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1. Introduction

In this paper we study the urbanization process of the Finnish population over a long period of
one hundred and twenty years, from 1875 through 1995. We apply the ROXY-index analytical
method to the population data for a set of twenty-five large urban spatial units in Finland. Each

of these spatial units either @ comprises a large city and its suburbs or @ is a large city itself.

The population data arranged for our analysis are dated backwards: D from 1995 to 1970 in five-
year intervals, and @ from 1970 to 1875 in ten-year intervals. This long-term period of time cov-
ers the major stages of the modern industrialization process in Finland, for example, the era of
rapid growth of railroad services, which started in 1862 between Helsinki and the inland city

Hameenlinna.

During the one hundred and twenty years being investigated in this paper, the large urban centers
in Finland seem to have shown the particular trend of the urban-change path. One factor behind
this trend is the existence of the agglomeration economies and diseconomies in large urban cen-
ters (Isard, 1956). Agglomeration benefits cause the accumulation of social and human capital,
which produces in turn more agglomeration benefits. The primary purpose of the present paper
is to examine whether or not the agglomeration and deglomeration phenomena observed for the
process of population development in a system of spatial urban units in Finland would follow a
cyclical path, as has been analytically and theoretically suggested by Van Klaassen (1979, 1981)
and empirically tested by Kawashima (1978,1985,1994) and Hiraoka and Kawashima (1993).

2. Background of Population Development

It has been estimated that the Finnish population was approximately 250,000 in the middle of the
16th century. It increased to nearly 430,000 by 1751. It doubled within the following fifty
years, and then redoubled within the next sixty years (Source: A World Population Year Mono-
graph, 1974). The Finnish population in 1995 was a slightly over five million.

In 1809 Finland became an autonomous state within the Russian Empire, and in 1917 became an
independent state. Finland joined the European Union in 1995 (Source: Statistics Finland).

Under the above-mentioned historical circumstances, the Finnish industrialization started in the
1870’s. Before that, the progress of urbanization was rather modest. Shortly before the year
1870, the crude birth and death rates both began to decline from much higher rates. As a
result, the crude birth and death rates dropped to 37.0 permillage and 22.2 permillage respectively
by the middle of the 1870’s, as indicated by Table 1. From this table, it can also be seen that the
decreasing tendency continued until the 1990's for the crude birth rate and until the 1950’s for the
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Table 1 Mean-population, Live-births, Deaths and Increase in Population (per 1000 mean-popu-

lation): In Finland For Period 1871-1995 (unit: permillage of mean-population)

Period Mean-population Live-births Deaths Increase in population
(Persons) (%) (%0) (%o)
1871-1880 1,915,300 37.0 22.2 15.3
1881-1890 2,213,035 35.0 21.1 144
1891-1900 2,509,510 32.6 19.9 11.0
1901-10 2,785,425 32.4 18.7 10.3
1911-20 3,072,440 27.0 18.9 6.7
1921-30 3,317,625 23.6 14.9 9.5
1931-40 3,589,696 19.7 14.0 6.5
1941-50 3,817,200 24.3 13.6 11.1
1951-60 4,248,900 20.7 9.3 9.8
1961-70 4,563,100 16.8 9.5 33
1971-75 4,663,975 13.1 9.5 4.0
1976-80 4,752,264 13.6 9.3 2.7
1981-85 4,853,338 13.4 9.3 5.1
1986-90 4,949,512 12.6 9.8 3.4
1991-95 5,063,660 12.8 9.8 4.5

crude death rate, in parallel with the development of the industrialization process D,
From the 1870’s, the industrialization process caused dynamic interregional migration within Fin-
land, to influence significantly the age structure of the urban population. The young people
rapidly immigrated into urban centers, to make the proportion of the economically-active popula-
tion in urban centers much greater than in rural areas. In the 1870’s, the proportions of elderly
people over sixty-five years of age in urban centers were 5.2 percent for men and 7.0 percent for
women. In the same decade, the proportion of the urban population rose to 7.5 percent, and con-
tinuously increased thereafter for a while, with an average annual growth rate of approximately
3.0 to 4.0 percent.

During the long period of time since the middle of the last century, several important historical
incidents took place which influenced the spatial population changes, though some of them may
be considered as exogenous to the urbanization process. For example, there were the years of
the great famine from 1866 to 1868, which reduced considerably the proportion of children and
elderly persons in the population. The industrial breakthrough took place in 1870 through 1917,
when foreign trade developed rapidly with Russia, which was experiencing an economic boom at
that time.
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In the first half of the twentieth century, the first wave of emigration mainly to North America
took place between 1901 and 1920, when around 140,000 persons emigrated out of Finland, as
indicated by Table 1. After the Russian Revolution in 1917 and the Finnish civil war in 1918, the
newly independent Finnish state had to redirect its foreign trade from the USSR to the western
countries. The period betw.een World War I (WW ) and World Warll (WWII) was a time of
political and economic stability for Finland. After WW I, more than 400,000 persons moved out
of the regions that had been newly occupied by the USSR, to settle in rural areas and cities within
their home country Finland. Some cities, as a consequence, got substantial additions to their

populations.

In the 1950's and 1960’s, there was the second wave of emigration, this time mainly to Sweden.
The net emigration was approximately 70,000 persons in the 1950’s, as indicated by Table 1.
According to the Swedish population census, 101,000 persons of Finnish origin were living in
Sweden in 1960. The majority of them were women (60,000 persons). In the 1960’s, the emi-
gration movement to Sweden accelerated. The 1970 population census registered 270,000 persons
of Finnish origin living in Sweden in that year (Source: A World Year Population Monograph,
1974). It is to be noticed that both of the first and second emigration waves coincide with the
periods of industrial stagnation in the economic cyclical variations in Finland.

Meanwhile, the Helsinki metropolitan area, which is the largest conurbation center in Finland,
had been receiving the net migration throughout the whole period being investigated in this paper,
and still presently continues to grow. In order to balance Helsinki's status as an exceptionally
strong urban center in Finland, the national government tried to implement in the 1960’s and 1970’
s various regional policies to create other growth-pole centers in the country. Those efforts nev-

ertheless failed.

The latest milestone in the development of the urbanization process in Finland happened in the
early 1970’s. Around this time, the natural growth of the population in rural areas became no
longer enough to supply for population growth in rural areas, and the continued migration to
urban centers from rural areas started to deplete human resources in rural areas. After that, the

relative importance of large urban centers has increased even more.

3. Population Data for Urban Spatial Units

For our study, we first chose a set of Finnish cities each of which O had a population of more
than 20,000 in 1990 and @ existed in 1875 as a municipal administrative unit.

