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Fig. 1. Simple correlation coefficients: industrial employment index and net migration rate
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10 P. Korecelli

enterprises in individual regions to a slow-down of growth and then a decline in the size
of industrial employment at the national level. However, no significant association was
found between the marginal values of the employment index and net migration (r values
ranged from -0.119 to 0.263 for the eight crossections examined).

Using a two-by two contingency table the individual regions (i.e. voivodships) were
arranged according to their position with respect to median rank values (see Tables 1

TABLE 1. Ranks of individual voivodships in industrial employment
and net migration: 1975

Industrial employment rate

Net migration rate

above median median and below

Lodz Szczecin
Katowice Lublin
Bielsk Stupsk
Legnica Bialystok
Czgstochowa Koszalin
Wroclaw Olsztyn
Opole
Warszawa
Above glelce
’ ydgoszcz
median Kol
Krakow
Poznan
Gdansk
Torun
Krosno
Gorzow
Rzeszow
Watbrzych Tarnow
Jelenia Gora Skierniewice
Zielona Gora Plock
Piotrkow Elblag
Tarnobrzeg Pita
Radom Chelm
Konin
Wioclawek
Median Sieradz
and below Leszno
Nowy Sacz
Przemysl
Suwalki
Siedlce
Ostrolgka
Zamos$é
Biala Podlaska
Ciechanow

Lomza




Migration trends 11

and 2). It may be of interest to mark shifts experienced by some of the labour market
regions between 1975 and 1982. The Upper Silesian Industrial District (Katowice
region) moved from rank 2 to 1 on the industrial employment scale, and from rank 5 to
1 in terms of net migration gain per capita. Large urban regions with diversified
employment structure, (including Warsaw, Cracow, Wroclaw, Poznan and Gdansk)
were situated in the uppermiddle sections of the industrial employment index and

TABLE 2. Ranks of individual voivodships in industrial employment
and net migration: 1982

Industrial employment rate

Net migration rate

above median median and below
Katowice Gorzow
Lodz Lublin
Bielsko — Biata Stupsk
Legnica Biatystok
Opole Pita
Piotrkow Olsztyn
Above “{roclaw ) Lesznoi
mediin Zielona Gora Koszalin
Bydgoszcz
Rzeszow
Krosno
Kalisz
Warszawa
Torun
Krakow
Gdansk
Poznan
Walbrzych Plock
Jelenia Gora Tarnow
Czgstochowa Konin
Kielce Skierniewice
Tarnobrzeg Elblag
Radom Wioctawek
Median Szczecin C_hetm
and below BRI
Nowy Sacz
Przemysl
Ostrofgka
Suwatki
Siedlce
Ciechanow
Zamos¢

Biata Podlaska
Lomza
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TABLE 3. Ranks of individual voivodships in gross population
reproduction and net migration: 1975

Net migration rate

Gross reproduction rate

above median

median and below

Krosno Kielce
Rzeszow Gorzow
Czgstochowa Kalisz
Stupsk Torun
Olsztyn Bielsko — Biata
Biatystok
Koszalin
Legnica
Above Opole
median Bydgoszcz
Gdansk
Lublin
Szczecin
Poznan
Katowice
Krakow
Wroclaw
Warszawa
Lodz
Lomza Piotrkow
Nowy Sacz Ptock
Ostrol¢ka Ziclona Gora
Tarnow Skierniewice
Biata Podlaska Jelenia Gora
Suwatki Walbrzych
Siedlce
Przemysl
Median Chelm
and below Radom
Konin
Zamos¢
Tarnobrzeg
Ciechanow
Watbrzych
Elblag
Pita
Leszno

Sieradz




Migration trends

TABLE 4. Ranks of individual voivodships in gross population

reproduction and net migration: 1982

Net migration rate

Gross reproduction rate

above median

median and below

Krosno Zielona Gora
Rzeszow Gorzow
Leszno Olsztyn
Piotrkow Koszalin
Kalisz Bydgoszcz
Bielsko — Biata
Above Torup
median Legnica
Opole
Lublin
Bialystok
Gdansk
Poznan
Katowice
Krakow
Wroctaw
Warszawa city
Lodz
Stupsk
Biala Podlaska Wioctawek
Nowy Sacz Ptock
Lomza Skierniewice
Zamos¢ Czgstochowa
Tarnow Jelenia Gora
Ostrol¢ka Watbrzych
Median Siedlce Szczecin
and below Suwalki
Przemysl
Tarnobrzeg
Radom
Chetm
Ciechanow
Elblag
Pila
Konin
Sieradz

Kielce

15
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The mechanism for migration 23

direction (McKinnon 1975). It was also found that regional labour markets on which
there are many job vacancies generally have a rapid voluntary turnover of jobs, for
individuals are trying to match their differential skills and tastes to the differentiated job
opportunities provided by the labour markets (Cordey — Hayes and Gleave 1974). This
matching, discussed in more detail, by Oberg and Oscarson (1979), may be viewed as a
stochastic learning process in which movers are gaining information not only of the
local labour market but also of a more extensive one. In this way the likelihood of
out-migration increases. Many job vacancies, however, also attract migrants from other
regions and this fact involves an increase in the probability of in-migration. On the
other hand, a small number of job vacancies leads to stagnation of the local labour
market with few people changing jobs. The tightness of the labour market produces
caution. Individuals are unlikely to change a job so as not to risk losing the one they
have and not finding a better one instead; in this way, however, they have no
opportunity to enter the learning process. As a result, occupational mobility and
out-migration are low and the labour market is self-contained or relatively isolated
(Cordey — Hayes and Gleave 1974). Therefore, growth regions have high in- and out
-migration rates while of declining regions low in-migration and not very high out
-migration rates are characteristic.

An advantage of the mobility theory is that it joins occupational and spatial
mobility within a common conceptual framework. Additionally, an attempt was made
to include the concept of housing vacancies to the theory (McKinnon 1975; Rykiel
1980).

Another development related to the mobility theory was the duration of stay effect
or “the law of cumulative inertia” (McGinnis '1986). It was observed that recent migrants
to a region are more likely to move again than are the remainder of the resident
population (Land 1969; Ginsberg 1971; Cordey — Hayes and Gleave 1974). This
results from the fact that over time individuals are establishing stronger and stronger
networks of social ties (Johnston 1971).

A third development of the mobility theory to be noted here is the disaggregation of
the heterogeneous migratory cohort (Spilerman 1972).

4. A GENERAL MODEL OF THE REGIONAL LABOUR MARKET

The above discussed concepts of the mechanism for migration make it possible to
sketch a general model of the regional labour market. This sketch may be begun with
dealing with two entities: the labour pool and the job pool (Figure 1). When a new job is

premature
deaths

Fig. 1. The mechanism for the local labour market (Arrows indicate flows)
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in the 1980s. The restrictions produced a segregation of potential migrants; a few groups
were produced, each having a differential difficulty in achieving dwellings in the large
city (Jalowiecki 1982).

On the other hand, industrial regions and urban agglomerations have been
handicapped by the deterioration of the environment, and this fact has worsened the
quality of life in those areas. They were perceived by some migrants as good places for
improving or learning skills and earning money rather than for permanent domicile
(Stodczyk 1981). ;

The Polish post-war labour market has been highly closed for foreign migration. In
the relationships with other national labour markets out-migration has decidedly
dominated. Within the latter, seasonal and periodical out-migration prevailed in the
1970s. Most of the permanent departures was accomplished either as tourist excursions
or within the framework of the Polish — West German re-uniting of families agreement.
The latter, contrary to its official label, applied, in fact, to hardly any other but to
economic emigration (Rykiel 1982b, 1985b, 1986b).

6. A MULTICAUSAL MODEL OF MIGRATION IN POLAND

Now, let us apply the general model of the regional labour market to Polish
conditions and set it in a multiregional context. Let us start from investments and
assume they are dependent on exogeneous factors of the model (Figure 2). The
investments may be divided into those in agriculture, industry and mining, transport
infrastructure, housing, and services. It seems useful to disaggregate the investment
projects in industry and mining into intensive and extensive. The latter are related to the

—~— e ——— — <
= = —
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Fig. 2. A multi-causal model of migration in Poland (arrows indicate causal links)
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28 Z. Rykiel

7. FURTHER DEVELOPMENTS

The multicausal model of migration in Poland, discussed above, refers explicitly to
economic models of migration, for the main concept the model is based on is that of the
mechanism for the labour market. The model, however, also refers to the sociological
interpretation of migration by, especially, the implication of the identity of, or the
correspondence between, the notion of the regional (local) labour market and that of the
regional (local) community. Additionally, a few demographic concepts may be included
in this model. After a simplification and a generalisation, a model of the mechanism for
migration in Poland is obtained (Figure 3).

- —_— !

\

"””"”“
Jemoraphc

o] .

atr e

nher

~{ populot

Fig. 3. The mechanism for migration in Poland (arrows indicate causal links)

The description of the mechanism may be begun with investment. Investment
projects are responsible for the situation on the local labour market, that in housing,
accessibility to services and the quality of the environment. The situation on the local
labour market underlies mobility, information and in-migration. The latter also
influences information which, in turn, together with the quality of the environment,
contributes to mobility. Mobility involves out-migration which is interrelated to the
population pool. Out- and in- migration influence the demographic structure which, in
turn, underlies mobility and the population pool. The latter is also influenced by
in-migration, involved itself by the housing situation and interrelated to accessibility to
services. The population pool involves demand which, in turn, influences investment.

The multicausal model of migration in Poland in Figure 2, even though it deals
explicitly with the fundamentals of the directly managed economic system, seems to
provide a fairly adequate description of the current mechanism for migration in Poland.
Further developments in the mechanism should be referred to the changes in the system
of the management of the national economy.

Two main directions of the changes will be set up by the extent of the practical
implementation of the new economic system and the Territorial Self-Government Act of
1983. The essential problem to be resolved by the new economic system is the
liquidation of overemployment as a structural feature. Since the formal start of the new
economic system, the latent reserves of labour have not noticeably decreased. On the
national scale, 300000 job vacancies are reported while overemployment is estimated as
between 2 000 000 and 4 000 000 (Bodnar 1986).
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36 Z. Rykiel

which indicates what fraction of the actual variance is accounted for by the model. The
modelled interactions are overestimated if e> 1 and underestimated if e< 1. To improve
the estimated barrier effect, one is to divide the estimated theoretical interaction by the
estimator before the actual to theoretical interactions ratio is calculated.

INTERPRETATIONS

In his original study, Mackay (1958) interpreted the boundary effect in terms of the
increase in social distances as compared with the respective physical distances. He
endeavoured to find how many times the given sets of towns (or zones) were more
distant from one another socially than physically. Domanski (1970) interpreted the
boundary effect in terms of the reductory role of the barrier for interactions. He
examined how many times the given spatial barriers reduced the theoretical inter-zonal
interactions. Rykiel (1981) interpreted the boundary effect in terms of the percentage of
the theoretical interactions which were accouned for by actual interactions. On the base
of empirical investigations, a classification of the permeability of spatial barriers was
provided (Rykiel 1985; see Table 1).

TABLE 1. A classification of the boundary effect

The theoretical to Percentage of the theoreti-

5 : The impact of the
actual interactions cal interactions accounted

: - barrier

rate for by actual interactions

<1 > 100 no

1-2 50 — 100 weak
2—4 25— 50 moderate
4-10 10— 25 rather strong

10 — 100 1—- 10 strong
> 100 <1 very strong

Boundary effects in socio-economic territorial systems may be compared in three
basic ways. Firstly, the most important (most strict) barriers may be identified for a
given interaction. Secondly, the interactions may be identified which are the most
strongly affected by a given barrier. Thirdly, individual systems may be identifield in
which barriers of individual degrees of permeability are to be found. Obviously,
individual spatial barriers produce different boundary effects for different interactions.
Also, the boundary effect in the case of a given spatial barrier need not be symmetrical
which is to say that the same kind of interaction when directed across the same barrier
may produce quantitatively different boundary effects (Rykiel 1984).

