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Table 1 Coefficients of Variation of Migration Flows

Year Mean Sta{lde_lrd Coeff%ciept
deviation of variation
1954 1136. 6 3645. 3 3.21
1955 1072. 4 3451. 0 3.22
1956 1024. 9 3313.6 3. 24
1957 1149. 8 3654. 3 3.18
1958 1150. 0 3723.2 3.24
1959 1179.9 3930. 5 3.33
1960 1294. 5 4234. 8 3.27
1961 1426. 2 4726. 1 3.31
1962 1595.5 5423.0 3. 40
1963 1678.9 5873. 6 3.50
1964 . 1755.7 6364. 1 3.63
1965 1783. 4 6411. 7 3. 60
1966 1779.3 6535. 4 3.67
1967 1817.0 6626. 5 3.65
1968 1902. 0 6922. 0 3.64
1969 1988. 1 7173.5 3.61
1970 2056. 8 7439. 6 3.62
1971 2056. 3 7326.0 3.56
1972 2005. 6 7347.3 3. 66
1973 2017.1 7480. 4 3.7
1974 1864. 0 6690. 9 3. 59
1975 1758.5 6150. 2 3.50
1976 1694. 9 6017. 7 3.55
1977 1697. 2 5869. 9 3.46
1978 1657. 4 5807. 5 3. 50
1979 1647. 4 5826. 2 3. 54
1980 1596. 9 5529. 8 3. 46
1981 1573. 8 5227. 2 3.32
1982 1560. 2 5072. 8 3.25
1983 1516. 9 4914. 1 3.24
1984 1488. 7 4790. 1 3.22
1985 1480. 0 4773.5 3.23
1986 1488.1 4874. 2 3.28
1987 1506. 7 5249. 9 3.49

BL®, ANy ay 7EOIIDBFICKRSME (3.7 Zicé&kLc. ZhLRIIBCETERAEZR L.
ZHFBIEORRIINZ(E, BIRKO S 7 7ORB UL ERE b, §0bb, AOBEHN
TEFES BEARRERREINC I, FREOHIBAN T ICRENEF Lo I Edtbind. Zhid, FERETHEM
SAREHENDBOAOBERICEL 2 D TH 5. EEEHICIZZOBOKENIFHE D, EEHIRKIE
MET 5. ZEMREMEDE T, 19T4FED S86FE E Thel 7ody, 198743, 49 & FifE & H0. 21
DOHEIIER Ctc. LIcht-> TEF KB EOHIBM TR HERN S LRI LD TV I LERET 5.

M BREHN O HI-EMMRE/ NS — 2V OEF (1954—814F)
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AH D, RETEHIERTICBET 26HEBIO 7 — 5 2 O CRIBEO 23R 45 5.

9, RRBONHETH. WEMAOBEHERE R 461746500 —-DI751%34 (1954~8T4F)
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FRBRBINV—TELTI2ORTFICE & 5 2 ENTREICTS 5.

B2RE, AT L DEINIERBITIIAR LD TH 5. EEHEL LI EORTFI 2>
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QHRT T 0% BBMT B LS T &, SMEITh I D EMNFHB <5 — » ORI S 3 EHHITZE
BNBE N1 T EERET S, B 1RTFIRS. 0% OEHHARBEE L TH0, 4FEMOADBE)
BB IRFTREALHHATES. B2 RORTAMNRTHIOBRAES S &, MRATE BEULE
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Table 2 Factor Loading Matrix of Gross-migration Flows