During the period from 1875 through 1995, several new cities have been born, some old cities

have lost population, and some cities have changed their administrative boundaries. Therefore,
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our criteria for choosing cities may perhaps generate a bias in our results in the sense that our list
of chosen cities excludes some old cities which used to be more important in the 19th century,
and some small cities which have been growing fast recently.

Understanding such possibilities, we chose twenty-five cities based on the above criteria.
Among the chosen cities, each of the eleven largest ones is combined with its surrounding munic-
ipalities which have close functional associations with their core city, to comprise a metropolitan
area which we call a functional urban region (FUR). Accordingly, we have in our study a sys-
tem of the Finnish spatial urban units which consists of eleven FURs and fourteen cities, as
shown in Table A-1 in the Appendix. The boundary of each spatial urban unit remains fixed in
the 1990 delineation.

The time span our data covers ranges from 1875 through 1995. The earlier part of the data
except for the year 1875 (i.e., the data for 1880-1970) are arranged by ten-year periods and the
later part of the data (i.e., the data for 1975—95)2) by five-year periods. As can be seen from
Table A-2, the largest spatial urban unit in 1995 is Helsinki FUR with a population of 1,082,201,
while the smallest one in the same year is Valkeakoski city, with a population of 21,168. The
Helsinki FUR was the largest spatial urban unit in 1875 also with a population of 60,327. In the
same year, nine spatial urban units have more than 10,000 inhabitants, while eight spatial urban
units have less than 5,000 inhabitants. The smallest one is Varkaus city, with a population of 835.

4. Results of Empirical Analysis

Table 2 shows the value of the Roxy index and its marginal value of each period for the system of
the twenty-five spatial urban units in Finland. To obtain the Roxy-index values which appear in
this table, we first calculated the gross growth-ratio of the population for each spatial urban unit
by each period as shown in Table A-2. This table enables us to gain the annual-growth ratio of a
population, as shown in Table A-3. Based on Tables A-1 and A-3, we estimate the population
level in the middle year of each period (i.e., middle-point population), as given by Table A-4.
By using the annual-growth ratio of a population together with the middle-point population which
we employ as the weighting factor for each period, we get the Roxy-index value as shown in
Table 2. On the basis of this table, we draw both Figure 1 which shows changes in the Roxy-
index value by wavelike-cyclic form, and Figure 2 which shows them by circular-cyclic form.
The results could be stated as follow: i

(1) The spatial concentration of population towards larger urban centers in the system of the twen-
ty-five urban spatial units in Finland, is most intense in the following two periods: @ at the
beginning of the present century, and @ in the 1990’s, nearly one hundred years after the first
occasion.
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Table 2 Value of Roxy Index and Its Marginal Value for a System of Twenty-five Spatial
Urban Units in Finland: For 1875 - 1995

Period Roxy index Marginal value of
Roxy index
1875-80 9.34 -2.55
1880-90 2.01 0.60
1890-00 28.99 3.07
1900-10 54.91 -7.68
1910-20 -13.71 -3.49
1920-30 -14.92 1.21
1930-40 10.40 -2.35
1940-50 -61.91 1.35
1950-60 37.49 4.90
1960-70 36.15 0.37
1970-75 41.70 -4.67
1975-80 0.28 -2.20
1980-85 19.65 3.75
1985-90 37.76 3.60
1990-95 55.66 3.56

Figure 1 Value of Roxy Index (Wavelike-cyclic Form): For 1875 - 1995
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Figure 2 Value of Roxy Index and Its Marginal Value (Circular-cyclic Form): For 1875-1995
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(2) The spatial concentration of population is relatively intense in the following two periods: (D
during the period between 1950 and the beginning of the 1970’s, and @ in the 1930's.

(3) The spatial deconcentration of population out of larger urban centers in the system of the
twenty-five urban spatial units in Finland is most intense in the 1940's.

(4) The spatial deconcentration of population is relatively intense in the following three periods:
@ in the 1880's, @ during the period between 1910 and 1930, and @ in the latter half of the
1970’s.

In light of the aforementioned, the following can be pointed out:

(1) If we interpret that WW I created “a temporary phenomenon of the spatial deconcentration
of population in the 1940’s,” then we perceive two and a half times of spatial cycles in the
whole time span of one hundred and twenty years, from 1875 through 1995, for the system of
the twenty-five urban spatial units in Finland.

(2) If we interpret that the phenomenon of the spatial deconcentration of population in the 1940s
does not necessarily indicate a temporary one, then we perceive three and a half times of spa-

tial cycles for the period of 1875 through 1995.

In the above, we have examined the spatial-cycle characteristics of the system of the twenty-five
urban spatial units in Finland, merely based on the empirically obtained values of the Roxy-index
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for the period 1875 through 1995. We now look at twelve blocs of the periods of time, the spatial-
cycle characteristics based not only on the Roxy-index values but also together with historical
factors of the socio-economic development in and around Finland.

4-1. For the Period 1875-80-90

By the year of 1875, the modern industrialization had already started in Finland3), while the
Finnish society had aimost recovered from the serious famine of 1866-68. In this period of 1875-
90, the economic progress of Finland benefited considerably from the economic growth of Russia,
as well as from the fast development of the Russian railroad network into which the Finnish rail-
road system was functionally integrated. For its economic progress towards the end of the 19th
century, Finland also owed a great deal to its geographical closeness to St. Petersburg (the then
capital of Russia) and other European major market cities. With this background, the general
increase in the import-export trade of Finland favored the dynamic growth of Finnish cities along
the waterways and on the coast, which possessed relative locational advantages in terms of trans-
portation functions. Meanwhile, the commodity prices in the world market had on the whole
remained reasonably stable until 1910 since the 1870’s. In such economic circumstances, Finland
started the export of wood and wood products.

As to the phenomena of the concentration and deconcentration of population in the system of the
twenty-five urban spatial units in Finland, the spatial-cycle process of the urban system was at
the stage of decelerating concentration for the period of 1875-80 (RI= 9.34, MRI= - 2.55)4), and
then moved to the stage of accelerating concentration for the period of 1880-90 (RI= 2.01, MRI=
0.60). The change in the values of RI and MRI would imply, for the period of 1875-80-90, a ten-
dency towards “slower concentration of population within the stage of spatial concentration.”
In this period, the data indicate that the medium-sized urban units grew together with the larger-

sized urban units.

4-2. For the Period 1890-1900
The favorable environments for the Finnish economic growth continued in this period.