Basically, the spatial barrier is a hindrance for interactions between the elements of
the settlement system in a gravity type field. Therefore, a large city which hinders
interactions between small towns located on its opposite sides is not a spatial barrier
but rather an immanent element of the field. Although numerical results may be
obtained for the impact of the city on the stifled interactions between individual sectors
of its hinterland by the use of the model of spatial barriers, they cannot be interpreted in
terms of boundary effects.

LIMITATIONS

While using the model of spatial barries, it is assumed that the location of the
barriers was a priori known, since what was examined were well grounded boundaries.
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This, however, applies merely to formal boundaries. Informal barriers, on the contrary,
may have rough rather than exact locations for the student. For instance, the low
migrations in the Warsaw agglomeration between towns located on each side of the
Vistula river down of the city imply a spatial barrier, yet they do not ascertain whether
the barrier follows the river, the national park on its left bank, the county-level
boundary which crosses the park or if it is an areal barrier that comulates the
alternatives (Rykiel 1984).

The model of spatial barriers implies a disaggregation of the socio-economic
territorial system under investigation into homogeneous zones. The homogeneity of the
zones is a crucial, although unrealistic assumption which involves a number of
limitations of the model. Firstly, the homogeneity assumption ignores the fact that in
reality, at least in the case of territorially fixed relations, a hierarchy of barriers can be
found in the analysed system (Fig. 1). When the boundary effect was examined for
commuting to schools, it was a priori assumed that it was the provincial boundaries that
might have produced boundary effects while the county-level boundaries were ignored
within individual zones (Domanski 1970), even though they legally stifled the inter-
action.

~.
\\

—

i
- N
,1

Fig. 1. Territorially fixed and territorially flexible relations vs spatial barriers (After Grimm 1979,

Fig. 2, modified). Note that only B and D are spatial barriers for the territorially flexible relation:

1 — provincial boundaries, 2 — county boundaries, 3 — territorially fixed relations, 4 — territo-
rially flexible relations

Secondly, the homogeneity assumption implies that the traditional regionalisation of
the analysed area, the regionalisation being well grounded in students’ consciousness, is
still valid. This implies internal integration within the identified zones. It may, however,
happen that one or more zones have disintegrated, so that some of their urban places
gravitate to a centre within another zone rather than in its own. This development was
partly evidenced in southern Poland where the distance decay pattern of spatial
behaviours and social relationships seemed, in a few cases at least, to prevail over the
nineteenth-century spatial barriers (Rykiel 1985).

Thirdly, the homogeneity assumption is inconsistent with the structure of the gravity
type field the model is based on. This is especially evident while analysing administra-
tively controlled migration to large cities. The very administrative control of migration
itself makes the municipal boundary a spatial barrier which separates the core from its
periphery. Therefore, two zones may be identified in a metropolitan area, i.e. municipal
and suburban. Despite the administrative control, the general pattern of migration is
basically centripetal which implies weak interactions within the suburban zone. In the
modelling, it is, however, these interactions that the model is based on. Therefore, the
theoretical interactions estimated in this way are much weaker than the actual
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interactions. In result, the model suggests a negative boundary effect, i.e. a strong
gravity centre rather than a hindrance for migration.

Another limitation of the model of spatial barriers does not apply to the
homogeneity assumption. It is referred here again to the case of administrative control of
migration to the city. In this case, the municipal boundary is a spatial barrier which
separates areas of which different spatial patterns of interactions are characteristic.
More specifically, interactions in urban areas frequently do not follow the distance
decay rule; not only may they be distance-free but, because of the limited spatial scale,
they may even be positively dependent on distance (Mazurkiewicz 1977). Therefore, the
estimation of the theoretical interactions between the central city and its suburban zone
may be based on equations with positive exponents of distance and negative of
population. Thus, the theoretical interactions, estimated in accord with the intra-urban
spatial pattern, would be many times higher than the actual which, in result, may
unrealistically suggest the perfect unpermeability of the municipal boundary for
out-migrants.

Like other gravity type models, the model of spatial barriers, in its logarithmic form,
is 7ased on the size of the destination, the size of the origin being constant for a given
urban place. This implies that merely pull forces are taken into account while push
forces are ignored. In reality, the size of the origin does play a role, at least as a
limitation; in the case of migration, for example, the total number of migrants cannot
exceed the total population at the origin.

EMPIRICAL APPLICATION

As an empirical application of the model of spatial barriers, inter-urban migration in
the Katowice region was analysed. The nineteenth-century international boundaries
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Fig. 2. The Katowice region
The analysed towns of:1 — Upper Silesia, 2 — the Dabrowa Basic, 3 — the West Cracovian District,
4 - towns not analysed
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were taken as spatial barriers. In this way, three zones were identified, viz. Upper Silesia
in tne west, the Dabrowa Basin in the north-east, and the West Cracovian District in the
south-east, in which sixteen, eight, and five urban places, respectively, were analysed
(Fig. 2). The impact of the spatial barriers between the three zones was modelled as
based on the 1978 inter-urban migration. Eleven groups of migrants were analysed, i.e.
total, both sexes, four age groups, and four categories of education
(Table 2).

TABLE 2. The boundary effect for migration in the Katowice region, 1978. The de facto to
theoretical migration rate (per cent)

Groups of migrants Zones

US-DB US-WCD DB-US DB-WCD WCD-US WCD-DB

Total 4.5 0.7 12.8 13.9 1.3 0.9
Males 48 0.8 14.8 18.7 0.9 0.6
Females 4.7 4.7 14.7 149 28.2 239
Aged 0-15 6.2 09 15.3 15.6 30 3.6
16 — 29 43 0.9 16.5 16.1 0.6 0.2
30 — 59 49 0.6 21.1 26.5 7.5 10.8
60 or over 39 14 17.7 35.6 0.1 0.0
Education
primary 43 09 15.0 13.9 1.7 1.3
post-primary skilled 57 1.2 13.7 15.6 0.2 0.0
secondary 4.6 08 21.4 20.2 5.1 47
tertiary 38 0.8 59.7 23.7 30.0 25.1

US — Upper Silesia, DB — the Dabrowa Basin, WCD — the West Cracovian District.

In general terms, the impact of the spatial barriers in the Katowice region turned out
to be more explicit than in the case of the Konin/Leczyca/Inowroctaw region
(Domanski 1970), albeit what was analysed in the latter case was not migration. In the
Katowice region, it is the Upper Silesian/Dabrovian and the Dabrovian/West Crac-
ovian barriers that are the least explicit for migrants. This implies the largest openness
of the Dabrowa Basin, even though in absolute terms the impact of these barriers
should be categorized as strong. Each of the three barriers is asymmetrical in its impact
on migration; the most asymmetrical boundary effect is produced by the Dabro-
vian/West Cracovian barrier, the asymmetry is 15-fold for the total, 31-fold for males,
80-fold for the young, and infinitely large for the old.

In the case of female migration, it is the Upper Silesian/Dabrovian and the Upper
Silesian/West Cracovian barriers that produce an especially large boundary effect. It
implies a considerable closeness of Upper Silesia for female migration. It is also the
Upper Silesian zone that is the most strongly closed for tertiary educated migrants while
it is the West Cracovian zone which is the most strongly closed for post-primary
educated skilled migrants.

Generally, the least impact of spatial barriers is reported in cases of all the groups of
migrants from the Dabrovian zone, from which the out-migration is reduced ten times,
which is, however, a considerable figure. On the contrary, the migration of the tertiary
educated from the Dabrovian to Upper Silesian zones are reduced less than twice. In
cases of the migration of females and the tertiary educated, a considerable openness is
characteristic of the West Cracovian zone from which out-migration is reduced three to
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44 M. Kupiszewski

2. POPULATION MORBILITY PATTERNS IN THE LIGHT OF TWO METHODS
OF MEASUREMENT

The key problem in undertaking any sort of study in migrations is the availability of
a proper data basis. The manner in which migration is measured is reflected in the
research results, since depending upon what is understood by the notions of migrant
and migration various numbers and characteristics of moving population, can be
obtained.

The statistical material subject here to analysis comes from two sources: from
current registration and from the results of the National Census of 1978. During
computerized data processing the interregional flow matrices regarding events which
occurred in 1978 were prepared. Characteristics of the two sources of data on
population mobility are given below.

In current registration ‘such changes in place of residence are considered as
migration, owing to which the persons in question either moved into a given locality for
permanent residence, or changed the nature of residence from temporary to permanent,
while the place itself remained the same. Migrations of the second group of persons are
of a formal nature: in fact, a given person migrated when moving into the locality of
present residence. Note that registering would not account for the migrations of those
who relocated and are resident for many years in workers’ hostels or campuses, since in
the place of their new residence they are not registered for permanent domicile.

During the 1978 National Census, the inquiry into population mobility was
performed via the representation method with the 10% sample. Respondents were
asked to give the year and place of birth, and specify since when they have been staying
in a given locality and where they had lived before. A person who lived in the same
locality from birth would be considered immobile, while any person living in a locality
differing from his/her birth-place, or who had lived for some time outside the birth-place
locality — would be considered a migrant.

It is specific for Polish statistics that it creates an artificial category of people
registered as temporarily domiciled in a given locality for more than two months. This
concerns primarily all those who change their residence for some time due to education,

1 $2
Fig. 1. Spatial and temporal “life paths™ 1 — birth, 2 — death, i, j, k — regions, a—g — persons,
t — time
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46 M. Kupiszewski

Figures 2 and 4 show the similarities and differences displayed by the curves of
intensity of population migratory movements as measured by numbers of migrations
and migrants, respectively per 1000 women, while Figs 3 and 5 show the same
phenomena per 1000 men. This problem is separately commented upon for rural-urban
and urban-rural migrations.

Thus, for the rural-urban movements the intensity of migrations in the first two age
groups is importantly higher than the number of migrants (Figs 2 and 3). Since
migrations of children are strongly connected with migrations of whole families, the
result displayed may indicate a low “apartment stability” of young couples or, what is

Fig. 4. Intensity of migrations of females from urban to rural areas in 1978. For key see Fig. 2
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Hed

Fig. 5. Intensity of migrations of males from urban to rural areas in 1978. For key see Fig. 2

more probable, it may be the effect of changing the residence status from temporary to
permanent. The latter fact had to be accounted for in the current registration but,
simultaneously, was neglected in the census inquiry.

A very characteristic phenomenon can be observed for the age group of 15—19
years. Namely, the intensity of the flow of migrants is 90.2 per 1000 inhabitants, while
the intensity of migration is 25.4 per 1000. These differences become even greather when
only male migrations are considered. Respective values are then 96.9 and 15.5. This
phenomenon is related to the mass migration of rural youth to urban areas. Young
people looking for jobs or starting secondary and university education are in the first
period of their city life usually registered for temporary residence, and therefore their
moves are as yet unrecorded in the current registration. Similar differentiation, although
smaller in scope, can also be observed in the subsequent age group. Attention should be
paid to the fact that migrants of 15 to 25 years of age constituted 69.9% of all those with
temporary residence status in 1978. Maximum of flow intensity occurs for various age
groups, depending upon the type of information used. With the census data the maxima
occur for earlier age groups than with current registration data, the difference being 5
years for women and 10 years for men.

Urban-rural migratory flows (Figs 4 and 5) display a much lower intensity than
flows in the opposite direction. Numbers of migrations are almost invariably superior to
numbers of migrants per 1000 inhabitants. This is caused by a low intensity of
population movement in this direction for a definite time. Maximum intensity of
migrations and of the flow of migrants occurs within the 20—25 years age group. The
feature which distinguishes this pattern from the one for migratory flows in the opposite
direction is the lack of a well-pronounced migration peak for the youth of 15— 19 years
of age. Simultaneously, maximum intensity of migrations of men, in terms of migration
numbers, from urban to rural areas, occurs for men who were 5 years younger than
when they migrated in the opposite direction.

