 million (78.1%) lived in the cities. This almost triple

(276.6%) increase in the population as compared to the almost 18 times larger urban

population growth (1781.8%) illustrates the scale of the urbanization process accompanied

by the changes in population distribution and concentration levels (Fig.1).

In 1898 indexes of population concentration in Japan by prefectures amounted

respectively to: η=0.4424, k=0.3637. This concentration resulted on the one hand from

uneven distribution of the country’s population and, on the other hand, huge disparities

between the least populated areas (Hokkaido – 8 persons/km2) and the most densely

populated ones (Tokyo – 967 persons/km2) with the mean population density

of 115 persons/km2. The areas with low population densities had a decisive influence

 on indexes of population concentration, as shown in the difference k−η = −0.0787.

1 Detailed methodology of the calculation of the indexes used is fully described by  R. Jedut (1961).
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Until 1995 the values of the indexes increased respectively: η= 0.5596, k = 0.6486

which confirmed the process of increasing disparities in the spatial distribution

of the�population. They chiefly resulted from an uneven increase in the population

by prefectures and the increasing concentration of the population in prefectures

constituting the country’s urban and economic centres. At the same time, disparities in

population densities between the least densely populated areas (Hokkaido – 73 persons/km2)

and the most densely populated ones (Tokyo – 5384 persons/km2) increased, while

the�general increase in the population density in Japan increased to 337 persons/km2.

However, contrary to 1898, the decisive influence on the concentration indexes was

due to the large numbers of population in a small area (and thus high density), which

is indicated by the positive value of k−η = 0.0890.

In 1898 prefectures with a decisive influence on the concentration formed four

major centres. The first in the Kanto region (Tokyo, Kanagawa, Saitama); the second

in the Tokai region (Aichi); the third in the Kinki region (Osaka) and the fourth

in the�North Kyushu (Fukuoka). Additionally, they included the Kagawa prefecture

on Shikoku Island near Osaka. In total, the seven above−mentioned prefectures comprised

21.1% of the total population, covering 5.8 % of the country’s territory. The progressing

Fig. 1. Japan. Changes in number of total and urban population and population density:

1898−1995

Ryc. 1. Japonia. Zmiany liczby ludności ogółem i ludności miejskiej oraz gęstości zaludnienia

w okresie 1898−1995
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process of concentration in the 20th c. reduced the number of such prefectures to two:

Tokyo and Osaka. In 1995 they covered 1.1% of the country’s territory with as much as

16.4% of the�total population; 22% of the total population lived in four prefectures,

of which three surrounded Tokyo (Kanagawa, Saitama, Chiba), while the last – Aichi

– where the�third largest metropolitan area of Nagoya is situated in . In total, the prefectures

from the�first and second group covered 5.4% of the country territory, on which 38.4%

of the�total population was concentrated (Fig.2).

In 1898 the prefectures with the lowest population densities constituted a compact

area in northern Japan including Hokkaido Island (subject to an intensive colonisation

campaign) and the entire region of Tohoku. This group also included two montane

prefectures: Gifu and Nagano and peripheral Miyazaki and Kochi. In total they

concentrated 20% of the population covering 50.9% of the country’s territory. In 1995

the area covered by the prefectures with the lowest population densities increased to

56.7% of the territory of Japan. They consisted of Hokkaido, the Tohoku region (except

for Miyagi), Niigata and Fukui from the Hokuriku region, Tottori and Shimane from

the�San’in region, the prefectures of Southern Kyushu (except for Kumamoto and

Okinawa), as well as Nagano and Kochi (Fig. 1).

The changes observed during the 97 years analysed allow it to be stated that

the�progressing process of concentration was accompanied by shifts in population

distribution which, on the one hand, led to the formation of small and very densely

populated areas, and, on the other hand, the share of prefectures with low population

densities in the total country’s territory increased. The processes of concentration and

population redistribution analysed in this study led to the transformation of the pattern

with four settlement centres (Tokyo, Aichi, Osaka, Fukuoka) to a bipolar one (Tokyo,

Osaka). It is a result of the process of urbanization – suburbanization leading the strong

concentration of the population in two cities which at the same time form the cores

of two largest metropolitan areas and Japan’s main economic centres. It should be stressed

that while in 1898 the main influence on concentration indexes was by vast areas with

low population density, in 1995 their values were shaped by large concentrated urban

settlements. This is expressed in the change in the difference (k−η), which in 1898−1925

was negative (for the total population) while since 1930 has noted positive values reaching

the highest value of 0.1029 in 1980 (Tab.1).