The spatial-cycle process of the Finnish urban system was at the stage of accelerating concentra-
tion (RI= 28.99 and MRI= 3.07), implying that the larger-sized urban units grew faster. In fact,
the annual growth rates of population for this period were @ high for Helsinki, Tampere and
Oulu, and @ exceptionally high for Kotka (a port city) and Joensuu (an inland city on the water-
way). The completion of the railroad construction connecting the inland city of Hameenlinna
with Helsinki in the 1860's, however, seems not to have given any remarkable growth impact
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upon Hameenlinna yet at that time 5 ).

4-3. For the Period 1900-10

During this period, the industrial progress in Finland continued. The export of wood and wood
products brought a handsome trade income to major inland cities and port towns. Regarding the
political aspect, the Russian administration took a stronger grip on the border regions of the
Empire. In Finland, a kind of political tension developed between the ruling party and the oppo-

sition. As a result, some new political rights were granted to the latter.

The Roxy-index value for this period is the second highest throughout the whole time span of one
hundred and twenty years being investigated in this paper (RI=54.91), while its marginal value is
the lowest (MRI= -7.68). This would imply that the Finnish urban system was at the turnabout
stage from accelerating concentration to decelerating concentration. Besides Helsinki, the data
indicate that the annual growth rates of population were high for the larger and medium-sized
inland urban units such as Lahti and Kajaani and port urban units such as Kotka and Lappeenran-
ta.

4-4. For the Period 1910-20

A significant feature of this period is marked by the outbreak of WW I in 1914, which suddenly
increased the demand for the Finnish products required by Russia for war preparations. Soon
after the Russian Revolution had broken out in 1917, Finland declared its independence and sepa-
rated from Russia in the same year. The civil war erupted in the spring of 1918 which lasted only
6) Neither WW I nor the civil war

touched Finland so severely as usual war conditions perhaps might have done.

a few months, although it was bloody on some battlefields

The spatial-cycle process of the Finnish urban system got in the stage of accelerating deconcen-
tration (RI= -13.71, MRI= -3.49), implying the higher annual growth rates of population for the

medium and smaller-sized urban units.

4-5. For the Period 1920-30

Finland enjoyed both potitical and industrial stability throughout this decade, except at the very
end of this period. In this decade, the import-export relationships of Finland with Russia were
redirected to new foreign-trade partnerships with western countries. Towards the end of the
1920’s, the stable economic growth was interrupted by the disturbance of the international mone-

tary market and the calamity of the great world depression. In these circumstances, Finland
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adopted a self-sufficiency policy to secure the food-supply conditions.

During the Russian regime before 1917, the provincial administrative system in Finland was fairly
well developed. This system became more intensified after the separation of Finland from Rus-
sia. As a result, each provincial capital became an increasingly important regional center and
grew quickly regardless of population size. Therefore, despite of (and simultaneuously because
of) Helsinki's continuous growth, the spatial-cycle process moved into the stage of decelerating
deconcentration (RI= -14.92, MRI= 1.21).

4-6. For the Period 1930-40

Finland succeeded in establishing sustainable export markets in western countries in this period,
though its economic structure was still strongly based on farming and forestry. Due to the active
international trade, the forest industry and wood-product industry created job opportunities both
for rural areas as well as for small towns and cities to attract the labour force. For the same rea-
son, the population also increased at a high annual growth rate in such large urban units as

Jyvaskyla, Vaasa and Hameenlinna, all serving as regional growth-poles.

At the end of this decade on the eve of WW II, the Winter War erupted with the Soviet Union.

Though the war was short, lasting only several months in 1939-40, it resulted in the following:

(1) The war seriously hit various urban centers in Finland.

(2) Approximately 400,000 persons who had been residing in the border areas, removed to the
non-border areas in Finland to temporarily escape the ravages of war. Their temporary
removal, however, turned out to be permanent movement after the end of the Winter War
because the Soviet Union annexed the occupied areas to its own territory. This incident
caused the tremendous influx of new population into such spatial urban units in Finland as
Valkeakoski, Lahti, Jyvaskyla, Hameenlinna and Joensuu. There had been no such precedent
before, and the same scale of interregional migration has never been repeated in Finland since
then.

The spatial-cycle process for this period was at the stage of decelerating concentration (RI=
10.40, MRI= -2.35). There is good reason to believe, however, that our ten-year interval data tend
to generate sometimes an unsmooth picture of spatial cycles. It seems that the spatial cycle
would have developed towards the stage of concentration anyway. As indicated by the negative
value of MRI, the Winter War seems to have made the period of spatial concentration shorter. It
can also be pointed out that the spatial concentration tendency of this decade may reflect the
impact from the Great Depression, in the sense that the relative attractiveness of larger-sized
urban units became stronger than smaller-sized urban units during the depression period, though
the absolute attractiveness of the former may perhaps have been reduced as compared with the
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time before the depression.

4-7. For the Period 1940-50

During WW II, Finland stayed in the war conditions. The war losses from both WW II in 1940-
45 and the Winter War in 1939-40, totalled 85,500 persons. The immigration of approximately
400,000 refugees from the border regions occupied by the Soviet Union, became permanent resi-
dents at the places where they had settled down. After the end of WW II, the Finnish export mar-
kets revived slowly but steadily. However, the heavy war-compensation payments in industrial
products to the Soviet Union were tough obstacles to recovery of the level of personal income in
Finland for many years to follow.

The Roxy-index value for this period is the lowest among all obtained RI's, which indicates that
the spatial-cycle process turned to the stage of strong deconcentration (RI= -61.91, MRI= 1.35).
It is also to be kept in mind that the deconcentration stage remained only for this period and that
it changed to the stage of concentration again in the next decade of the 1950's. This exceptional-
ly abrupt and strong impact of spatial deconcentration of population in the Finnish urban system
seems to have arisen from (D the settlement of the 400,000 refugees in the medium and smaller-
sized urban units, @ the mass flight of people from larger-sized urban units for safety from war,

and @ the slow economic recovery after the double-war period of 1939-45,

The double wars in 1939-45 and the lagging economic recovery in the post-war period may have
seriously disturbed the normal spatial-cycle path of Finland. If we assume that the spatial decon-
centration of population in the period of 1940-50 would be somewhat transient due to the out-
break of the double wars, and if we take it into consideration that the previous concentration
stage was considerably short only for the period of 1930-40, then we perceive that the deconcen-
tration stage in 1940-50 generates no additional cycle to the long-term spatial-cycle path of Fin-
land. In contrast with this, if we assume that the spatial deconcentration of population in the
period of 1940-50 would not necessarily be transient, then we perceive that the existence of this
deconcentration stage adds one completely independent cycle to the long-term spatial-cycle path
of Finland.