This can probably be explained by the fact that in the case of urban-to-rural
movements one is mostly dealing with the returns to villages of young people who have
completed their education or gained a profession.

The average age of a migrant (see Table 1) is lower than the average age at which
migration occurs, which results from the flow intensity distribution along age, as

TABLE 1. Average age of a migrant and average age at the moment of
migration. Distinction of urban and rural regions, 1978

Direction Migration Migrants
of flow men women men women
Urban-to-rural 25.39 29.16 24.13 2447
Rural-to-urban 24.76 26.15 23.01 24.30

Source: own calculation based upon the data from the Central Statistical Office.
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TABLE 2. Main features of the projection based upon the census data. Distinction of urban and rural regions

0§

Total population Women
Specification Year
Poland urban areas rural areas Poland urban areas rural areas
Population numbers, in 103 1978 35081 20178 14903 17992 10492 7500
1983 36742 22298 14444 18838 11510 7328
2008 41667 29784 11882 21272 15093 6178
2038 43623 33695 9928 22228 17003 5225
stable equivalent 46247 37086 9162 24388 19407 4981
Average age 1978 3292 32.74 33.17 34.39 34.27 34.55
1983 33.37 33.02 33.90 3491 34.66 35.31
2008 36.15 35.82 36.96 37.70 37.61 37.92
2038 37.75 37.92 37.15 39.54 40.00 38.03
stable equivalent 38.11 38.55 36.36 39.99 40.71 37.15
Growth ratio 4 1978 — 1983 1.0473 1.1051 0.9692 1.0470 1.0970 0.9771
2003 — 2008 1.0218 1.0453 0.9674 1.0217 1.0442 0.9708
2033 — 2038 1.0019 1.0099 0.9758 1.0010 1.0087 0.9766
stable equivalent 0.9970 0.9970 0.9970 0.9948 0.9948 0.9948
Regional share, % 1978 100.00 57.52 42.48 100.00 58.32 41.68
1983 100.00 60.69 39.31 100.00 61.10 38.90
2008 100.00 7148 28.52 100.00 70.95 29.05
2038 100.00 77.24 22.76 100.00 76.49 23.51

stable equivalent 100.00 80.19 19.81 100.00 76.49 23.51



Children and youth up to 19
years of age, %

Population in productive age
20-59 years, %

Elderly people, 60 and more
years of age, %

1978
1983
2008
2038
stable equivalent

1978

1983

2008

2038
stable equivalent

1978
1983
2008
2038
stable equivalent

32.38
31.71
28.72
27.59
27.18

54.43
54.57
55.20
52.54
52.05

13.19
13.72
16.08
19.87
20.77

30.65
29.89
27.58
26.33
25.88

57.53
58.02
57.75
54.21
53.20

11.82
12.09
14.67
19.46
20.92

34.73
34.52
31.57
31.84
3244

50.25
49.25
48.81
46.89
47.36

15.03
16.23
19.62
21.27
20.19

30.78
30.17
27.22
25.92
25.41

53.78
53.60
54.07
51.12
50.57

15.44
16.23
18.71
2297
24.02

28.76
28.14
25.65
24.23
23.68

56.98
57.14
56.88
52.87
51.77

14.26
14.73
17.47
22.90
24.55

33.62
33.37
31.05
3143
32.15

49.29
48.04
4720
45.39
45.87

17.09
18.60
21.75
23.18
21.99

Source: own calculation based upon the data from the Central Statistical Office.
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TABLE 3. Main features of the projection based upon the current registration data. Distinction of urban and rural regions

Total population Women
Specification Year
Poland urban areas rural areas Poland urban areas rural areas
Populations numbers, in 10° 1978 35081 20178 14903 17992 10492 7500
1983 36731 22157 14574 18831 11522 7309
2008 41819 28949 12870 21307 15026 6281
2038 44371 32581 11790 22431 16806 5631
stable equivalent 44908 34073 19835 23676 18245 5431
Average age 1978 3292 32,74 33.17 34.39 34.27 34.55
1983 33.34 33.10 33.71 34.89 34.63 35.31
2008 35.96 36.28 35.26 37.58 37.76 37.14
2038 37.36 37.96 35.70 39.27 39.85 37.53
stable equivalent 37.66 38.34 35.54 39.63 40.31 37.34
Growth ratio 4 1978 — 1983 1.0470 1.0980 0.9779 1.0466 1.0981 0.9746
2003 — 2008 1.0230 1.0424 0.9819 1.0223 1.0426 0.9770
2033 — 2038 1.0048 1.0106 0.9890 1.0026 1.0082 0.9864
stable equivalent 1.0008 1.0008 1.0008 0.9975 0.9975 0.9975
Regional share, % 1978 100.00 52.52 42.48 100.00 58.32 41.68
1983 100.00 60.32 39.68 100.00 61.19 38.81
2008 100.00 69.22 30.78 100.00 70.52 29.48
2038 100.00 73.43 26.57 100.00 74.90 25.10
stable equivalent 100.00 75.87 24.13 100.00 77.06 2294

W
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Children and youth up to 19
years of age, %

Population in productive age,
20-59 years, %

Elderly people, 60 and more
years of age, %

1978
1983
2008
2038
stable equivalent

1978
1983
2008
2038
stable equivalent

1978

1983

2008

2938
stable equivalent

3238
33.74
29.98
28.17
27.81

54.43
54.57
54.99
5242
52.00

13.19
13.69
1593
19.41
20.19

30.65
29.78
27.30
26.48
26.19

57.53
58.10
57.66
54.13
53.36

11.82
12.13
15.05
19.40
20.45

34.73
3473
33.08
32.88
3292

50.25
49.22
49.01
47.69
41.73

15.03
16.06
17.91
19.43
19.35

30.78
30.19
2744
26.36
25.78

53.78
53.61
53.97
50.63
50.60

15.44
16.20
18.58
23.01
23.52

28.76
28.06
25.59
24.53
24.10

56.98
5731
57.04
5246
52.17

14.26
14.63
17.37
23.01
23.73

33.62
33.55
31.87
31.93
31.83

49.29
47.78
46.65
45.05
45.35

17.09
18.67
21.48
23.03
22.82

Source: own calculation based upon the data from the Central Statistical Office.
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TABLE 4. Age structures of population for both sexes together: according to real data, to projections with the Rogers model and to forecasts
prepared by the Central Statistical Office

Rogers model GUS forecast

Census data Registration data
Real data popu

Age lation, 1983 in % of real in % of real in % of real

Numbers in 10° po'pulauson population po.pulatlson population po.pulauson population
in 10 in 10 in 10
numbers numbers numbers
Polish totals

0-4 3406 3300 96.89 3309 97.15 3331 97.80
5-9 3155 3115 99.36 3114 99.33 3142 100.19
10—14 2701 2700 99.96 2700 99.96 2706 100.19
15—19 2530 2536 100.24 2536 100.24 2535 100.20
20-24 2916 - 2929 10045 2928 100.41 2921 100.17
25-29 3393 3409 100.47 3408 100.44 3400 100.21
30-34 3220 3235 100.37 3234 100.43 3230 100.31
35—-139 2376 2384 100.34 2383 100.29 2382 100.25
40—44 1889 1889 100.53 1899 100.53 1896 100.31
45—-49 2284 2091 100.34 2091 100.34 2092 100.38
50—54 2141 2149 100.37 2149 100.37 2151 10047
55—-59 1945 1955 100.51 1954 100.46 1955 100.51
60 —64 1525 1531 100.39 1530 100.33 1539 10092
65—69 962 962 100.00 960 99.79 966 100.42
70-74 1123 1120 99.73 1119 99.55 1122 99.91
75-79 787 786 99.87 783 99.49 785 99.75
80° 612 640 104.58 636 103.92 592 t 96.73

Totals 36174 36742 101.58 36731 101.53 36743 101.58




Urban areas

0-4 1952 1891 96.88 1905 97.59 1924 98.52
5-9 1840 1772 96.30 1833 99.62 1849 100.49
1014 1500 1488 99.20 1503 100.20 1506 100.40
15—19 1455 1513 103.99 1537 93.26 1488 102.20
20-—-24 1731 2018 116.58 1837 106.12 1807 104.33
25-29 2133 2232 104.64 2258 105.86 2204 103.28
30-34 2145 2157 100.56 2208 102.94 2157 100.56
35-39 1601 1604 100.19 1621 101.25 1612 100.69
40—-44 1229 1234 100.41 1242 101.06 1241 100.98
45—49 1295 1299 100.31 1304 100.69 1305 100.77
50-—54 1272 1277 100.39 1282 100.79 1283 100.86
55—-59 1109 1116 100.63 1120 100.99 1120 100.99
60—64 829 835 100.72 838 101.09 842 101.57
65—69 506 509 100.59 509 100.59 515 101.78
70-74 585 589 100.68 587 100.34 588 100.54
75-79 409 416 101.71 411 100.49 412 100.73
80° 326 347 106.44 342 104.91 316 96.93
Totals 21917 22978 104.84 22157 101.10 22170 101.15

W
W



Rural areas

0—4 1454 1409 96.91 1404 96.56 1406 96.77
5-9 1295 1343 103.71 1281 98.92 1293 99.85
10—14 1201 1212 100.92 1197 99.67 1200 99.92
15-19 1075 1023 95.16 1179 109.67 1046 97.48
20-24 1185 911 76.88 1091 92.07 1114 94.09
25-29 1260 1177 93.41 1150 91.27 1196 95.00
30-34 1075 1078 100.28 1026 95.44 1073 99.81
35—-39 775 780 100.65 762 98.32 767 99.35
40—-44 660 665 100.76 656 99.39 654 98.94
45—49 789 792 100.38 787 99.75 787 99.75
50—54 869 872 100.35 867 99.77 868 99.88
55—59 836 839 100.36 834 99.76 835 100.00
60—64 696 696 100.00 692 99.28 698 100.29
65—69 456 453 99.34 451 98.90 450 98.68
70-175 538 531 98.70 531 98.70 535 99.44
75-79 378 371 99.15 373 98.68 374 98.94

80° 286 293 102.45 294 102.80 276 96.50
Totals 14828 14444 97.41 14574 98.29 14574 98.29

¢ Because of data availability the oldest age group accounts for all persons at and above 80 years of age.
Source: A Concise Statistical Yearbook 1984, Demographic Forecast for 1980 — 1985, Warsaw 1980, and own calculations based upon the data from the Central Statistical Office.

9¢



D - % TGS v T e =
T A v
¥ r"\"‘ .
P T -y v-’* “ i «-\“-

T Ty

mevwf-. At ST

ot wik T
b et Bt t
+’-—-‘p-.,. R T T T,
~“~ »
-
qm"\-
IR c"
e W# L= N s I
—.‘__-.t,_v_ I o ? -
S PP ADE A
-‘-’r:':w-:m' * e ¥ RELTS "-*u o.} ST "
ot sn -M*J.. ey
S, PN
v-s.&ﬂ'«.*“ b
‘ a8,
J ,i.‘,’wmr-y‘;@ = (i e g,
, i ey ¢ I =
v f.\ )‘-is;.o. va f= -
e T EE% )
= » i A e

-
*
[]



-r i-u ‘«‘.. ub T ﬁ;tr »

:v_. ‘.-.“**r"":':*' (E_‘ 3:;.*

=iy ‘?"‘
J.‘ﬂ ‘"‘LA""“’M ‘-“.‘F )

L g ey i g e

\-.'o'b' ol i v Y
b e 1 v --' :’- ..‘

“9 tm = o
- Y-,'v womprPom,

A .b,., i - | g e
'.;&'“hV'mY

.rf‘u




Two types of migration data 59

particular case, caused by omitting the temporary migrations when estimating migra-
tion probabilities in multiregional life tables, and accounting for them when population
numbers are calculated. Attention should be paid to the fact that in the age group here
considered, the greatest errors in the whole forecast occur, which is related to the fact

10 20 30 40 50 60 70 80 **

Fig. 6. Mean annual error of the GUS forecast for years 1979 — 1983 and of forecast based upon the

Rogers model for the years 1978 — 1983 and for total population of Poland: 1 — model based
projection, 2 — the GUS projection, » — average error in % (x 1000), +» — age

| 5880, ~
- ol
0 20 30 40 SO 60 70 B0 e+

Fig.7. Nean annual error of the GUS forecast for years 1979 — 1983 and of the forecast based upon
tie Rogers model for the years 1978 —1983 for rural areas. For key see Fig. 6



60 M. Kupiszewski

Fig. 8. Mean annual error of the GUS forecast for the years 1979 — 1983 and of the forecast based
upon the Rogers model for the years 1978 — 1983 for urban areas. For key see Fig. 6

that the majority of temporary migrations concentrate in this age group, ie. 15—19
years of age.