Year Communality Factor 1 Factor 2
1954 0.996 0. 457 0.878
1955 0.993 0. 477 0. 866
1956 0.998 0. 470 0.877
1957 0.997 0.471 0. 878
1958 0.998 0.510 0. 857
1959 0.998 0. 542 0. 838
1960 0.998 0.578 0. 809
1961 0.998 0. 627 0. 768
1962 0.999 0. 683 0.718
1963 0.998 0.722 0.676
1964 0. 999 0.752 0.642
1965 0. 999 0. 765 0.633
1966 0.999 0. 786 0. 606
1967 0.999 0. 806 0. 582
1968 0.999 0. 814 0.571
1969 0.999 0. 826 0. 553
1970 0. 994 0. 841 0. 523
1971 0.999 0. 843 0. 529
1972 0. 999 0. 862 0.501
1973 0.999 0. 876 0. 475
1974 0.998 0.874 0. 481
1975 0.999 0. 869 0. 489
1976 0.999 0. 869 0. 490
1977 0.999 0. 863 0. 500
1978 0. 999 0. 867 0. 490
1979 0. 999 0. 868 0. 487
1980 0.999 0. 866 0. 490
1981 0.999 0. 853 0.511
1982 0.999 0. 839 0.530
1983 0. 999 0. 828 0. 545
1984 0.999 0. 822 0. 550
1985 0. 999 0. 824 0. 545
1986 0. 999 0. 831 0. 537
1987 0.998 0. 863 0.492
Eigenvalue 32. 293 1. 343
Variance ‘ 95.0 4.0
Cumulative Variance 95.0 99.0

Note : Factor loadings of over 0. T are enclosed within the rectangles.
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Figure 4 Spatial Gross-migration Patterns
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Table 3 Factor Loading Matrix of Net-migration Flows

Year Communality Factor 1 Factor 2 Factor 3 Factor 4
1954 0. 704 0. 804 0. 207 0. 091 0.098
1955 0. 688 0. 800 0. 190 0. 084 0. 096
1956 0. 756 0. 842 0. 202 0. 097 0.133
1957 0. 756 * | 0.852 0.178 0. 063 0.122
1958 0.725 0.827 0.189 0. 091 0. 106
1959 0. 801 0. 830 0. 307 0. 090 0.135
1960 0. 822 0. 750 0. 431 0. 090 0.190
1961 0. 822 0. 699 0.473 0.078 0.229
1962 0. 821 0. 663 0. 530 0. 094 0.234
1963 0. 836 0. 642 0. 568 0.103 0. 245
1964 0. 840 0. 628 0. 589 0.120 0.226
1965 0. 832 0.615 0. 608 0.141 0. 194
1966 0. 804 0. 597 0.610 0. 149 0.181
1967 0. 828 0. 566 0. 660 0. 189 0.186
1968 0. 822 0. 557 0. 669 0.196 0. 167
1969 0. 809 0. 481 x | 0.702 0. 206 0.198
1970 0. 804 0. 432 0. 689 0.236 0. 268
1971 0. 780 0. 404 0. 690 0.264 0. 267
1972 0. 727 0.374 0. 658 0.311 0.233
1973 0. 660 0.251 0. 597 0. 407 0.229
1974 0. 594 0.162 0. 447 0.583 0.154
1975 0.515 0.115 0.239 0.677 0. 022
1976 0. 486 —0. 062 0. 044 0. 721 —0. 013
1977 0. 564 —0. 001 0.079 0. 777 0. 089
1978 0. 557 0. 120 0.018 0. 745 0. 146
1979 0. 586 0. 054 0.075 * | 0.781 0.132
1980 0. 546 0.083 0.155 0.679 0.251
1981 0. 555 0. 147 0. 249 0.610 0.293
1982 0. 600 0. 236 0. 268 0.534 0. 455
1983 0.677 0. 266 0. 305 0. 4179 0. 567
1984 0.672 0. 266 0. 326 0. 445 0.573
1985 0. 699 0. 240 0. 395 0.384 * | 0.618
1986 0.718 0. 342 0. 425 0. 346 0. 550
1987 0. 726 0. 366 0. 439 0. 396 0. 480
Eigenvalue 18. 395 4. 660 1. 468 1. 001
Variance 54.1 13.7 4.3 2.8
Cumulative Variance 54.1 67.8 72.1 74.9

Note : 1) Factor loadings of over 0. 5 are enclosed within the rectangles.
2 ) The year with largest factor loading is marked by % each factor.
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Space-Time Analysis of Internal Migration in Postwar Japan

Yujt MURAYAMA

The study of human migration forms an interdisciplinary research field, which is
related to many disciplines such as geography, economics, sociology and anthropology.
Geographers attempt to clarify the mechanism of migration movement from a spatial
point of view, by focusing on the flow elements of volume, direction and distance.