4-8. For the Period 1950-60

At the beginning of the 1950’s, fifty percent of the Finnish labour force was still engaged in the
primary industries including forestry. With this initial industrial structure in this decade, Finland
enjoyed the shift to the phase of economic growth out of the phase of economic recovery from
WWII. The Nordic countries mutually agreed to allow free labor movement across their borders.
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The international monetary arrangements such as the Bretton Woods Agreement constructed basic
frameworks for the new monetary system to promote international trading activities. To these
arrangements, the Finnish economy started to adjust itself by devaluating its currency at approxi-
mately ten-year intervals thereafter. Actually, this cyclical devaluation of the currency provided
the Finnish domestic markets with heuristic information on how the world market develops and,
as a consequence, how the structure of the Finnish labor market should flexibly change in

responding to the change in the world market.

The start of the rapid growth of service industries and the continuous growth of manufacturing
industries were both observed in this period though there existed distinctive up-and-down varia-
tions of the economy. Substantial amount of the labour force shifted from the primary industries
to secondary and tertiary industries. As a natural consequence, the urbanization process was
accelerated, and large urban units regained the leading growth-positions as they had held at the
beginning of this century and also for a short time in the 1930’s. The value of the Roxy index
states that the spatial-cycle process for this period was at the stage of accelerating concentration
(RI= 37.49, MRI= 4.90).

4-9, For the Period 1960-70

There was a huge outflow of population from Finland to Sweden during this period. More con-
cretely, the Finnish economy experienced heavy cyclical fluctuations in the 1950’s and 60's. This
economic instability first made about 70,000 persons move to Sweden in the late 1950's. After
that, during the Finnish recession in the 1960’s, about additional 200,000 persons moved to Swe-
den since there was a scarcity of jobs in Finland and since there was a high demand for labour in

Swedish manufacturing industries.

The spatial-cycle process for this period was at the stage of accelerating concentration (RI=
36.15, MRI= 0.37), indicating that the spatial concentration of population in larger-sized urban
units continued at the same level as in the 1950’s.

4-10. For the Period 1970-75-80

The world-wide oil crisis arose in 1973. By 1975, the Finnish economy had been severely hit by
this crisis. This caused the recession in 1977 which immediately led to the devaluation of the
Finnish currency.

The natural growth of the rural population sharply declined during this decade, resulting in no
population growth in both rural and urban areas for a while. Actually, the rural population start-
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ed to decrease. The relative urbanization of the Finnish population started, and the relative

importance of the larger-sized urban units has continuously increased since the beginning of the
1970’s.

The spatial-cycle process was at the stage of decelerating concentration for the first half of the
1970's (RI= 41.70, MRI= -4.67), and at the stage of extremely slow concentration for the second
half of the decade (RI= 0.28, MRI= -2.20). These spatial-cycle stages seem to be well reflecting
the above-mentioned phenomena of spatial population movement in Finland for the decade of the
1970’s.

4-11, For the Period 1980-85-90

In the first half of this period, the firm economic growth and spatial population concentration
were both observed. The spatial-cycle process shows a new concentration tendency (RI= 19.65,

MRI= 3.75) after the stage of very slow concentration in the period of 1975-80.

The Soviet Union collapsed in the second half of the 1980’s, and Finland started preparations to
join the European Union. The first step for Finland to achieve this objective was to open its
financial markets, which resulted in increasing D foreign debts and @ prices of estates and equi-
ties 7). Towards the end of this decade, the economy was overheated in the form of “the bubble
economy just before the burst” to create excessive demand in the markets. The concentration of
population to larger urban units accelerated even more (RI= 37.76, MRI= 3.60). Again, the eco-
nomic circumstances coincide with the stage of spatial cycles for this period like for the period of

1950-60.

4-12, For The Period 1990-95

The Finnish economy experienced in this period the worst recession in the present century. The
economic activities were, at worst, as low as at the level of 1987. The currency was devaluated in
1991-92. The unemployment problems severely hit both larger and smaller-sized urban units as
well as rural areas. The unemployment rate increased up to 18% when the recession bottomed
out in 1993.

The economic environments as mentioned above for this period may suggest the possible cease of
the stage of spatial concentration of population in Finland. However, the Roxy-index value
shows the contrary (RI= 55.66, MRI= 3.56), implying that the concentration of population to larg-

er-sized urban units continued to grow in this period.
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There are several reasons behind such distinctive spatial concentration of population in the

1990’s. They are as follows:

(1) The new wave of technological change which had already started in the 1980's, significantly
reduced employment opportunities both in financial services and in traditional manufacturing
industries which were situated in smaller-sized urban units and rural areas. At the same time,
in larger-sized urban units and in the southern part of Finland, the labor demand increased in
the information and communication industries.

(2) Affected by the changes in the relative-price system caused by Finland’s participation to the
European Union and by the devaluation of the currency in the beginning of the 1990’s, agricul-
tural prices collapsed, the demand for services declined, and the level of construction was
reduced to about a half of before. As a consequence, a number of economic activities were
closed down in smaller-sized urban units and rural areas. Only a few of larger-sized urban
units remained as growth centers due to the existence of active urban-service sectors and

growing technology-oriented sectors that are located there.

5. Conclusions

The time span investigated in this paper nearly covers the whole period of the modern industrial-
ization process of Finland. For example, it covers almost the whole period for the development
of Finnish transportation system, including the railroad networks a part of which started to be
constructed in 1862,

For such a long period of time, the Finnish spatial population development shows a super-long-
term general tendency of concentration to larger-sized urban units. The periods of deconcentra-
tion for which the Roxy-index shows negative values may be regarded as exceptional in the sense
that those periods coincide with the world-wide historical upheavals like the world-wide wars or

the Great Depression.

The results of the Roxy-index analysis to cover such a long period for the system of the twenty-

five spatial urban units in Finland show the following:

(1) Klaassen's hypothesis about the process of the spatial-cycle growth and decline (or spatial
cyclic concentration and deconcentration) is favourably verified since the existence of the spa-
tial-cycle path for the Finnish urban system is obvious from the results of our Roxy-index
analysis.

(2) Depending on how the stage of deconcentration for the period of 1940-50%) s interpreted
concerning whether this stage is transient or not, we perceive two and a half times (2.5) or
three and a half times (3.5) of spatial cycles existing over the past 120 years for the system of
the Finnish urban units.

(3) Major historical events like wars or world-wide depressions seem to have affected the path of
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spatial cycles. Especially, the coincidence of spatial cyclical variations of the concentration
and deconcentration of population with the historical events that carry the same direction-vec-
tors, seems to strengthen the path of spatial-cycles.