2.2. Concentration of urban population

The distribution of the urban population is characterised by a much greater

unevenness, which is reflected in values of concentration indexes amounting relatively

to: η=0.7378, k=0.8520 (1898). Such a high concentration of urban population was

connected with the existence of two major urban centres (Tokyo and Osaka). The first

one concentrated as many as 26.3% of the total urban population on the territory

of a prefecture which covered only 0.6% of the country’s territory. On the territory

of the�Osaka prefecture, covering 0.5% of the territory of Japan, another 15.9%

of the total urban population was concentrated. In the next four prefectures containing

larger cities (prefecture Kanagawa–Yokohama, prefecture Aichi–Nagoya, prefecture
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Fig. 2. Japan. Concentration of total population in 1898 and 1995

Ryc. 2. Japonia. Koncentracja ludności ogółem w latach 1898 i 1995
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Tab. 1. Japan. Changes in value of concentration indexes of total and urban population: 1898−1995

Tab. 1. Japonia. Zmiany wartości wskaźników koncentracji ludności ogółem i ludności

miejskiej w okresie 1898−1995

Kyoto–Kyoto, prefecture Hyogo–Kobe), covering 5.3% of the country’s territory 19%

of the total urban population was concentrated. All in all in 1898 the above−mentioned

six prefectures with urban centres exceeding 100 thousand inhabitants concentrated

as much as 61.2% of the total urban population on a territory of only 6.4% of the total area

of Japan. Thus the greatest impact on the values of concentration indexes was found

in areas with a strong concentration of urban population (k−η=0.1142), while the areas

with the lowest density of urban population creating the last quintile covered as much

as 76.1% of the country’s area (Fig. 3).

It should be stressed, however, that in 1898 the influence of urban population

on population distribution was very limited, as it constituted only 12.1% of the total

population and urbanization processes were limited to the areas of a few larger urban centres.

By 1995 indexes of population concentration dropped relatively to: η=0.6172,

k=0.7327. It was a result of a spontaneous urbanization process which was manifested not

only in the growth of the size of urban centres but chiefly in their spatial diffusion.

Thanks to that the values of the relevant indexes dropped while their difference was still

positive: k−η=0.1155, which testified to the continuation of the dominant influence

of large urban centres on the indexes subject to analysis.
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Fig. 3. Japan. Concentration of urban population in 1898 and 1995

Ryc. 3. Japonia. Koncentracja ludności miejskiej w latach 1898 i 1995
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The prefectures whose influence on concentration was decisive were still Tokyo

and Osaka concentrating 20.7% of the total urban population. Further 19.8% were

concentrated in the prefectures of Saitama, Kanagawa and Aichi. In total, 40.5% of urban

population was concentrated in 4.1% of the territory of Japan. This to a large extent

reflected the general population concentration, which justifies the thesis that in the�period

subject to analysis the structures of general population distribution were more and more

clearly related to the patterns of distribution of urban population. This process was

caused by the spontaneous urbanization involving an increasingly large percentage

of the population (78.1% in 1995) and confirms its decisive influence on the redistribution

of the population and the formation of the present structure of the population of Japan

similar to the distribution of the urban population (cnf. Fig. 2 and Fig.3).

3. The process of urbanization and changes in concentration indexes

The process of urbanization progressing throughout the 20th c. led to significant

changes in concentration indexes and thus revealed relationships between

the�development of cities and urbanized areas and the population distribution. Considering

the relevant indexes one can distinguish five stages of the process of urbanization

of the population of Japan.