In this paper, in order to clarify the origin and destination characteristics of internal
migration in Japan, an attempt is made to elucidate how Japanese migration patterns
have changed spatially in the period between 1954 and 1987. The long—term transitional
trend of migration movement at a national level, has not yet been fully examined by
Japanese geographers. The O—D matrices on 34 years with 46 rows and 46 columns show-
ing inter-prefectural migration employed here is analytical data issued by the Statistics
Bureau, the Management and Coordination Agency, Japan. Okinawa Prefecture is exclu-
ded from the analysis due to the unavailability of data before 1962.

Before any analysis, I would like to outline the transition in migration patterns in
Japan briefly.

Total migrants including both intra- and inter-prefectural migration in Japan totaled
6, 536, 880 1n 1987 and of this number, inter-prefectural migrants amounted to 3, 171, 170.
This number corresponds to 5.38 per cent of the total Japanese population, which was
122, 263, 7351n 1987. This means that 5 out of 100 people moved in a year.

Figure 1 indicates the number of inter-prefectural migrants, their annual increase
rate and their sex ratio, From the late 1950s till the early 1970s, the number of migrants
rapidly increased and reached a peak in 1971 (4, 256, 605 migrants). After that year, the
number of migrants gradually decreased until 1985, but since 1986 migration trends have
shown a slight increase.

The changing trends in the increase rates suggest that migration was active in the
high economic growth period, and was inactive in the low economic growth period. It is
estimated that the acceleration of economic growth promoted the strong stream of migra-
tion. In contrast, economic stagnation weakened the mobility of the migration stream. The
sex ratio indicated that the male ratio was constantly high throughout. In the high
economic growth period, however, the difference between the number of male and female
migrants became smaller. This suggests that, in the high economic growth period, many
male migrants who sought new employment did not move alone but with their families.

Figure 2 reveals the transitional trend in the migration rate, which is the ratio of
migrants to the total Japanese population. If we compare the inter-prefectural migration
rate to the intra-prefectural one, we can see that the latter was constantly higher than the
former before 1962 and after 1973. In the period between 1963 and 1972, however, both inter-
and intra-prefectural migration showed almost the same rates. Inter-prefectural migration
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generally grew in the period of high mobility when long distance migration occurred more
frequently than short distance.

Table 1 indicates the coefficients of variation on 34 years in terms of 2070(46 x 45)inter-
prefectural pairs. The larger the coefficient the larger the dispersion flow. In other words,
a large coefficient indicates that the flow is not dispersed uniformly throughtout 2070 pairs,
but concentrated in particular inter-prefectural pairs., The coefficients of variation
increased from 1958 to 1973 when the first oil crisis broke out. Therefore the larger
coefficients in the high economic growth period signify a greater increase in the number of
migrants in certain inter-prefectural pairs connecting non-urbanized areas with urbanized
areas.

In order to grasp the temporal and spatial variation of Japanese internal migration,
an analytical framework as shown in Figure 3 has been constructed. The matrix cube
consisting of 46 origins, 46 destinations and 34 years is transformed into a two dimensional
matrix of 2070 rows and 34 columns. Then factor analysis is made on this matrix and
reduces 34 years into a small number of time dimensions. The result of this analysis is
shown in Table 2. Two factors with eigenvalues over 1. 0 are extracted to explain 99. 0 per
cent of the total variance.