(4) The marginal value of the Roxy-index is important for predicting the future stages of spatial
cycles.

During the 120 years set for our investigation, the fertility and death rates have both changed con-
siderably. The level of technology, social and economic environments, and characteristics of
international markets in and around Finland, have also significantly changed. Regional policies
implemented in the 1960’s and 70’s tried to create growth centers in rural areas. All these factors
must have more or less influenced the spatial-cycle path. Nevertheless, for the urban system of
Finland which indicates, the Klaassen type of spatial-cycle path seem not to have been unexpect-
edly distorted by such factors within the framework of the super-long-term tendency of spatial
concentration of population.

Notes

1) As for the demographic transition in terms of the crude birth and death rates, both rates have
considerably decreased since 1870. As can been seen from Table 1, the crude birth rate had
remained relatively high (around 30.0 %) until WW I. After that, it started to decline almost
continuously except for the 1940"s when the rate temporarily jumped up. As a matter of fact,
after WW II, the crude birth rate boomed to reach in 1947 as high as in the beginning of this
century when the rate was 28 %. After 1947, the crude birth rate has declined smoothly,
which led to an increase in the proportion of elderly people since the crude death rate has
been on a declining trend since 1870. Under these conditions, the annual growth rate of pop-
ulation continued to decrease to become 0.8% by the 1920's and 0.6 % by the 1960’s. Com-
pared internationally, the crude birth rate of Finland remained at a high level much longer
than other European countries (Source: Statistics Finland).

2) The data for the period of 1975-95 have been arranged by Hirvonen for his previous Roxy-
index analysis of the spatial redistribution process of population by age group for an urban
system of Finland.

3) In Central Europe, the modern industrialization started much earlier than the North-European
countries especially as compared with Finland and Russia.

4) “RI” stands for the Roxy-index value, and “MRI” for the marginal value of the Roxy
index.
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5) The railroad connection from Helsinki to Hameenlinna was constructed in 1862 to serve for
strategic purposes to link two military bases. Besides this function, the railroad was also

important from the economic point of view.

6) The civil war severely damaged only one big city, Tampere, which was then and is at present

the second largest city, serving as an important manufacturing center in Finland.

7) The “convergence” process of the prices and interest rates started among the member coun-
tries of the European Union, especially among the countries which had already adopted the
common currency. In the case of Finland, the inflation and interest rates declined but the
unemployment rate stayed high. For agriculture, the system of subsidies had to be adjusted
to the EU agriculture policy, which resulted in lower subsidies for Finnish farmers than
before.

8) This period was full of historical events which can be considered, from one point of view, as
exogenous factors to the path of spatial population development in Finland. This period
includes the direct effects of WW II and strong aftermath of the Great Depression.

References
Central Statistical Office, The Population of Finland, Helsinki.

Hiraoka, N. and T. Kawashima, (1993), “Mathematical Characteristics of ROXY Index (II):
Periods of Intra-metropolitan Spatial-cycle Paths and Theoretically-ideal Formulation of
ROXY Index,” Gakushuin Economic Papers, Vol.30, No.3, Gakushuin University, Tokyo.

Isard, W., (1956), Location and Space Economy, MIT Press, Cambridge, Massachusetts.

Kawashima, T., (1978), “Recent Urban Evolution Processes in Japan: Analysis of Functional
Urban Regions,” Presented at the Twenty-fifth North American Meeting of the Regional
Science Association, Chicago, Illinois, USA.

Kawashima, T., (1985), Roxy Index: An Indicative Instrument to Measure the Speed of Spatial
Concentration and Deconcentration of Population,” Gakushuin Economic Papers, Vol.22,

No.2, Gakushuin University, Tokyo.

Kawashima, T., I. Azis and M. Tene, (1994), “Chronological Time-lags over Spatial-cycle Path:

258



gboooo

Long-term Urban Development of the Finnish Population: Application of the ROXY-Index Analytical Method (HIRVONEN et al.)
Comparative Analyses on Inter-city Agglomeration and Deglomeration of Population in
Indonesia, Japan, Sweden and USA,” GEM Bulletin, Vol.7, Gakushuin University Research

Institute of Economics and Management, Tokyo.
Klaassen, L. H., (1979), “The Future of Large Towns,” Environment and Planning.

Klaassen, L. H. et al., (1981), Transport and Reurbanization, Gower Puplishing Company, Alder-

shot, Hants, England.

The Committee for International Coordination of National Research in Demography (CICRED),
(1974), A World Population Year Monograph.

Official Statistics of Finland, Statistics Finland, Helsinki.

259



“gaIe ueljodos}aw Y} 0} judfeamba AJen1daduod ST YoTym UoL3aI UeqJn feuonsung JYOJ [SION]