The first stage from 1898 to 1930 was characterized with a standstill as regards

the�ratio of the general population concentration (η) with a steady growth of the degree

of concentration (k). Due to this, in 1930 the difference k−η assumed a positive value for

the first time (0.0118), thus concluding the period of the influence of large areas with low

population densities on the values of concentration indexes (Tab.1). This was connected

mainly with the intensive colonisation of Hokkaido and the Tohoku region (Kuroda 1973,

Taeuber 1958). In the same time the indexes of concentration of urban population

showed a weak decreasing trend (by 6.3% for the concentration ratio and by 4.5% for

the�degree of concentration). This testifies the fact that new areas began to be involved

in progressing urbanization process, which slightly reduced the unevenness

in the�distribution of urban population between old and new urban centres. However,

a slightly lower drop in the values of degree of concentration (k) may testify to a still

persisting strong influence of large cities on the concentration.

The second stage of the 1930s is characterised with an increase in concentration

indexes (Fig. 4), by 6% for general population concentration ratio (η), while the degree

of concentration (k) increased by 12%. The growing difference (k−η confirms the�increasing

influence of large urban agglomerations on concentration (Tab.1). An increase

in�concentration was also noted for urban population, relatively by 6% (η) and by 4.5% (k).

A slower growth rate for the degree of concentration is an argument for a persistently faster

urbanization process outside the two main urban centres (Tokyo and Osaka).

The subsequent, third stage took place from 1940 to 1950, when the processes

of redistribution of the population were chiefly due to war operations. As a result

of destruction affecting the most industrialized and urbanised areas, as a result of which

the population were deprived of means of subsistence, a dramatic migration to rural

areas was observed. The population of Tokyo and Osaka prefectures, which in 1940



145THE URBANIZATION PROCESS AND REGIONAL DIFFERENTIATION ...

accounted for approx. 16.7% of the country’s total population, decreased by respectively

32.0% and 30.4% and thus in 1947 only 10.6% of Japan’s population was concentrated

in that territory. As a result of deconcentration processes the ratio of concentration (η)

dropped to 10.6% and reached the lowest value ever noted – 0.4338. An even greater

decrease (16.8%) was noted for the degree of concentration (k) which confirmed that the

influence of the areas with high concentrations on population distribution also decreased.

The values of indexes of concentration of urban population also dramatically dropped

(η by 13.8%, k by 13.5%), which testifies that urban population was more strongly affected

by the process of deconcentration. However, it should be stressed that the degree

of the�concentration of the urban population increased significantly (by 3.9%)

in 1947−1950, which should be attributed to the great wave of migration of residents

returning to the main urban centres which were first reconstructed after the war. During

that period, the population of Tokyo and Osaka increased respectively by 25.5%

and 15.7% (Fig. 4).

The fourth stage of spontaneous industrialisation and urbanization of Japan took

place between 1950 and 1975. During that period the fundaments of the existing pattern

of the population distribution were formed, and the level of urbanization increased from

Fig. 4. Japan. Changes in value of concentration indexes of total and urban population and

stages of urbanization process (I−V): 1898−1995

Ryc. 4. Japonia. Zmiany wartości wskaźników koncentracji ludności ogółem i ludności

miejskiej oraz stadia procesu urbanizacji (I−V): 1898−1995
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37.3% to 75.9%. Following migrations to dynamically developing cities, the general

population concentration indexes increased respectively by 23.8% (η) and 39.3% (k)

(Fig.3). The degree of advancement of urbanization processes is also reflected by an

increase in the difference k−η, from 0.0246 in 1950 to 0.1019 in 1975 (Tab. 1).

A different process was noted for the urban population concentration indexes,

which in the initial period (1950−55) decreased (η –9.3%, k –12.2%). It was the effect

of diffusion of urbanization processes towards the poorly urbanised areas which was even

greater due to administrative changes associated with the establishment of a large number

of new cities. In 1950−55 the share of urbanised areas in the country’s total territory

increased from 5.3% to 18.0%, while the number of the towns and cities grew from

254�to 496, and in the entire subsequent period increased only by 169, and in 1995

reached the number of 665. Thus the core of the urban network in Japan was formed,

and the increase of urban population concentration indexes which appeared again

after the�mid−1950s was on a significantly lower level than the same process before

WWII (Fig. 4).