Factor 1, having 25 factor loadings of over 0.7, indicates the spatial migration
pattern after 1963. Figure 5 —A shows the factor score distribution. Flow lines are
classified into four stages based upon the magnitude of factor scores. The larger the factor
score is, the greater the volume of migraion is. Broken lines show negative factor scores
of less than —1.0. A large negative score appears when the difference in migration volume
1s between factor 1 and factor 2. The largest positive flow is the one from Tokyo to Sai-
tama whose factor score 1s 27. 4. There exist 15 flow lines with factor scores of over 3. 0. The
origins and destinations of these 15 flow lines are all included within the Tokyo Metropoli-
tan Area or within the Osaka Metropolitan Area, In the Tokyo Metropolitan Area, the
migration movements within the four regions of Tokyo, Saitama, Chiba and Kanagawa,
are dominant. Within this metropolitan area, the flows show a two-way directional
movement, but to be more precise, the migrants from Tokyo to its surroundings are a
litle bit greater in number than in the opposite direction, that is, the migrants from
Tokyo’s surroundings to Tokyo. In the Osaka Metropolitan Area also, the migration
movement from Osaka to its surroundings is striking.

Factor 2, having nine loadings of over 0.7, indicated the spatial migration patterns
until 1962. Figure 5 —B shows the factor score distribution. The largest score 1s the flow
from Niigata to Tokyo whose score value is 11.58. The flow lines from non-urbanized
areas to urbanized areas are widely distributed in the map. Tokyo, Osaka, Aichi and
Fukuoka play important roles as destinations for migration. Tokyo attracts a great
number of migrants from central and eastern Japan. Osaka also draws a great number of
migrants from western Japan, especially from the Kinki and Shikoku districts. Aichi
gathers a considerable number of migrants from the Chubu district and Fukuoka from the
Kyushu district. It is characteristic that there exist two large migration fields centering on
Tokyo and Osaka, and two small sub migration fields centering on Aichi and Fukuoka.
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In comparing the map patterns of these two periods, we can say that the centripetal
nodal structure focusing on Tokyo, Osaka, Aichi and Fukuoka as the nuclei of in-
migration until 1962 turned into a weak centrifugal structure dominated by migration from
the large metropolitan areas to their surroundings or to distant regional capital cities after
1963. In short, since 1963, the dominance of in-migration has shifted gradually into the
dominance of out-migration, in the large metropolitan areas. Factor 2 has 32 factor
scores of more.than 3.0, whereas Factor 1 has only 15 scores of over 3. 0. The fact that the
largest scores of over 3.0 are few in number means that a small number of inter-prefectu-
ral pairs have a great number of migrants. Therefore in the period between 1963 and 1987,
the migration movement within the Tokyo Metropolitan Area was more active than to be
expected.

Net-migration data are employed here to grasp the more drastic change in Japanese
migration flows over 34 years. Net-migration is computed as the difference between in-and
out-migration for each inter-prefectural pair. After the same procedure as Figure 3 is
undertaken using the matrix of net-migration, the results shown in Table 3 are obtained.
Four extracted factors whose eigenvalues are over 1.0 explain 74.9 per cent of the total
variance. As can be seen, four clusters of time periods are obtained. Consequently 34
spatial migration patterns for 34 years are reduced into the four representative patterns.

Factor 1 accounting for 54. 1 per cent of the total variance possesses high factor load-
ings of over 0.5 for 15 years after 1954. This indicated that the spatial net-migration
pattern was very similar during these 15 years. This period reflected a time of pre-high
economic growth to mid-high economic growth in Japan.

Factor 2, accounting for 13.7 per cent of the total variance, possesses high factor
loadings of over 0. 5 for 12 years from 1962 to 1973. It can be said that the spatial migration
pattern was stable during these 12 years. The high economic growth period in Japan ended
in 1973 when the first oil crisis occurred. Factor 2 is interpreted as the spatial net-migra-
tion pattern in the high economic growth period in Japan.

Factor 3 possessing high loadings for nine years after 1974 has the highest loading in
1979 when the second oil crisis broke out, and since then, the loadings have gradually
become lower, This factor reveals the spatial net-migration pattern in the low economic
growth period.