WR96T |2201SE €922l |WIS0VS [206799 [9eSvhL 9897288 /0¥ THUT|SLEICHT[99G 198|628 L6172 [61881¥'2 25T PLNE 187285 T29FT9T|96505LC TVIOL
ccg9 (7969 |89  [ve08  [eevl  |orrs  |s0s01 |0S9%l  (SLFST  [€99%G¢  [€0TSZ  |6¢67C  |PO6TE [68YTE |SE9VE  |2GGGE V100N
cege 0897  |625S 1869 [oesy  [le9r  losz  |1ar8  [T0L9T  [860'6T |0W60Z  [009%%¢  |08L7¢ [28STC  |vello  |89TIZ DISOAVANTVA
covL  |l6SL  [7898 866  [soo0r [16en  [pegel |evler  le06Sl  [SIOLL [SpO8T  |€/z07  |90TC  |82EC  |6.87C  |9STER OINIOL
c9eT 92591 [v8e6T (9862 [198%c [veeel [sc99T [94T91 {TRLST 86102 [TL€0¢  |WAVTZ  8V9%C 2192 |6L6€C  |2W0TE INTVSIT
ge8 £16 0v6 686 080T |86 [ss9't  [eeszl |OW9LL (112772 |pb6'T  |STFWC  |90L¥C  (958%C  |9.SWE  |091%% SOVIIVA
seve |6t |esLy  [es0L  jsees  [oov6 62991 [689%7¢ (66587 [L6LEC |9¥GEC  [86T'SE |6¥9FE |612GE  |LISVE |L0TWE JIQED |
688 |S6¥6  |62€0T |ZELTU {L6T'eT [o1ewT [90v91 [8/z81 |169'62 |1€2.c  [809'6C |SEE8T |TWE'SC  |L99'8C  |6998C  |198'8T VNNI INOAVS
0LL's  [sLre  [ssrL 9998 w086 (68171 [08¥PT [L98'G1 [/67°€7 /5287 |0Z0'CE |WSBLE S90S [68G'6E  7/EBE  |29T18E VNNV
65T [WLTL  [eLe%T 64291 {0BT'ST [0G6'8T [S95T1C [96¥2  [€12%6C  1/8V'EE |WOLLE  |69S6€ |2607 |20LT  |STheh  |VBLYY TTEANIN
a5y [0S (9669 [12€'8 /8001 |z6S71 [48TL1 |62vze  |6SCTIE  [W9ZSY  [TECSK  |1S9'9F  |990'8V  |08LTS |V10%S  |SWOS INHINVAOYA
819% (8967 [LLT9 8962 (W06 [8666  [J80°CT [cg681 [280%8C |SVLTE [OTWVE |WV'CE  [BL£9E  1G80'GE  [996°E  [490°7E VILVINI
o667  [chee |00 [88ET 196 060 (L9 [g€€TT  [WOOLL |68€%C |SOV6C |SELTE |WISPE 0209 [8TF9E  [098'9€ INVVIVA
6699 [cze,  [8co8  [108%6  [OWOTT (1€ [SITWL |00GLI [€86LZ [W6VE [¥8GLE |2280F [S16TP (7867 |LT¥ER  |168% | VNNITINHHWVH
zes'mT  |wio1 6187 (1196 [eogy  [1228 /866 [A8E'CT |/90°0Z |SECBT |EGF9E  [6STV  |2E8TF  |0S89F  |PGGLV  [1€¥0S NNSNAOL
9zL'L  [Lev'6  |ocoer [ecsst {0977z |19z |e6g9r  |.50'9€  |TTOBE |SS'SY  [1990S  |2EWVS  |8SLES [ESES  |6TKES  [509'GS dNd VSVVA
oL (1281 e6e6  [siLer |e0sTe  [SeLhe (7seer |69V {T980F  |2SKOF  |O0We?S  [TIGYS  |998%S  |6VESS  {Tv6YS  [¢999¢ | ¥ VINVANHALIV
geg'e  [080'C  [SST'6 (96101 |8I8'EZ |160°9Z {8YS'EE [L00TF |WbL6Y |1689G [PEE09 |€279 2609 |9968G |PEYYS  |€06'S ANd VILLONA
9071z [s6r7e |svss |1ir'ee (1976 {9er'7e  [828YE  |ShOLE  |9L6'GF  |€PL9C  1660'09 |OS6TL  |99GVL |WEIBL  |€1908  |€ELTR AN OIdONA
01801 [u212t [soror 1Tz [01TSe (W2 |61z |9LUSE |1€LTF  (8€679 [P9678  |79.%6  |908'€6 [L6CL6  [6LETOT [¥60'60T ANd 1IN0
708 1026 |PIZTD  |6JFEl  (60SCT [6L0OT |190%61 |6eg6z  |6SE0S |OI8'€9 [6221L |TpLY8 1626716 [911'S6  [96486 |L06%0T | ¥NA VIANSVAAL
£G0TI [886TT [990%1 [60v91 [/6972 |1005z 69892 0488 |0LT'S9  [SHP'E8  |62T2IT (€6¥221 |6V0'SEl |T9ELT1 |281881 [TEE0ET AN LLHVT
8Ly8T [9690z l6zgve |9B0TE  [969%E  |60LvE  [6S9le |9swor  (ZETTO  [9EE'CL |068€S  |94798 |6WF'68  [69S 16 |66  [90F68 AN TJOd
89687 |9¢67¢ |1vzev [89979 |vi6v. [oev6L [eveT6 099811 17€9'91 |6TTST [IS07TIC |688'92C |8SCIEC |2SH0FC |LEG6HT |6GLT92 YN FIHJNVL
007 [9L9'9€ [SLI'Sh  [88¥2S  [L20'69 [T22¥L {229’98 |9W0TOT |L8¥'921 |9¥CT9T [VEST6T 988726 |65€91¢ [605'802 |0£9'202 |P1Z'5T2 dnd NXNANL
12600 [€9€7L |96C6  19987ET |L64781 [Sc0'sz |6v878T |90W96E [780'89% |VOV6EQ [PLLLL [8E6LL8 |€L5806 |SPS6G6 |0661007T(107¢80T| UM DINISTHH

CZ8T | 0881 | 0681 | 0061 | OI6T | 0261 | 0€6T | OF6I | 0961 | 0961 | 061 | G261 | 0861 | G86T | 0661 | S66T | FaANAND 10 AN

(uosiad : yun )

S661—-SL81 104 PUBUL] U ( SIDL) pue SYN.L ) SHu[) Ueqiq) [enedS ag-Auam] jo uonendod -V JqeL

xipuaddy

260

gboooo




Long-term Urban Development of the Finnish Population: Application of the ROXY-Index Analytical Method (HIRVONEN ez al.)

uorSai ueqin [euonoun YN [ION]