It is easy to conclude that there is a connection between the intensity of migration
and the forecasting error, as functions of age, when comparing Figs 6 and 7 (diagrams of
annual average forecasting error vs. age in particular regions) with Figs 2—5.
Correlation coefficients between the vectors of migration intensity indicators and the
vectors of average annual errors indicate a strong interdependence between these two
kinds of phenomena, and they are highly significant. Their values range from 0.9334 for
the Rogers model explaining migrations into rural areas and 0.7016 for the GUS
forecast of migrations into urban areas. Once again, this proves how important, and
simultaneously so far one not well grasped by the scholars, is the problem of
anticipating the magnitudes of migratory flows as one of the factors determining future
numbers and structures of population.

5. CONCLUSIONS

A comparision of the migration patterns obtained with various methods of
measuring the migratory movements of the population indicates that these patterns
differ significantly, in particular with regard to flow intensity and age structure of the
migrating population. Numerical values given by the GUS, refer to various categories of
persons: data on migrants were collected using the actual state criterion, while data on
migrations were collected using the legal-administrative criterion. That is why direct
comparison can only be made to a very limited degree.

Empirical results obtained in the study herein reported are to a certain degree
inconsistent with the generally adopted methodological principles of the acquisition of
data concerning population mobility. In particular, there is the principle stipulating that
data collected should concern real, and not only formal movements, i.e. that the census
data should be valued higher than the ones from current registration.
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64 A. Potrykowska

migration rates, have been borrowed from both mortality and fertility analysis for
graduating age-specific schedules (Rogers, Raquillet and Castro 1978; Rogers and
Castro 1981). These are the coefficients of net and gross reproduction and the gross and
net migraproduction rate (GMR). This index is a basis and a common measure of the
intensification of mobility defined as the expected number of migrations carried out by
an individual during his lifetime.

“The simplest and most common measure of migration is the crude migration rate,
defined as the ratio of the number of migrants, leaving a particular population located
in space and time, to the average number of persons (more exactly, the number of
person-years) exposed to the risk of becoming migrants. Because migration is highly age
selective, with a large fraction of migrants being the young, our understanding of
migration patterns and dynamics is aided by computing migration rates for each single
year of age. Summing these rates over all ages of life gives the gross migraproduction
rate (GMR), the migration analog of fertility’s gross reproduction rate. This rate reflects
the level at which migration occurs out of a given region” (Rogers and Castro 1981,p. 2).

Mix)

=

———
e

A

v Age N
Fig. 1. Observed annual migration rates by sex and age, Poland, 1985: 1 — total, 2 — males,
3 — females



Age patterns 65

The age-specific migration schedules of multi-regional populations present remar-
kably persistent regularities: the highest migration rates are usually found among young
adults in their early twenties, the lowest among young teenagers and retired people. The
migration rates of children exceed those of adolescents. Children’s migration rates also
reflect those of their parents. Although migration is also sex selective, with males being
more mobile than females, recent research indicate that sex selectivity is much less
pronounced than age selectivity and that it is less uniform in time and space.

On the other hand, most models and studies of population dynamics (also migration
measures) distinguish between the sexes. Figure 1 illustrates the age profiles of male and
female migration schedules in Poland, which, however, show a distinct, and consistent,
difference. The high peak of female schedule precedes that of the male schedule by an
amount that appears to approximate the difference between the average ages at
marriage of the two sexes.

The multinational comparative studies indicate that the level of inter-regional
migration depends on the size of the areal unit selected, if the areal unit chosen is such
as a county or a commune, a greater proportion of residential relocation will be
included as migration than if the areal unit chosen is a major administrative division
such as a state or a province. Figure 2 presents the age profiles of migration schedules in
Poland, as measured by different sizes of areal units: 1) total migrations from one
residence to another, 2) migrations within voivodship boundaries, 3) migration between
voivodships. These profiles, remarkably similar, indicate that the regularity in age
pattern persists across areal delineations of different size.

Mi(x)

Fig. 2. Observed annual migration rates by levels of areal aggregation and age, Poland, 1985:
1 — total, 2 — intra-voivodship, 3 — inter-voivodship migration

5 — Geographia Polonica t. 54
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M(x)

Fig. 3. The model migration schedule.
Source: Rogers and Castro 1981, p. 6 (M(x) — migration rate)
M(x) =a,exp(—a, x)
+a,exp { —a, (x—p,) — exp [-lz (x - l‘z)]}}
+a5exp { — a3 (x—p;) —exp [—13("—#3)]}
+c

x=0,1,2,.z

MODEL MIGRATION SCHEDULES

The schedules of migraproduction rates by age and sex are characterized by specific
regular structure, which can be presented as an analytical function (Fig. 3). An analogue
of the decomposition of the model into four component functions is the sum of four
curves presenting the rates of labour, pre-labour, and post-labour forces as well as a
constant. A full model schedule has 11 parameters, 4 of which — a,, a,, a; and
¢ — define its level, and the remaining its profile. Moreover, the parameters of the
equation can be characterized according to specific categories (as basic measures):
height — a,, a,, a;, c; locations — u,, u,; slopes — a;, ay, 4,, a;, 45; and as indices
determining the ratio allocating a fraction of the level of model migration schedule to
the constant component (c/d,. = a,/c); child dependence on labour force (3,, = a,/a,);
post-labour dependence (5, = a,/a,) and the shift along the axis x (8, = a,/a,), and
also labour asymmetry (o, = 4,/a,, 63 = A,/a,). Additional derived measures are: the
area GMR under the schedule curve in numbers per 100 according to the basic age
categories %(0— 14), %(15 —64), %(65 + ); locations of extremal values (points): n, x,, x,,
and distances (X, A, B). The list of definitions for the parameters and variables appears
in Table 1.

The first stage in the construction of the model is the preparation of empirical
migration schedules according to age groups, to be followed by the estimation of
migration coefficients according to age groups for specific flows (or series in time and
space); standardization of data and the area under the curve to 1.0 (GMR = 1); the
application of a cubic-spline interpolation procedure in case of data aggregated to
five-year age group. The next step is the approximation of the curve by means of the
model. Here, the non-linear estimation of parameters according to D. W. Marquardt’s
algorithm (Levenberg 1944; Marquardt 1963). All parameters are independently
determined every time and subsequently the curve, which best approximates the given
schedule, is calculated by iteration. The third stage consists of the interpretation of
parameters obtained, including the computation of indices and measures characterizing
the empirical and model schedules.
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68 A. Potrykowska

singled out as follows: five voivodships are recognized as individual regions, i.e.-
1 — Warsaw, 2 — Lodz, 3 — Gdansk, 4 — Katowice, and 5 — Cracow since they are the
areas of the largest inflows of population, whereas the remaining 44 voivodships are
grouped into eight regions (Fig. 4). Data for 44 voivodships have been converted into
those for 13 regions. The basic data are presented in Table 2. Irrespective of: the crisis
affecting Poland due to which migration flows in 1981 went down in comparison with
the previous years, the general proportions and indices are not changed in any startling
way, which has made it possible to discuss both periods together. The components of
population changes should be investigated separately for highly urbanized regions
(1-5), corresponding roughly to the largest urban agglomerations, and for the
remaining regions (6—13). Though the population in all the regions increased in
absolute numbers, these two groups show clear differences. In the first set, the
net-migration is always positive, and — with the exception of the Gdansk voivodship-
— the natural increase is lower than the national average. The population growth
depends there on the natural increase being higher than migration losses. In every set
there are also additional differences. Among the urban agglomerations, migrations in
Katowice, Warsaw and L6dz exceed the natural increase; the process is reverse in
Gdansk and Cracow. Though in the second set (regions 6 —13) the net-migration is
always negative, two separate groups are evident. The first one (regions 7— 10, 12, 13) is
characterized by high indices of growth, caused by low out-migrations, while the natural
increase is either high (regions: 7, 8, 10, 13) or average (regions: 9, 12). Regions 6 and 11
form the second group, characterized by strong out-migration.

< sbove 100 g

Fig. 4. Inter-voivodship migration
Source: Demographic Yearbooks 1980, 1982; Dziewonski and Korcelli 1981
1 — limits of 13 regions



TABLE 2. Basic data for the 13 regions of Poland, 1978, 1981

Total
Total population Natural .Outj In-. Repmcmnts rate of
4 ,000 increase migration migration popula-
No. Region Year tion
June 30  Dec. 31 mategpe number number Eateiperithousand change
thousand number
1. Warsaw 1978 2240 2266 5.5 32 312 51 098 +18 786 +84 139
1981 2329 2342 48 29 448 43 414 +13 966 +59 10.7
2 1.6dz 1978 1109 1111 4.0 15 368 23 331 + 7 963 +7.2 11.2
1981 1134 1136 30 11 915 15 832 + 3917 +34 6.4
B Gdansk 1978 1310 1297 11.7 34 741 41 785 + 7 044 +54 17.1
1981 1337 1345 11.0 28 269 31 253 + 2 984 +22 13.2
4. Katowice 1978 3602 3616 1.7 70 654 104 478 +33 824 +94 17.1
1981 3780 3806 8.6 71 775 102 537 +30 762 +8.1 16.7
S. Cracow 1978 1157 1142 7.8 18 124 21 671 + 3 547 +30 10.8
1981 1170 1177 79 16 605 19 550 + 2 945 +25 104
6. East-Central 1978 2942 2967 8.6 86 716 71 107 —15 609 —-53 33
1981 3005 3016 8.6 73 241 64 361 — 8 880 —-3.0 5.6
Us Northeastern 1978 2412 2407 11.9 96 297 89 980 — 6 317 —2.6 93
1981 2453 2463 12.1 77 260 71 077 — 6 183 —-25 9.6
8. Northwestern 1978 2132 2132 13.6 82 516 79 201 — 3 315 —15 12.1
1981 2180 2192 13.7 62 127 58 098 — 4 029 —1.8 11.9
9. Southern 1978 2518 2522 94 63 229 59 620 — 3 609 —14 8.0
1981 2563 2570 9.7 52 273 51 019 — 1254 —-0.5 9.2
10. Southeastern 1978 4239 4266 109 108 844 95 582 —13 262 —-3.1 7.8
1981 4353 4372 11.0 95 370 84 171 —11 199 —-26 8.4
11. Eastern 1978 2494 2499 93 76 504 66 631 — 9 873 -39 5.4
1981 2552 2561 9.7 63 996 56 737 — 7 259 —28 6.9
12. West-Central 1978 4752 4757 9.8 135 693 130 161 — 5532 —1.2 8.6
1981 4861 4882 9.7 108 570 102 279 — 6 291 —-13 84
13. Western 1978 4098 4086 12.1 140 245 129 342 —10 903 —-2.7 94
1981 4179 4199 11.8 109 483 100 004 — 9479 —-23 9.5
Total 1978 35009 35080 9.7 963 987 963 987 9.7
1981 35902 36062 9.7 800 332 800 332 9.7