Factor 4 which possesses high loadings for four years after 1983, indicates the spatial
net-migration pattern in the stable economic growth period which follows the low econo-
mic growth period. '

As mentioned above, the changes in Japanese migration patterns over 34 years is
divided into four periods, based upon the inter-regional similarity of the net-migration. It
is considered that a certain year with the highest loading represents the spatial pattern of
the factor in each period. Accordingly, the transition from the first to the fourth-period
will be discussed here by mapping the flow patterns of four representative years, that is
1957 (factor loading of 0.852), 1969 (loading of 0.702), 1979 (loading of 0.781) and 1985

(loading of 0. 618).
a) The first period : 1957
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Figure 5 —A shows the spatial net-migration pattern in 1957. The largest net-
migration is from Niigata to Tokyo whose excess number of migrants is 19, 627, and the
second largest from Fukushima to Tokyo whose excess number of migrants is 19, 598. The
enormous amount of in-migration to Tokyo from eastern Japan stands out remarkably.
There exist ten flow lines whose net-migrants exceed 10, 000 in number. Nine out of ten
flow lines direct their courses toward Tokyo. This was the golden period when Tokyo had
a strong absorbing force gathering a great number of migrants from all over the country.

Osaka, though its pulling force is not as strong as that of Tokyo, collects many flow
lines of in-migration from western Japan, especially from the Kinki, Chugoku and
Shikoku districts. Aichi draws four flow lines of in-migration from neighboring prefectures
such as Shizuoka, Mie, Nagano and Gifu. Though Fukuoka collects six flow lines from all
the prefectures in the Kyushu district, the pulling force itself is not so strong.

This corresponds to a period when many industrial enterprises began to require mass
labor forces in large metropolitan areas such as Tokyo, Osaka, Aichi and Fukuoka where
many factories were rapidly being established. The qualitative change in the Japanese
economy from agriculture to industry brought about the increase in labor migrants from
rural to urban areas. The simple flow structure characterized by the strong stream of
migration from remote rural areas to central urban areas, especially to Tokyo, 1s to be
noted in this period. However, strong in-flow to Tokyo’s neighboring areas from distant
rural areas had not yet appeared in this period.

b) The second period : 1969

Figure 5—B indicates the spatial net-migration pattern in 1969. The largest net-
migration is the flow from Tokyo to Saitama whose excess number of migrants is 80, 371,
and then comes the flow from Tokyo to Chiba whose excess number of migrants is 67, 301.
Tokyo still continued to absorb many migrants from eastern Japan, and Osaka from
western Japan, but the pulling force itself tended to weaken in comparison with the first
period. In both Tokyo and Osaka, the number of in-migrants from neighboring areas
decreased. The number of in-migrants from the Kanto district decreased in Tokyo, but on
the contrary the number of out-migrants to the Kanto district increased considerably. It is
also noticeable that there appeared flow lines from rural areas to Tokyo’s surroundings
such as Saitama, Kanagawa and Chiba. This phenomenon was not seen in the first period.

¢) The third period : 1979

Figure 5 —C indicates the spatial net-migration pattern in 1979. The largest net-
migration is the flow from Tokyo to Saitama whose excess number of migrants is 55, 499
and next comes the flow from Tokyo to Chiba whose excess number of migrants is 51, 917.
Many flow lines seen in the previous periods almost disappeared in this period. Long
distant migrants to Tokyo and Osaka were few in number and especially Tokyo’s pulling
force for migration became weak in this year. The active movements within the Tokyo
Metropolitan Area are only worth pointing out. Tokyo’s substantial out-flow to its
surroundings were still noticeable, although the number of out-migrants decreased to
some extent. Though the flow scale was not so large, limited in-migration to Tokyo from
the Kinki district remained unchanged even in this period. Osaka’s substantial increase in
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out - migrants to its surroundings was also remarkable. Net-migrants from Osaka to
Nara reached 19, 969 in number, indicating that Nara came to function as a dormitory
area for Osaka as time passed. ,

On the whole, this period is characterized by the existence of a small number of flow
lines whose lengths are comparatively short. This fact suggests that out- and in-migrants
were balanced in number. The migration rates are also low in this period as Figure 2
shows. The migration rate which was 4. 1 per cent in 1970, decreased to 3. 0 per cent in 1979.
Thus we may say that pushing and pulling forces were at their weakest level in this period,
out of the established four periods. There exist many prefectures having no flow lines
outside the Tokaido Megalopolis. The balance of out- and in-migration in the non-urbaniz-
ed areas outside the Megalopolis is supposed to have been brought about by the increase of
returning migration from the areas within the Tokaido Megalopolis to these non-urbanized
areas. This returning migration did not occur in the previous periods.