SCTT'T | LVVPCT | STIET | L8CC'T | VOCT'T | €¢6T'T | 6G8C'T | 61LCT | 628C'T | 908T'T | 900T'T | 62201 | 8TEOT | 2¥g0T { 0SO°T TVIOL
6STOT | ¥2LOT | 8GL0°T | €1€6'0 | 6€80'T | €S6CT | ¢VOZ'T | SOOV'T | L9221 | 00VCT | LTLT'T | 96¢0°T | €L10'T | V00T | S920°T V100N
288TT | 0GOZT | TOST'T | LOPT'T | STTOT | €€S6°0 | ¥62T'T | 6€¥0C | SEVI'T | ¥960°T | €6L0'T | 0800'T | E166'0 | 02960 | ¥WL60 IASONVANTVA
OFTOT | 61STT | €6¥T'T | 6890°T | 908T'T [ 06G0°T | 90€0'T | €LST'T | TOLO'T | €090T | SECT'T | 96E0°T | ¥6S0°T | L¥COT | TZI0'T OINJIOL
€VS0'T | 62LTT | GVET'T | 8OET'T | €LLL°0 | €OT8'0 | TEEOT | 98ST'T | LLLO'T | 9800°T | T¥SO'T | L¥SO'T | 9¥0'T | GSTOT | 9200°T TNTVSII
€601 | 96¢0°T | 12SO'T | 0260°T | 6SLL'T | 82Z6'T | €ESV'E | GS8ET | 16621 | 08L0T | L6TOT | 6TTOT | T900'T | L8860 | T€860 SOVIEVA
PPIT | 8TICT | LOSY'T | 86LT'T | 6SETT | 69SLT | #¥9€'T | S09CT | BIBI'T | 926610 | G6¥0°T | ¥¥86°0 | S9TOT | TOBGO | 1886°0 TN
SRTT'T | 8L80°T | 8SET'T | 6%2T'T | 8¥80'T [ 09PT'T | TPII'T | O¥6CT | VIST'T | €L80°T | 0LS6°0 | €000T | STIOT | 9660 | 80T0'T VNNI INOAVS
20L0°T | GEOT'T | 90T | STET'T | EEVZT | O8BT'T | RG60'T | SVOV'T | 91T { 989T'T | ¥OVT'T | OcE0'T | ¥ETOT | €6960 | SV66°0 VINNVY
8CT0T | 2¥2aT | 0L9T°T | 6€80°T | V0T | O8ET'T | WOVO'T | T2OET | €9¥TT | 65¢T'T | S6V0T | SSEO'T | Sev0'T | OLIOT | ZIE0'T I'TINNIN
T60T'T | G80C'T | GT9C'T | €¥8C'T | €8LI'T | 6¥9ET | 0GOE'T | S66ET | 0CVF'T | STOOT | 1620°T | TOEOT | SLLOT | TEVOT | T9SO'T INFINVAOY
9EL0'T | 6S¥CT | 66821 | 88ET'T | 8TOT'T | 060E'T | 6S¥V¥'T | ¥¥8Y'T | 8G9T'T | 80SO'T | £0E0T | 19¢0°T | S¥96°0 | L9560 | 0SS6'0 VAILVINI
82801 | ¥¥EZT | 9601 | 6T9E'T | PI8T'T | ¥9VOT | G9SOT | LBLET | EVEVT | LSOZ'T | 68L0°T | 8680°T | 8TVO'T | ETTOT | 61T0°T INVVIV
T€60°T | €Z8T'T | 0ZET'T | 9L8T'T | 28S0°T | LSPTI'T | 0OVZ'T | 066ST | 88¥C'T | SGLO'T | €980 | L920T | TT0T | #¥20T | 6€E0T YNNI INFHINVH
LTIZT | 99%LT | 9266'T | 68GL°0 | G8C6'T | 8VICT | ¥OVET | 066V'T | 0CTV'T | 698CT | ¥¥OT'T | 6GSOT | 0S¥O'T | OSTOT | S090°T NNSNAOf
T6CCT | 6LEV'T | 2CLE'T | 6L8T'T | 66801 | 1680°T | PELET | ¢¥SO'T | 8S6T'T | EVITT | 9¥LOT [ 928610 | TTIOT | 0E860 | 88E0'T ANA VSVVA
TLSOT | PIST'T | 6VLV'T | STVO'T | 9860°T | OL8T'T | 60LT'T | 688T'T | 89ET'T | 9OFCT'T | SEVO'T | S900T | 8800'T | 92660 | PIEOT | N VINVINAHAIV']
901ET | TOZ8'T | €69L°T | POLV'T | ¥S60'T | 8G8C'T | T8SC'T | 98LT'T | LEVT'T | G090°T | T2EOT | 962610 | ¥0L60 | 90960 | T.86°0 dNd VILON
G690T | 982T'T | STPI'T | 00CT'T | €860 | T¥8O'T | LEOO'T | TTVC'T | C¥ECT | 8E9T'T | ¢680°T | 99€0T | LLVO'T | 61E0T | TISO'T 44 OIdONA
G9CT'T | L22€T | OTIET | ¥¥60°T | 99%0°T | TOVI'T | 69611 | 088CT | 66LV'T | 00SE'T | 8T60°T | ETTOT | 6LEOT | 0ZVOT | T9L0°T AN 1IN0
E€SVT'T | 881CT | 020Z'T | #2860 | T80CT | GGBT'T | ¥6¥S'T | ¢S0LT | TL92T | 8BIZT | ¢8CT'T | LLVO'T | LVEOT | L8EO'T | 8LG0T | AN VIAASVAAL
9¥80°T | €ELT'T | 999T'T | S6LE'T | PSETT | EECT'T | OEVE'T | 60891 | YOBT'T | LEVE'T | ¥260°T | 6020°T | S8TOT | S900T | L9TO'T YNA LLHVT
89ITT | TPLT'T | VISZT | 9STT'T | 8E00T | 6680°T | 6SVCT | 8EOE'T | 9661'T | 6EVI'T | ¥820°T | 89E0T | LECOT | PETOT | S€960 ANATIO
GIET'T | G28C'T | 9¢€8V'T | #G61'T | 0E90T | TLPT'T | 166CT | LGET'T | ¥GECT | SOLT'T | TOLOT | E6TOT | 86E0°T | 8LEO'T | 0670°T dNd TITINVL
29S0T | LIETT | 92L2'T | L00C'T | 2GLOT | OV6T'T | ZOVT'T | 8TISZT | L28CT | 908T'T | E8ST'T | TSL6'0 | 8E960 | 612610 | CTITT'T AN NANL
S66T'T | CLOET | 9POF'T | 8SLE'T | VAVCT | ¢6¥CT | OT6ET | 8OBT'T | T99E'T | 291Z'T | 88CTT | 6VE0T | T9S0T | GOSOT | 9€20'T YNA DINISTHH
08-GL8T { 06-088T | 00610681 | OT—-006T | 0Z-0T6T | 0€—-0Z61 | 0¥—0E6T | 05—O¥6T | 09-0S6T | 0L-0961 | SL—-0L6T | 08—-GL6T | G8—086T | 06-G86T | G6-0661 | poLag \ A Jo Y[

§661-SL81 10} PUBIUL] UI SINLD) pue SUN : POLAJ Yoeq 10} uoendod Jo oney YmoiD ssoln -V 3IqeL

261

gboooo




uor3al ueqn [euonouNy “Y¥(ld [SI0N]