Source: Demographic Yearbook 1980, 1982, Central Statistical Office, Warsaw.
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The spatial patterns of migrations have been relatively stable for stveral years. It is
only the number of trips, which tends to decline because of the economic crisis. In 1981,
the inter-voivodship migrations accounted for 45.2% of the total migration, the map of
migration flows between voivodships and regions, presented in Figire 4 shows that
three different basic zones can be identified in the pattern of moves. The first zone is a
belt of western and northern regions, in which the distribution of migration flows
appears as a continuous line joining together the neighbouring voivodships. In the.case
of Gdansk, Olsztyn and Bialystok a radial pattern of in-migration is characteristic. The
belt of southern regions forms the second zone. Though migrations are concentrated
mainly in the Upper Silesia (region 4) and in the Cracow region (5), ‘he neighbouring
voivodships (Kielce, Czestochowa) are also included. The third — ceniral zone consists
of two groups: one, adjacent to Warsaw (with L6dz and Lublin as supplementary
centers), and the second to Poznan (with Bydgoszcz as supplementary centre). As shown
in Fig. 4, there are two-way flows in the first and second zones, and this may be an
evidence of a high mobility of the population and a relatively strong regional
intergration; one-way flows prevail in the central zone and gererate a marked
population concentration in large urban centres. The assymetric area of migrations to
Warsaw is a striking feature; it is deformed in the west as a result of the vicinity of urban
agglomeration of Lodz and of the industrial centre of Plock. Figure 4 shows that, as a
rule, the largest migration streams are on short distances, and a large part of shifts are
carried out between the neighbouring voivodships and regions.

The regional differences in the scale of migration and the components ot population
changes are reflected in the age structure of migrants.

MODELS OF AGE MIGRATION SCHEDULES IN POLAND

According to the definition of migration rates, this analysis of migration patterns
reflects the level at which migration occurs out and into a given region. Figures 5 and 6
present the empirical schedules of out-migration rates by age. The flows are from the

Mix Mix

Age

Fig. 5. Out-migration age profiles from the Warsaw region (1), 1977: 2 — Lodz, 3 — Gdansk,

4 — Katowice, S — Cracow, 6 — East-Central, 7 — Northeastern, 8 — Northwestern, 9 — Southern,
10 — Southeastern, 11 — Eastern, 12 — West-Central, 13 — Western. M(x) — migration rate
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VAR A=

50 % D9 W %
Fig. 6. Out-migration age profiles from the Katowice region (4), 1977: 1-13 —cf Fig. 5,
M(x) — migration rate

regions of Warsaw and Katowice to each of the remaining regions in 1977. These
out-migrations were disaggregated into 12 destinations. As noticed above, the high
mobility is connected with short distances; in the case of the Warsaw region, the largest
out-migration streams are to the nearest regions: East-Central (6), Eastern (11), and
Northeastern (7), while the largest out-migration from Katowice occurs to the
neighbouring regions, i.e. Southern (9), Southeastern (10), Western (13) and the Cracow
region (5). The schedules presented in Fig. 5 show the additional peaks describing the
high out-migration of the labour force age groups (40 to 50), which can be explained by
a high out-migration of the qualified persons to the neighbouring centres of the new
voivodships (those established after 1975). The additional peaks described the elderly
migration of people aged 60, 70 years and over. The age-patterns of the out-migration
from the Katowice region are much more regular. The aggregated flows present rather
regular schedules (see Fig. 3). These aggregated age patterns of out-migration from each
of the 13 regions to the rest of Poland were analysed. Figure 7 presents the empirical
and model schedules of out-migration rates by age from the 13 regions to the rest of
Poland in 1977. Table 3 presents parameters and indices characterizing the schedules
under discussion. The heights of the curve determining the labour force and pre-labour
force components are reflected in the values of the parameters a, and a,. The ratio a,/a,
indicates, respectively, the degree of the dominance of the labour force (index of “labour
dominance”), and its reciprocal (4,, = a,/a,), the index of child dependence on labour
force. It measures the rate at which children migrate with their parents. The lowest
values of the parameter a,, describing the level of the labour force component, are
characteristic for the Warsaw and L£6dz regions. These regions are the areas of strong
in-migration. These two schedules present additional peaks describing the out-flows of



TABLE 3. Parametrs defining model migration schedules obtained after a cubic-spline interpolation for outflows from 13 regions, Poland, 1977

§ A 8 — . : " o
5 2 3 Sl 5= 3 +E| 28| 25| E 8 O
g 5 3 3 S g 8g|l E=| Bu | 3 22 2 28| 3
g = S 3 S T e iaiee G2l 48 | d o =
a, 0.024 0.019 0.016 0.017 (XV/A) 0.021 0.021 0.018 0.024 0.022 0.023 0.022 0.020
oy 0.178 0.217 0.224 0.193 0.227 0.169 0.142 0.125 0.215 0.229 0.185 0.182 0.125
a, 0.022 0.030 0.053 0.063 0.069 0.108 0.107 0.048 0.086 0.107 0.121 0.181 0.056
[T 22.781 19.406 21.529 22476 21.403 24457  22.426 20.131 24.220 29.361 24096 . 21.769 21.058
o, 0.360 0.090 0.203 0.227 0.191 0.214 0.185 0.117 0.225 0.323 0.237 0.179 0.128
A, 0.146 0.582 0.318 0.265 0.340 0.198 0.243 0.332 0.227 0.152 0.219 0.314 0.304
a, 0.011 0.006 0.016 0.015 0.008 0.012 0.002 0.016 0.005 0.003 0.014 0.005 0.025
Hy 138.615 115.146 66.982 71012 127.146 84.861 57.962 70.477 68.162 122.641 81.979 65.603 76.736
oy 0.061 0.137 0.066 0.002 0.076 0.033 0.031 0.000 0.079 0.095 0.032 0.013 0.026
As 0.020 0.039 0.000 0.035 0.027 0.051 0.263 0.090 0.000 0.032 0.579 0.081 0.083
c 0.002 0.003 0.002 0.003 0.003 0.002 0.002 0.002 0.004 0.003 0.003 0.003 0.002
%(0— 14) 10.802 13.156 10.252 14.131 15.030 16.236 15.988 14.988 15.897 13.413 14.971 16.594 16.318

%(15—64) 45.494 47.834 40360  52.965 52.164 65263  64.458 49.502 56.779 66.586 65.017 59.298 50.279
%(+ 65) 43.704 39.010 493838  32.905 32.805 18.500  19.554 35510  27.324 20.000 20.011 24.109 33.403

Oc 8.072 6.303 8.215 5.556 8.194 11.741 10.728 8.907 6.088 7.283 11.501 7.434 10.266
412 0.719 0.641 0.308 0.266 0.357 0.217 0.201 0.372 0.282 0.289 0.190 0.275 0.369
03z 0.489 0.182 0.296 0.245 0.118 0.115 0.021 0.342 0.057 0.047 0.113 0.063 0.452
Bi2 0.497 2.406 1.106 0.848 1.185 0.791 0.767 1.061 0.956 0.710 0.778 1.017 0.981
g, 0.407 6.441 1.564 1.164 1.776 0.924 1.313 2.829 1.009 0472 0.920 1.758 2.380

(. 0.335 0.289 0.001 13.896 0.352 1.544 —8.379 197.642 0.007 0.333 1.800 6.929 3.176
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TABLE 4. Parameters defining model migration schedules obtained after a cubic-spline interpolation for flows: into and from the Katowice and Warsaw regions,

1978, 1981
Out-migration In-migration Out-migration In-migration
from Katowice into Katowice from Warsaw into Warsaw
Parameters region region region region
1978 1981 1978 1981 1978 1981 1978 1981

a, 0.0358 0.0332 0.0339 0.0389 0.0236 0.0279 0.0147 0.0177
o, 0.1738 0.1602 0.1840 0.1853 0.1388 0.1333 0.1640 0.1645
a, 0.1002 0.0672 0.1112 0.1014 0.0538 0.0521 0.0784 0.0754
Ha 24.1660 22.6156 23.3214 21.3240 26.3647 23.8629 21.2361 21.8263
o, 0.2017 0.1627 0.2093 0.1743 0.1694 0.1340 0.1689 0.1695
y 0.2296 0.2665 0.2499 0.3738 0.1781 0.2264 0.3016 0.2835
a, 0.0038 0.0111 0.0024 0.0003 0.0106 0.0063 0.0173 0.0207
Ha 71.4282 79.9856 61.1346 219414 80.1861 77.6491 98.8440 88.9820
oy 0.0324 0.2419 0.0033 0.0348 0.0377 0.0605 0.0703 0.0966
A; 0.0370 0.0981 0.2141 6.8243 0.0498 0.0728 0.0450 0.0703
c 0.0020 0.0030 0.0020 0.0020 0.0040 0.0030 0.0030 0.0030
% (0 —14) 22.3872 23.0969 20.9527 22.3158 20.4858 22.5094 13.3649 14.8876
% (15 — 64) 61.5477 54.2455 64.4271 64.7083 53.3689 53.8023 59.5278 57.3311
% (+65) 16.0651 22.6576 14.6202 12.9759 26.1453 23.6883 27.1073 27.7814
3. 17.8853 11.0733 16.9617 19.4442 5.9016 9.3119 4.8860 5.8996
4.2 0.3568 0.4947 0.3049 0.3835 0.4389 0.5364 0.1870 0.2346
032 0.0384 0.1650 0.0218 0.0025 0.1975 0.1203 0.2241 0.2743
B2 0.8616 0.9843 0.8793 1.0634 0.8194 0.9951 0.9709 09710
o, 1.1382 1.6380 1.1945 2.1449 1.0514 1.6899 1.7855 1.6732

oy 1.1439 0.4055 64.9389 196.2055 1.3218 1.2039 0.6408 0.7282
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Fig. 9. Observed and model migration schedules: the Gdansk, £.6dz and Eastern region, 1978 and
1981
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TABLE 5. Mean values of parameters defining model migration schedules, 13

Fig. 10. The thirteen parameter model migration function.
Source: Watkins (1986), p. 10 (M(x) — migration rate)
m(x)=m; +my +my+m, +c

where
m;=a,e "1~
m; - l)_‘(‘ ax=pp) e Ayin=myl
my = ae
m, = a,e*

—aslx—pa)—e~Aslx-uz)

regions of Poland, 1977, 1978, 1981

In-migration to Out-migration from
Barsneters 13 regions 13 regions
1978 1981 1977 1978 1981
a, 0.020 0.020 0.021 0.022 0.026
o, 0.166 0.180 0.186 0.177 0.158
a, 0.082 0.084 0.078 0.080 0.086
s 22.057 21.817 12.239 23.769 22.220
a, 0.192 0.196 0.206 0.208 0.179
A, 0.283 0.299 0.280 0.246 0.299
a, 0.025 0.015 0.011 0.014 0.012
J7e 76.431 69.629 88.256 84.389 83.461
ay 0.019 0.055 0.021 0.018 0.032
Ay 0.099 0.036 0.100 0.056 0.063
¢ 0.003 0.002 0.002 0.003 0.003
% (0-14) 14.917 15.794 14.444 16.785 18.089
% (15-64)  56.815 56.587 55.077 56.642 57.245
% (65+)  27.846 28.322 28.171 26.571 24.664
s 6.666 11.000 8240 7.333 8.666
0,2 0.244 0.262 0.269 0.275 0.302
P32 0.182 0.190 0.137 0.193 0.138
B,s 0.929 0.928 0.900 0.867 0.964
a, 1.473 1.525 1359 1.263 1.670

gy

3.008 0.650 4.762 3.110

1.969
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Fig. 12. Migration by marital status and age: A — married, B — never married, C — widowed, D — divorced, 1 — total
migrations, 2 — males, 3 — females
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Rural depopulation areas 83

and the development of construction and service in the rural areas. In the regions where
there were no adequate conditions for additional non-agricultural job creation, in
particular for industrial development, there appeared the phenomena of the migration
outflows having a higher intensity than the inflows and natural increase, which led to an
absolute decrease in the population number, i.e. depopulation. These phenomena
became especially acute from the beginning of the 1970s when the youth from the
numerous baby-boom age groups of the early 1950s began to enter the economic
activity age, while the natural increase underwent a significant drop. The economic
prerequisites enhancing rural-to-urban migrations, sketched herein, caused the process
which, for over three decades, transformed the image of the country and of the life of its
inhabitants. Poland changed from a rural, non-urbanized country into one in which
almost 60 per cent of the population is in urban agglomerations and centres. The scale
of the internal migratory processes can be illustrated by the fact that during the period
1946 — 1978 the total rural population losses amounted to 5 824 100 people. During
the 32-year period analysed the net urban-to-rural migration was 4 768 400 people and,
if foreign migrations are added, some 6 000 000 people have left the Polish rural areas
permanently. It is only due to the high natural increase that Polish rural areas were able
to a large extent to compensate the population outflow to urban areas so that the total
rural population decreased between 1946 and 1978 by only 1 390 300 people (Table 1)*.