The last, fifth stage took place from 1975 to 1995 and is characterised with

a slowing−down of the process of general population concentration, which is confirmed

by insignificant increases in concentration values (η – 3.4%, k – 0.8). A similar process

was observed for the concentration of the urban population (η – 1.0%, k – 0.1%). This

justifies the thesis that the structures of population distribution are approaching a level

of maximum concentration. The rate of increase in the degree of concentration (k)

is close to zero, which testifies that the areas with the greatest general population and

urban population concentrations reached their maximum population density – the level

of saturation – and their influence on the concentration stabilised on the existing level.

4. Conclusions

The above analysis of the changes in concentration indexes allows us to state that

the process of urbanization which took place from 1898 to 1995 led to the changes

in the�systems of population distribution patterns in Japan. On the one hand the population

concentration increased generally as a result of the development of large urban centres

in which an increasing percentage of the Japanese population concentrated; on the other

hand, the values of indexes of concentration of urban population decreased, as the result

of the spatial diffusion of urbanization processes. Spatial structures of total and urban

population distributions initially significantly differed but, as a result of the increasing

urbanization reached similar levels in 1995.
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Proces urbanizacji a regionalne zróżnicowanie dystrybucji

ludności Japonii w latach 1898−1995

Streszczenie

Przekształcenia gospodarcze i społeczno−polityczne jakie zainicjowała w Japonii

Restauracja Meiji (1868) uruchomiły procesy demograficzne, które w okresie ostatnich

97 lat (1898−1995) doprowadziły do zmian w przestrzennych układach dystrybucji

ludności. Japonia przekształciła się z kraju feudalnego, w którym jedynie 12,1% ludności

żyło w miastach (1898) w jedną ze światowych potęg gospodarczych, w której wskaźnik

urbanizacji osiągnął w 1995 r. wartość 78,1% (Ryc.1).

Proces urbanizacji był główną siłą, która doprowadziła do przekształceń w układach

dystrybucji ludności. Wynikiem przestrzennych przemieszczeń był wzrost koncentracji

ludności ogółem wyrażony wzrostem wartości stosunku (η) i stopnia (k) koncentracji

ludności ogółem (Tab. 1). W tym samym okresie wartości przedmiotowych wskaźników

dla ludności miejskiej spadły potwierdzając postępujący proces przestrzennej dyfuzji

obszarów miejskich wywołany żywiołową urbanizacją. Spośród wyróżnionych pięciu faz

urbanizacji to właśnie czwarta, obejmująca lata 1950−1975, miała największy wpływ

na wykształcenie się zasadniczego trzonu miejskiej sieci osadniczej Japonii. W latach
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1950−55 udział terenów zurbanizowanych w ogólnej powierzchni kraju wzrósł z 5,3%

do 18,0%, zaś liczba miast zwiększyła się z 254 do 496, podczas gdy w całym późniejszym

40−leciu wzrosła jedynie o 169 ośrodków osiągając w 1995 r. liczbę 665. Notowany

od początku lat 60. wzrost wskaźników koncentracji ludności miejskiej był więc wynikiem

procesów urbanizacji i megalopolizacji obejmujących historycznie ukształtowane

centra osadniczej oraz nowo utworzone lub rozrastające się przestrzennie ośrodki

miejskie (Ryc. 4).

Również w wyniku urbanizacji początkowo znacznie różniące się od siebie

przestrzenne układy dystrybucji ludności ogółem i ludności miejskiej osiągnęły w 1995 r.

zbliżony obraz przestrzenny. Czterobiegunowy układ rozmieszczenia ludności ogółem

obejmujący prefektury: Tokio, Aichi, Osaka, Fukuoka przekształcił się w dwubiegunowy

– Tokio, Osaka (Ryc. 2). Nawiązuje on ściśle do układu dystrybucji ludności miejskiej,

który w badanym okresie uległ nieznacznym zmianom zachowując swoje historycznie

ukształtowane centra – prefektury miejskie Tokio i Osaka (Ryc. 3). O ile jednak w 1898 r.

ludność miejska stanowiąca niewielki odsetek ogółu nie wywierała tak zdecydowanego

wpływu na dystrybucję ludności ogółem to w 1995 r. była ona główną siłą kształtującą

przestrzenne rozmieszczenie ludności ogółem, (Ryc. 2 i 3).
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