22g01 | 1220 | SL20'T | 8020°T | $TIOT | LLIOT | SSZ0'T | €¥C0'T | 2520°T | L9T0°T [ ¥610°T | S¥00T | €900'T | 8700 | 20T0T TVIOL
Z€00T [ 0L00T | €200 | 62660 | IS00'T | 2920°T [ 88TO'T | 98E0°T | 90201 | LT1ZOT | 2€0°T | 6S00T | ¥EOO'T | 8000T | 25001 hAp(8);5:(0).]
2G€0T | 88T0T | L910°T | 8ETO°T | TI00T | 2566'0 | 9TTOT | TFLOT | GETOT | £600T | ¥STOT | 9T00T | £866'0 | £2660 | 8¥660 DISOAVANTVA
8200'T | Z¥TIOT | OFTIOT | L900°T | Z9TOT | 2S00'T | OS00'T | ZPTOT [ 8900'T | 6S00'T | 9€20'T | 8L00°T | 9TIOT | 6¥00°T | ¥200'T OINWOL
90101 [ T9TOT | L2T0°T | ¥2TOT | 1SL6°0 | 26260 | £€00'T | 8PTO'T | GL00'T | 6000°T | 90TOT | LOTOT | ¥800°T | T€OOT | SO00'T TNTVSII
08T0'T | 6200°T | 1G00'T | 8800°T | 16S0°T | 92901 | 6TETT | 1EE0T | €620'T | SL00'T | 6€00'T | ¥200'T | T00T | LL6610 | 9966'0 SNVIIAVA
1820°T | ¥610°T [ 0OFO'T | L9TOT | 92T0°T | 08G0'T | 9TE0T | ¥£20'T | 8910'T | £666°0 | L600°T | 6966°0 | EEO0T [ 09660 | 9L660 TN
1220°T [ G800'T | 82TO'T | QITO'T | 2800'T | LETO'T | 60T0T | T920'T | Z¥10'T | ¥800T | 2166°0 | 0000T | €200'T | 26660 | TC00'T VNNI INOAVS
8ET0'T [ €TSOT | 63T0°T | ¥2TOT | 0220'T | LIOT | 2600'T | 68E0'T | 86TO'T | LSTOT | LLZ0T | €900T | LZ0OO'T | 8E6610 | 68660 VNNV
GZ00'T | ¥0Z0°T | 9STO'T | T800°T | Z¥00'T | OSTO'T | OFOO'T | £920°T | LETOT | 6TTOT | 2600'T | 0L00T | €800°T | ¥E00T | 2900°T I'TDININ
6020°T [ €220°T | SSTO'T | €S20'T | SOTOT | 9TE0T | 0L20'T | Z2PEO'T | €LE0'T | TOOOT | 8S00°T | 0900°T | OSTOT | S800T | OTIOT IWAINVAOY
€VI0T [ 22201 | 8S2O0'T | TETOT | L600'T | ££20°T | 9LE0'T | €OVO'T | GSTO'T | 0S00'T | 0900 | ZS00T | 82660 | 1660 | 80660 VIIVINI
0910T | €120 | 2600°T | PTEOT | ZLTOT | TTSO'T | SSO0'T | 92€0°T | L9€0'T | 68T0'T | €STOT | €LI0T | 2800'T | €200'T | #2001 INVVIVI
08101 | 69T0°T | SZTOT | €LIOT | 2S00°T | LETOT | LT20'T | I8¥O'T | S620'T | €L00°T | L9TO°T | €S00°T | 6200°T | 8¥00'T | L9001 VNNI INFHINVH
Z6€0°T | $2G0°T | #TLOT | 8260 | 6£90°T | 96T0'T | L620'T | €TFO'T | ISEOT | SS20T | 60€0°T | 60107 | 88001 | 0E00T | STIOT NNSNAOf
T2V0°T | 0LEOT | TZEOT | PLTOT | 98001 | 6200°T | 22£0°T | €500°T | 08TO'T | 60I0°T | SPTOT | 526670 | 2200°T | 996610 | 9200'T AN VSVVA
ZITO0T [ 89TO'T | 96E0°T | 80SO'T | #600'T | SLTO0T | 6STOT | SLTOT | 66T0T | STIOT | SBOOT | ET00T | 8TO0'T | §866°0 | ¢900°T 4N VINVINIAddV'T
9GGO'T [ LT90T | L8SO'T | €6£0'T | 2600°T | SSCO'T | 2E20T | 99T0'T | GETOT | 6S00T | £900°T | 156670 | OV66°0 | 02660 | ¥.66°0 AN VALOA
GEIOT | ZITOT | SETOT | PITOT | £86670 | TRO0'T | 29001 | 81201 | €1C0'T | €GT0T | €LT0T | 2200°T | ¥600°T | €900°T | 00TOT ANA O1dONA
19201 | ¥820'T | 2207 | 16007 | 9¥00°T | LETO'T | T8TO'T [ 9G20°T | S6E0°T | SOEO'T | LLTO'T | 2200°T | €L00°T | €800T | 8V10'T AN N'1NO
GLZ0'T [ 00Z0'T | 98TOT | L8660 | I6TOT | 2LT0T | 8FPOT | 8¥SO'T | OF20'T | 0020°T | #¥20°T | #600T | 6900°T | 92001 | ETIOT AN VIAASVAAL
POT0T | T9T0°T | SSTOT | 22€0°T | 8ZTOT | LITOT | 6620°T | €ESO'T | 0SG0'T | 00EO'T | 8LIOT | T#O0T | LE00T | €T00T | EC00°T ANJ ILHVT
€220 | 29T0°T | 1S20'T | OTIOT | ¥000'T | 0800'T | 6201 | 6920°T | ¥8I0T | SETOT | 9S00°T | 2L00°T | L¥OOT | LZ0OT | 92660 ANd ~Iod
6G20°T | 2S20'T | 20F0'T | OSTO'T | T900'T | 8ETOT | S920°T | ¥120°T | ¥120T | 6STOT | 9ETOT | 8E00T | 8LOO'T | ¥L00T | 9600°T INd TIHINVL
TTT0T | TTZ0T | ¥%C0°T | S8T0T | €200T | 64T0°T | 2ETOT | LGZ0T | 6S¢0T | L9TO'T | 8620'T | 056670 | Lc660 | E¥660 | €TCOT AN NXANL
1L60°T | ¢L20°T | 9¥E0T | ¥CEO'T | #2201 | G2g0'T | 9€0'T | 89T0T | LZTE€0T | 86T0°T | S¥20'T | 69001 | OTTOT | 6600T | EVIOT ANd BINISTdH
08-C/81 | 06-088T [006T-0681 | 0T—006T | 0¢—0T6T | 0€—0Z6T | O¥—0E6T | 0S—OV6T | 09—0G6T | 0£-0961 | GL-0L6T | 08-GL6T | S8—086T | 06-G86T | S6-066T | pourad \ AD) 10 WA

S661-SL81 10J PUBUL] UT SANL) Pue S (1 oL yoeg o uoe[ndod Jo oney PMOID [ENUUY ¢V JqEL

262

gboooo




Long-term Urban Development of the Finnish Population: Application of the ROXY-Index Analytical Method (HIRVONEN et al.)
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