TABLE 1. Net migration from Polish rural areas 1946 —1978, 1978 — 1984 (in thousands)

Negative net internal Negative net foreign Overall negative

migrations migrations net migrations
1946 — 1950 1010.0 908.7 1918.7
1950 — 1960 955.1 173 9724
1960 — 1970 1200.6 71.6 1272.2
1970 — 1978 1602.9 579 1660.8
1978 — 1984 1183.3 53.0 1241.3
1946 — 1978 4768.6 1055.5 5824.1
1946 — 1984 59519 1108.5 7065.4

Source: Demographic Yearbook 1985.

The immediate post-war years were characterized by a high human mobility. At that
time, 50 to 60 persons per 1000 changed their place of residence; recently this number
has amounted to 20 persons per 1000. The migration which took place then involved a
vast number of people leaving rural places for urban ones.

The process of settlement in the western and northern territories began; ca 2 500 000
Germans were resettled from these areas to Germany. These areas were then settled
mainly by young people, among which males and single persons prevailed. A land
reform was carried out (1944 — 1946). Farmers of over 50 ha were nationalized. Farmes
received 6 000 000 hectares of land; 814 000 new farms were created and 254 000 existing

*When calculating the population balance one should also take into account the losses in rural
population caused by administrative changes. Between 1946 and 1978 these losses amounted to
1 977 500 people who lived in 1978 in the administratively rural areas (according to the 1946
definition; Eberhardt 1985, p.35; Iwanicka — Lyra 1981).
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TABLE 2. Area, population, natural increase and internal net migration in Poland, 1946 — 1983

) Population at 31 Dec. (,000) Natural Internal net
Periods k:n? increase migration
total women (,000) (;000)

depopulation rural areas
1961—65 18 676 1 3470 687.0 720 — 739
1966—70 112 935° 5 697.8 2 883.6 259.5 —328.2
1971—73 141 156° 7 2019 3 6433 206.8 —279.0
1974—75° 214 373 10 220.2 S 1478 233.1 —328.8
1976—80 240 522 10 892.4 5 451.5 590.5 —893.9
1981—83 137 675 6 873.8 3 4351 185.2 —242.5

remaining rural areas

1945 16 293.0 8 696.0
1946—51 291 993¢ 15 381.0 7 936.0 1 698.8 —1146.0
1952—55 291 993¢ 15 483.0 7 9489 1177.8 —399.2
1956—60 291 993¢ 15 394.2 7 902.5 1 4183 -421.4
1961—65 273 317 14 523.0 7 398.0 983.6 —4289
1966—170 181 595° 9 876.1 5 008.8 579.1 —369.4
1971—73 153 374° 8 161.9 4 141.8 301.4 —225.1
1974—75° 79 460 4 934.6 2 5083 128.6 —105.8
1976—80 52 422 3 864.0 1 961.5 224.5 —173.3
1981—83 155 155 7 9489 3 987.7 296.7 —2079

cities

1945 7 602.0 4 2610
1946—51 20 316° 10 126.0 5 3880 932.5 +1146.0
1952—55 20 316° 12 067.0 6 369.1 860.8 +399.2
1956—60 20 316° 14 401.0 7 4784 1 055.0 +421.4
1961—65 20 684 15 680.7 8 147.6 703.6 +502.8
1966—70 18 147° 17 088.0 8 904.6 559.4 +697.6
1971—73 18 147° 18 148.3 9 436.8 402.2 +504.1
1974—75° 18 844 19 030.0 9 895.5 329.1 +434.6
1976—80 19 733 20 978.5 10 905.2 949.8 +1 067.2
1981—83 19 847 21 9223 11 408.3 606.8 +450.4

Notes: * On Ist January 1973 the new administrative division has been introduced, changing
4315 gromadas into 2365 gminas. Since st June 1975, 17 first-order territorial units
were replaced by 49 new voivodships.

b area of voivodships in administrative division 1st January 1974.

area of voivodships in administrative division 1st January 1961.

Source: Own calculations based on data from Demographic Yearbooks

<

Eastern, Nort-Western, South-Eastern, Eastern, and Western Region in 1978, 1981 and
1984. The highest out-migration flows occur in these areas. Regions with the highest
out-migration rates are characterised by a considerable degree of regularity and stability
of age schedules in time. The younger strata of the labour force (aged 18 to 30) prevail as
shown by the peak in this part of the curve. One can observe substantial changes in the
Warsaw and Katowice out-migration profiles between 1978 and 1984, i.e. the rapid
increase or decrease in the out-migration index of the labour force. All the schedules are
characterised by the high values of the index, determining the dependence of childern on
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Fig. 5. Migration age patterns: out-migration from regions of: | — Warsaw, 4 — Katowice, 6 —

East-Central, 7 — North-eastern, 8 — Northwestern, 10 — Southeastern, 11 — Eastern, 13 —

Western. a — observed values, 1978, b — estimated values, 1978. ¢ — observed values, 1981, d —
observed values, 1984; M (x) — migration rate

Studies carried out in the late seventies in the Institute of Agricultural Economics
indicate that “on average, about 17 per cent of the young managers of private holdings
in Poland are single. This percentage in agricultural areas has increased to 30 per cent”.
This is a rather dangerous tendency, both from the social and the productive viewpoint,
for many young men have left holdings for this very reason.

Another, equally negative, demographic tendency in depopulated areas is the
acceleration of the ageing process of people. The dependency ratio with old people (the
number of persons aged 65 or over per 100 persons aged 15 to 64 in depopulated areas)
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Fig. 6. Productive investments and net final production in private and socialised agriculture in

Poland, 1970 - 1981. Productive investments (current prices) in private (a) and socialised
agriculture (b). Net final production (fixed prices 1976/1977) in private (c) and socialised agri-
culture (d)

on the basis of means worked out by agriculture and thus there were “slight investments
in the agricultural sector. low prices for agricultural goods, compulsory quotas in the
private sector, considerably lower in the sector of co-operative farms” (Rolnictwo
polskie ..., 1982).

In 1948, a decision was made to reconstruct agriculture through the socialisation of
private holdings. The process of collectivisation was initiated by administrative and
economic means: taxes were rigorously exacted credits were limited, as well as the
supply of industrial products essential for rural areas, and by their distribution in which
mainly the state owned and co-operative sectors were given priority.

On one hand, the labour force was taken from rural areas for industry and, on the
other, no appropriate conditions were created for the develpoment and structural
transformations of the private holdings.

Although the policy of collectivisation broke down in 1956, the authorities did not
give up the socialisation of agriculture policy and the limiting of the develpoment of
non-socialised agriculture, but this policy was still being implemented in a more discreet
way, by using any opportunity to expand the socialised sector in agriculture (Rolnictwo
polskie..., 1982).

In 1974, the health insurance project and pensions were applied to farmes as an
equivalent for turning their farms over to the state (State Land Fund), which had an
increasing area of arable lands. Simultaneously the sale of land from the State Land
Fund to private owners had been severely curtailed; this was turned over to the
socialised sector (Table 4).

“The changing agricultural policy caused moods of uncertainty concerning their
future among private farmers, especially as the authorities constantly kept on repeating
that the main target of the agricultural policy is the full socialisation of agriculture, and
thus the liquidation of private holdings. And, interestingly, political leaders simul-
taneously stated that private agriculture produced at the lowest costs and, therefore,
these holdings should be expanded and their production increased. This policy made
successors reluctant to take over holdings and remain in the occupation of farmers”
(Rolnictwo polskie ..., 1982).

The creation of agriculture based on strong large private family holdings, equipped
with all the necessary means of agricultural production and independent of central



TABLE 4. Arable lands according to forms of ownerships in Poland, 1950 — 1985

Socialised agriculture

Year Non-socialised
June ol together state farms COspLErasive (private)

e s ; agriculture

agriculture
circles
000 ha
1950 20 440.2 2 1389 1 9722 166.7 18 301.3
1955 20 402.8 4 6349 2 7599 | 8750 15 7679
1960 20 402.8 2 6762 2 4249 251.3 17 726.6
1965 19 6369 2 9937 2 6604 211.8 121.5 16 643.2
1970 19 543.2 i 710.5 i 006.2 246.1 98.6 15 832.7
1975 19 208.7 4 029.7 12917 3239 2330 15 179.0
1980 18 9469 4 8283 3 698.1 754.9 273.2 14 118.6
1985 18 844 4 419 1531 695 75 14 425
per cent

1950 100.0 10.5 9.6 0.8 89.5
1955 100.0 22.7 13.5 9.2 77.3
1960 100.0 13.1 119 1.2 86.9
1965 100.0 15.2 13.5 1.1 0.6 84.8
1970 100.0 19.0 15.4 1.3 0.5 81.0
1975 100.0 21.0 17.1 1.7 1.2 79.0
1980 100.0 25.5 19.5 4.0 1.4 74.5
1985 100.0 23.5 18.7 3.7 04 76.5
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102 Z. Rykiel

of the agglomerations while in the cases of the Katowice and Gdansk, complexes
comprising 13 and 3 towns, respectively, were identified. The outer rings of the 9
agglomerations were delimited ad hoc with towns and communes taken as basic areal
units. The proposed delimitation (Fig. 1) differs in details from those provided in finer
approaches (Iwanicka—Lyra 1969; Gontarski 1980), and, like any other, could be
criticised as arbitrary. In doing this it must be kept in mind, however, that it was not
delimitation that was the scope of the analysis; rather, the delimitation was but a means
which made it posible to measure the spatial scale of the interactions of the
agglomerations involved.

Fig. 1. Polish urban agglomerations and their regions, 1978: A agglomerations, B urban
regions, C provincial boundaries

As the first approach to the delimitation of regions of the nine centres, i.e. the cores
of the agglomerations, commuting sheds of the centres were taken, as based on the 1973
data with modifications concerning changes in basic areal units up to 1978. The
commuting sheds of each of the centre analysed comprised spatially contiguous basic
units with 10 or more out-commuters to the city. In cases of overlapping sheds they
were separated on the basis of the prevalent interaction. However, any regional
delimitation should be based not so much on the range of influence of the regional
centre in an open space but rather in the space which is relatively closed by inluence
propagated from competitive regional centres. Region is therefore said to be identified
on the basis of the relative closeness of relationships which are acknowledgec to be
characteristic of it (Dziewonski 1967). The influence of the 30 competitive regional
centres, the figure being identified on the empirical ground (Rykiel and Zurkowa 1981),
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should be therefore taken into account so as to define the urban regions of the nine
analysed agglomeration cores. Firstly, from the commuting sheds of the agglomeration
cores those areas which were more strongly related to any of the 30 regional centres
should be excluded. Secondly, areas being situated beyond the 39 commuting sheds (i.e.
those of both the agglomeration cores and regional centres) were included into the
urban regions on the basis of their migratory gravitation. In this way, 39 Polish urban
regions were identified of which, however, only nine are of interest for further analysis
(Fig. 1). These somewhat differ from the 47 regions identified by P. Korcelli, A.
Potrykowska and D. Bodzak (1981) which did not exhaust the national territory.