d) The fourth period : 1985

Figure 5 —D indicates the spatial net-migration pattern in 1985. The largest net-
migration is the flow from Tokyo to Saitama whose excess number of migrants is 18, 409.
Though the outflow from Tokyo to its neighboring areas still prevailed, the total number
decreased to one third of that in 1979. Tokyo’s pushing force was weakened, but on the
contrary, its pulling force was strengthened particularly in respect to northern Japan.
Flow lines originating from western Japan directed toward Osaka in the first and second
periods, but they changed their destinations from Osaka to Tokyo in this period. In this
manner, Osaka’s pulling function was lowered, but in contrast, Tokyo’s was heightened,
At the same time, due to the intensity of Tokyo’s pulling power, its neighboring prefec-
tures also began to intensify their pulling force.

The purpose of this study was to reveal how many clusters of periods Japanese
internal migration was divided into between 1954 and 1987, and to clarify what kind of
spatial pattern each derived period indicated. Main findings are summarized in the follow-
ng two points.

1. Only two factors were obtained by factor analysis applying for the total migration
flow data. This result suggests that drastic structural changes have not occurred many
times, and that spatial migration patterns have constantly changed fundamentally for 34
years. From the temporal point of view, Japanese internal migration was represented
roughly by the two spatial patterns, that is, the patterns until and after 1962. The spatial
pattern until 1962 showed a simple bipolar nodal structure dominated by the strong migra-
tion stream from eastern Japan to Tokyo and from western Japan to Osaka. In contrast,
the spatial pattern after 1962 was characterized by a dominant complicated internal
movement within the Tokyo Metropolitan Area, not showing the distinct nodal structures
centering on Tokyo and Osaka as the nuclei. The pulling function of Osaka was lowered
after 1963.

2. In terms of net-migration, 34 spatial patterns over 34 years were reduced into four
major patterns, that is, the patterns from 1954 to 1964 (the first period), from 1962 to 1973
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(the second period), from 1974 to 1982 (the third period) and from 1983 to 1986 (the
fourth period). These four periods which were closely related to the trends of the Japanese
economy were named here 1) pre- and early high economic growth period, 2) high
economic growth period, 3) low economic growth period and 4) stable economic growth
period. Strong streams of migration from eastern Japan to Tokyo and from western
Japan to Osaka in the first period demonstrate that in the large metropolitan areas,
enterprises needed a great deal of labor force from non-urbanized areas with fewer job
opportunities. The spatial pattern in the second period was very similar to that of the first
period. However, the pulling forces of Tokyo and Osaka were lowered to some extent in
the second period. It is also characteristic that the tendency of out-migrants to go from
Tokyo to its neighboring areas became prominent in this period. In the third period, out-
migrants from Tokyo to its surroundings were still great in number but the volume itself
decreased. The dominance of one-way directional migration stream was stopped by this
period and out- and in-migration became balanced. People preferred not to move in the
third period. In the fourth period, a similar spatial pattern to the first and second periods
reappeared. In short, the movement from non-metropolitan to metropolitan areas became
distinct again. By its pulling function, Tokyo came to attract many migrants again not
only from eastern Japan but also from western Japan. We have to note that Osaka which
had had a strong pulling force could not recover its former power unlike Tokyo, in 1987.

Finally following two points became evident as conclusions of this analysis. Firstly,
one-way movement from rural to urban areas prevailed in the first and second periods,
but the strong stream of migration calmed down due to the rise of two-way movement and
a decrease in the migration rate in the third and fourth periods. Secondly, migration
patterns were transformed from a bipolar structure centering on Tokyo and Osaka in the
1950s 1nto an unipolar structure centering on only Tokyo in the 1980s.
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