The relationships between urban agglomerations in the national settlement system
were analysed as based on migration. The latter was defined as the crossing of the
administrative boundary of communal and/or municipal level. The 1978 data were
utilized.

AN ANALYSIS OF RELATIONSHIPS

Out of the relationships of urban agglomerations within the national settlement
system, it is only an 1/8 that is accounted for those with other agglomerations, and 1/3
by those of the agglomerations with their respective regions, and over a 1/2 with the rest
of Poland (the other 38 regions but 8 agglomerations). The share of the hypothetic
subsystem of agglomerations in the turnover of individual agglomerations is rather
similar (Table 1). On the contrary, the shares of intra-regional relationships are more
differentiated, with an especially small proportion in the cases of the Katowice and
Szczecin agglomerations; even there, however, they are responsible for a proportion
roughly twice as large as that accounted for by the relationships with other
agglomerations. The strongest relationships of agglomerations apply, however, to the
rest of Poland; they comprise 2/3 of the relationships of the Szczecin agglomeration and
nearly 3/4 of the Katowice agglomeration; it is only in the case of Cracow that they are
as equally important as the intra-regional relationships.

TABLE 1. Spatial pattern of the migratory relationships of Polish
urban agglomerations, 1978, total

Relationships with (%)

Agglomerations other ot & or
aggI.o i region Poland
tions
Warsaw 12.1 41.2 46.7
Lodz 129 41.1 46.0
Cracow 14.6 42.7 42.7
Wroctaw 10.3 35.1 44.6
Poznan 10.5 43.7 458
Gdansk 120 31.6 57.0
Szczecin 14.3 22.5 63.2
Bydgoszcz 123 34.1 53.6
Katowice 94 19.1 71.5

9 agglomerations 12.2 319 559
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The generalized pattern pointed to above varies for the different categories of
migrants analysed. In this paper migrants of the four educational categories existing in
the Polish educational system were analysed, viz. primary, post-primary skilled,
secondary, and tertiary. When flows of the primary educated are concerned, the
importance of the system of agglomerations drops to 1/13, and it is only in the cases of
the Cracow and Szczecin agglomerations that it exceeds 1/10. In general, the share of
intra-regional relationships slightly increases, but in the cases of the Szczecin and
Katowice agglomerations this decreases. It is to this spatial scale that the majority of
relationships fall in the Cracow, £.6dZ and Warsaw agglomerations, as well as of Poznan
for which it creates an absolute majority (Table 2).

TABLE 2. Spatial pattern of the migratory relationships of Polish
urban agglomerations, 1978, the primary educated

Relationships with (%)

Agglomerations other o i e
AEElomeral region Poland
tions
Warsaw 7.2 489 439
Lodz 7.3 48.6 44.1
Cracow 10.6 474 420
Wroctaw 7.8 36.5 55.7
Poznan 6.7 50.4 429
Gdansk 7.6 36.1 56.3
Szczecin 104 21.3 68.3
Bydgoszcz 8.1 395 524
Katowice 6.3 18.5 75.2
9 agglomerations 7.6 36.7 55.7

TABLE 3. Spatial pattern of the migratory relationships of Polish

urban agglomerations, 1978, the post-primary educated skilled

Relationships with (%)

Agglomerations other e sk i
agglP Sl region Poland
tions
Warsaw 7.6 50.9 41.5
Lodz 9.9 439 46.2
Cracow 10.2 533 36.5
Wroctaw 7.3 41.7 51.0
Poznan 70 544 38.6
Gdansk 89 33.6 57.5
Szczecin 10.2 25.2 64.6
Bydgoszcz 85 43.7 478
Katowice 6.7 17.9 754
9 agglomerations 8.1 364 55.5
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As far as the post-primary educated skilled persons are concerned, the share of
relationships between agglomerations increases to 1/12 while in the cases of the Cracow
and Szczecin agglomerations the higher proportion maintains (Table 3). In the cases of
the Poznan, Cracow and Warsaw agglomerations it is by the respective regions that an
absolute majority of migration is accounted for; in the case of the other agglomerations
it is the rest of Poland that accounts for the majority, although it is a relative majority in
the cases of the Bydgoszcz and Ldodz agglomerations.

As regards the secondary educated, the migration share between agglomerations
increases to 1/8 but decreases to 1/20 in the case of £.odz. The share of intra-regional
relationships decreases so that it does not exceed 2/5 of the total, £6dz being the only

TABLE 4. Spatial pattern of the migratory relationships of Polish
urban agglomerations, 1978, the secondary educated

Relationships with (%)

Agglomerations other

own rest of
agglpmera- region Poland
tions

Warsaw 14.0 37.0 49.0
Lodz 5.1 40.6 543
Cracow 14.5 38.3 472
Wroclaw 12.0 313 56.7
Poznan 12.5 374 50.1
Gdansk 15.2 23.6 61.2
Szczecin 16.9 218 61.3
Bydgoszcz 15.4 25.8 58.8
Katowice 124 19.0 68.6
9 agglomerations 119 2175 60.6

TABLE 5. Spatial pattern of the migratory relationships of Polish
urban agglomerations, 1978, the tertiary educated

Relationships with (%)

Agglomerations other

own rest of
agglp il region Poland
tions

Warsaw 16.5 34.1 494
Lodz 17.0 35.7 473
Cracow 19.2 37.7 43.1
Wroclaw 12.3 33.7 54.0
Poznan 134 394 472
Gdansk 14.8 336 51.6
Szczecin 18.2 22.7 59.1
Bydgoszcz 15.9 282 55.9
Katowice 7.0 12.2 80.8

9 agglomerations 18.5 294 521
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exception, but 1n any single agglomeration it is considerably higher than that of the
migration between agglomerations. What prevails in this category of migrants is their
relationships with the rest of Poland which in the Warsaw and Cracow cases only do
not reach 1/2 of the interactions (Table 4).

When the tertiary educated are concerned (Table 5) the share of relationships
between agglomerations increases to 1/6, but in the Katowice case it drops to 1/14. It is
for this category of migrants that relationships between agglomerations play a relatively
most important part, although in no single case do they comprise 1/5 of the respective
total. Intra-regional links are more important, yet it is the relationships with the rest of
Poland that predominate; in the case of the Katowice agglomeration they account for
over 4/5 of migrations.

CONLCUSIONS

This analysis has indicated that in the migratory relationships of urban agglomer-
ations a dominant part is played by extra-regional links directed to areas outside the
nine agglomerations. The second position is held by intra-regional links while the
inter-relationships of the agglomerations occupy the third place. The role of flows
between agglomerations increases, in general terms, when the educational level of the
migrants involved is higher, although individual agglomerations possess regularities of
their own, e.g. exceptionally small role of flows between agglomerations for the tertiary
educated in the Katowice case, and for the secondary educated in the Lodz case.

In Table 6, categories of migrants were shown as the most characteristic of the
individual spatial scales of the interactions of the agglomerations. Of migration between
agglomerations, the tertiary and secondary educated are characteristic; of the flows
between agglomerations and their respective regions — the post-primary skilled and
primary educated; of those between agglomerations and the rest of Poland — the

TABLE 6. The categories of migrants, as defined by the educational
level prevailing in individual spatial scales of the migratory re-
lationships of Polish urban agglomerations, 1978

Relationships with (%)

Agglomerations other G rest of
agglp g3 region Poland
tions
Warsaw 3 la 3,2
Lodz 3 1 2
Cracow 3 la 2
Wroctaw 3,2 la 2
Poznan 3 la 2
Gdansk 2 1 2
Szczecin 3 la 1
Bydgoszcz 3,2 la 2
Katowice 2 1 3
9 agglomerations 3 1, la 2

1 — the primary educated; la — the post-primary educated skilled;
2 — the secondary educated; 3 — the tertiary educated



N 'y
. e o ¥ s .
N . N = . (A [ N
Ga e s weooat a4k | 4 o nsl .
“ : oS DRSS T e R e
s " o TN i iy 5o e Y
. -y -’:'\- e ‘.-..‘..:.‘:. ‘- .W‘.—;ljﬂo :‘—‘-- - - '

. B L h S N + Fpaaiig wilp ket o5,
T R I Wm0 7 T o S R S
' WS T e (e g L
o N Sl | s-s's-_'\- et ol Lz W
" P o 5 T2 R e NS A e e

-~

~¢ £ Sl ST ST o e i o TR =)




http://rcin.org.pl



o I | .
) : T " iR, ‘1
7 $ ' ¢ b
- N . ma ."..
2 N -
' VA ’ 1) -‘ § N
.« L B ‘ f - ¥ il
P hek i QA
h
P - l-{... i A J
- {
Py AL ¥ 4 ’ ) '
$ ]

- ] L ] ’ L]
& ' 2 s »

gty o g
http:/rcin.org.pl et Mgl 2 1



TABLE 1. Input variables and component matrix after rotation*

No. Name of variable C, C, C3
Demographic subspace
1 percentage of population aged 0 — 14 —0.82 (68%)
2 percentage of population aged 15 — 29 0.89 (80%)
3 percentage of men aged 15 — 29 0.83 (70%)
4 percentage of population aged 30 — 44
5 percentage of men aged 30 — 44 0.68 (47%)
6 percentage of population aged 45 — 59 0.91 (83%)
7 percentage of men aged 45 — 59 —0.51 (27%)
8 percentage of population aged 60 or over —0.89 (80%)
9 percentage of men aged 60 or over 0.71 (51%)
10 marriages per 1000 0.53 (29%)
11 births per 1000
12 deaths per 1000
13 number of women per 100 men 0.72 (53%)
14 net natural increase of men
Socio-occupational subspace
15 percentage of employed in industry —0.71 (50%)
16 percentage of employed in construction
17 percentage of employed in transport and comunication
18 percentage of employed in trade —0.65 (44%)
19 percentage of employed in science, education and culture
20 percentage of employed in administation, judicial system,
finances and insurance 0.55 (30%) —0.60 (36%)
21 percentage of employed in other services 0.68 (46%)
22 percentage of employed aged 17 —24 0.64(41%)
23 percentage of employed of highest occupational capacity
(25 — 39 years of age) 0.49 (24%)
24 percentage of employed women aged 18 — 44 0.84 (71%)
25 percentage of employed women in the retirement age
26 percentage of employed men in the retirement age

(118
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E. Pytel-Tetd|, Geographia Polonica 54, 8
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Fig. 1. Demographic analysis, compoment scores for Ci '— the effect of post-war migration



Annex 2 E. Pytel-Ttdl, Geographia Polonica 54, 1388
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Fig. 2. Socio-occupatiomall analysis, compoment scores for Ci — the dominant function and social  structure



Annex 3 E. Pytel-T«tdi, Gengraphia Polonica 54, 1988
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Fig. 3. Analysis of migrations, cormponent scores for C|-— the dominating direction of urban migratien
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TABLE 1. Poland: population aged 60 or over, 1960 — 1985 (thousands)

v Total Urban Rural
o total % males females total males females total males females
1960 2848.1 9.56 1132.6 1715.5 1276.8 467.9 808.9 1571.3 664.7 906.6
100.0 39.8 60.2 100.0 36.6 634 100.0 423 57.7
1965 3515.8 11.14 1440.5 2075.3 1621.5 616.3 1005.2 1894.3 824.2 1070.1
100.0 41.0 59.0 100.0 380 62.0 100.0 43.5 56.5
1970 4234.6 13.00 1737.9 2496.7 2036.0 7730 1263.0 2198.6 964.9 1233.7
100.0 410 59.0 100.0 380 62.0 100.0 439 56.1
1975 4696.1 13.73 1904.3 2791.8 2375.5 897.8 1477.7 2320.6 1006.5 1314.1
100.0 40.5 59.5 100.0 37.8 62.2 100.0 434 56.6
1980 4723.6 13.22 1876.6 2846.6 2464.8 919.0 1545.8 2258.8 9574 1301.4
100.0 39.7 60.3 100.0 37.3 62.7 100.0 424 57.6
1984 5103.9 13.80 2009.6 3094.3 2725.5 1021.0 1704.5 2378.4 988.5 1389.9
100.0 394 60.6 100.0 375 62.5 100.0 41.6 58.4
1985 52109 13.95 2047.2 3163.7 2803.9 1052.2 1751.8 2406.9 995.0 1411.9
100.0 39.3 60.7 100.0 375 62.5 100.0 41.3 58.7

Source: Demographic Yearbooks, various years, Central Statistical Office, Warszawa.
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Fig. S. Spatial distribution of the aging index (ratio of those aged 60 and over to those aged
0 — 14), 1984

Figures 7A to 10B present alternative measures of elderly migrations by the 49
voivodships. A number of similarities can be discerned between regional patterns of in-
and out-migration. This is partly explained by the nature of the data used which include
inter- as well as intra-regional moves. Thus, high in- as well as out-migration rates
characteristic of regions with high overall spatial mobility of the population, i.e. the
northern and western regions. Large shares of the elderly among all migrants, on the
other hand, is a feature of eastern and central regions, where the proportion of persons
in the age groups of 60 years and over within the total population is higher than in the
nation as a whole. The main feature of the 1984 patterns, when compared with the 1978
patterns, is lower intensity of the former. One more specific change that occurred
between 1978 and 1984 is an increase in spatial mobility of the elderly population in the
south-central regions that encompas the urban agglomerations of Cracow and Upper
Silesia. That trend may reflect the growing awareness on part of the elderly population,
towards the environmental hazards in that heavily industrialised area.

The distribution of the absolute volume of in-migration resembles the elderly
population distribution. The largest inflows occur towards the major urban agglome-
rations and other urbanised regions, including Katowice, Warsaw, Bydgoszcz and
Gdansk. Despite a decline in the flow volume, the rank of the voivodships hardly
changed between 1978 and 1984. However, shifts in respective ranks can be identified

9 — Geographia Polonica t. 54
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Fig. 6. Change in the volume of migration 1952 — 1984: 1 — total migration, 2 — elderly
migration

when the volume of elderly in-migration is presented as percentage of total in-migration
(Fig. 7A and 7B). In 1978, all the top ranks were occupied by voivodships situated in the
eastern and central part of Poland: Kielce, £6dz, Bialystok and Lublin; by 1984,
Warsaw moved to the first, and Cracow to the fourth rank.

Interestingly enough, the in-migration rates (number of moves per 1000 persons in
the age groups of 60 years and above) are still the highest in the northern and western
voivodships, i.e. areas of high spatial population mobility in general (see Fig. 8A and
8B). An elderly resident of northern and western regions has a greater probability of
migrating compared with his counterpart in central and eastern Poland. On the other
hand, a typical migrant in the latter regions is more likely to be an elderly person.

As suggested earlier, similar generalizations pertain to regional patterns of elderly
out-migration (see Figs 9A to 10B). Against a rapid decrease in general mobility, a
relative increase in the rates of the elderly out- migration in the Cracow and Upper
Silesian region between 1978 and 1984 is noticeable. A decrease in migration rates since
the late 1970s has been particularly sharp in the case of long-distance moves. The share
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of intra-voivodship migrations by the elderly increased from 50.4 to 57.9 between 1978
and 1985. The percentage of women among the elderly migrants has somewhat declined.
This trend can be noticed in case of both inter- and intra-regional moves (see Table 2).
As to the age distribution of elderly migrants, the positive association between mobility
rate and age was stronger for shorter-distance (i.. intra-voivodship) moves both in 1978
and 1985 (see Fig. 11).

TABLE 2. Elderly migrations: inter-regional and intra-regional moves 1978, 1985

Years 1:&;31 % L,{O?)l;s Fe::)noa:)les Y
Total

1978 63.086 100.0 19.097 303 43.989 69.7

1985 38.394 100.0 12.548 327 25.846 673
Inter-regional migration

1978 31.265 49.5 8.987 28.7 22.278 71.3

1985 16.167 42.1 5.095 31.5 11.072 68.5
Intra-regional migration

1978 31.821 50.4 10.110 318 21.711 82

1985 22.227 579 7.453 335 14.774 66.5

Source: Demographic Yearbook 1986, Migration data 1978, CSO, Warszawa.

Fig. 11. Migration-by-age schedules 1 — intra-regional, 1978, 2 — inter-regional, 1978,
3 — intra-regional, 1985, 4 — inter-regional, 1985



TABLE 3. Elderly migration by sex and type of move, 1978, 1984

Urban in migration Rural in-migration Net-migration
Migrants Total Total to urban place
(.000) urban-urban rural-urban total urban-rural rural-rural i places
1978 1984 1978 1984 1978 1984 1978 1984 1978 1984 1978 1984 1978 1984 1978 1984
Total 63.0 389 41.0 249 17.5 11.1 235 13.8 22.1 140 12.1 7.6 9.9 6.5 11.3 6.2
Males 19.1 12.6 12.6 8.1 49 34 77 4.7 6.5 4.5 3.0 22 3.5 23 4.7 25
Females 439 26.3 284 16.8 12.6 1.7 15.8 9.1 15.6 9.5 9.1 54 64 42 6.6 3.7

Source: Demographic Yearbook 1985, Migration data 1978, CSO, Warszawa.
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RURAL — URBAN PATTERNS

Inter-regional variations in the population ageing and spatial mobility become
somewhat less pronounced when each region is disaggregated into its rural and urban
component. In fact, the rural areas in every single voivodship were losing elderly
migrants in net terms, both in 1978 and 1984. The urban areas, on the other hand, were
gaining in all regions except the two peripherally located voivodships of Chetm and
Watbrzych. Large urban agglomerations are among the main recipients of elderly
migration. This, among other factors, is likely to be related to their function as centres of
specialized medical services.

Basic patterns of rural-to-urban migrations of the elderly people have been stable
since the early 1950s. Thus the process of ageing of the rural population has somewhat
been lessened as a consequence of rural-to-urban flows of the elderly. This effect,
however, has been minor compared to the impact, upon the age composition of the
rural population, of large net rural migration loss among young adults and childern.

Consequently, when elderly migrations are arranged by rural and urban origins and
destinations (Table 3), the rural-to-urban flows appear as the largest category. The
urban-to-urban flows which have been less affected by the recent mobility decline, hold
the second rank. As data in Table 3 and Fig. 12 demonstrate, compared to
rural-to-urban migrations, the inter-urban flows feature a higher proportion of female
migrants, and relatively higher mobility rates for the very old persons.

Fig. 12. Migration-by-age schedules: 1 — rural-to-urban, 1978, 2 — urban-to-urban, 1978, 3 —
rural-to-urban, 1985, 4 — urban-to-urban, 1985



.|; 5
ey AT AN Al |

P

Y dr——‘“.f\v“

e el
' . \ J

T s

W e A dn
s e At AN TP T
st K L e ¢ ¢ » po -all§ - f‘-*—"’-’-‘?’:m
'. .y JW'.-,...@.| -_--v.’u“’. 1--&."‘-’-" o e e
' ;Y

: w:'}ﬂzli.’ oA 5 e 14 o ,4 ;‘u v gy Mo >l
) ARSI T =S e 1900 o T e e e [
4 _:“ : p 3 3

g ! n '; '- “—‘e’ ')“".’:"-4' Lt & SHE (TS
’ 03 '.: A 3 e = “"»! 'wh.f" ,.l e T +
Sl ST
CYeM T = 'a p pa
s e AP e ’ £ oo
I AR e A i o e g £

Y W ‘
: 1 e o - ‘d BRSO v
e s el e e i RN

e b s iy Ay 5 B’ BT R T

5 L s o, ol . v i ,-Jw 5 |
g = W s e o

e P e

MRS sazy
:‘?‘:‘\-7\;..5 b
e o




= 10 A ‘ Sial FERTR
" % :.4'0 ' z _nef ..; ‘ 'Q‘M'
ot SR ',r*l--a e L L P
% IR 4 L

'J,(Q‘L c"J'r..\ V4 R e m,{#f o, ihaiE L ‘&Awm bd ™ '::\‘

28 09SP4} ~ur'| e w “\N" um-.m 4

Mo 1o niiy m‘

&3 Svrwy - vN ab&d«- $ wip«,\,n
) ol -8: Wi e e, bpm«l

Is - B 4 w uwd"n f

PR
T B e
¥ .
B35y
ik d '

1 http //po br .p'

b4
.

&



140 G. Weclawowicz

(1982) applied segregation indices. In all these studies it is possible to grasp the question
of the distribution of the elderly population within the urban space in relation to other
demographic groups.

Analyses of the distribution of elderly population alone are, however, rare; one of the
recent ones in this domain being the paper of Compton and Murray (1982) concerning
Belfast. More attention is devoted to a consideration of the spatial mobility and activity
of older people, as well as to the planning and spatial structure of the housing
environment, viewed from the aspect of its influence on the activity and degree of
independence of older people, see Herbert and Peace (1980), Wiseman and Virden
(1977). A specific group of research problems relate to the analyses of the accessibility
older people have to various sorts of services, see e.g. Pinch (1979). Spatial differen-
tiation of population age structure on a national and regional scale are quite well
known in Poland. It suffices to recall the typological works of Welpa (1955), Migacz
(1950/1951) and Jelonek (1971) and also the more general and analytic studies of
Dziewonski and Kosinski (1967), Dziewonski et al. (1977) or Fratczak (1984). There are,
however, very few geographical studies concerning particular age groups. Bielecka
(1973), for instance, considers the geographical aspects of the ageing of the rural
population in Poland. Likewise on the scale of individual towns, from the oldest studies,
such as those of Wasowicz (1935), throughout the post-war ones, e.g. Jelonek (1968),
when the demographic structures of whole towns were analyzed.

= i

L
l L»“’ =

Fig. 1. Population aged 65 and over in per cent of total population, Radom 1970
Non-shaded areas indicate unpopulated territory
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Am exception here is the work by Bystron (1915) who devoted much attention to the
distribution of particular age groups, including old people, in his description of the
demographic diversification of Cracow. According to Bystron, the share of the older age
cohort in particular parts of towns is related to the economic nature of those parts of a
town. Within the trade-oriented areas there are fewer elderly people who, on the other
hand, have a much greater population share in the wealthier areas. Then, Bystron goes
on to state that the share of old people (over 60 years of age in that study) had increased
in the 1880 — 1900 period, a fact that Bystron attributes first of all to women, who
“(...Jconverge to Cracow to live on their pensions and for religiousness” (Bystron, 1915
p.153). The latest study concerning demographical structure on the intra urban
differentiation scale, is the paper by Jelonek (1984), and, related to somewhat broader
socio-ecological problems the paper by Zbieg (1978). When analysing the demographic
differentiation of urban space in the towns of Southern Poland, Jelonek observes a
higher share of the older population in downtown areas and a gradual decrease of this
share when moving outside, towards the town peripheries.

Similar conclusions can be drawn on the basis of broader studies on socio-spatial
structures (Weclawowicz 1981, 1982). In the studies conducted within the framework of
factor ecology the variables describing professional and social structures, also the
education, origin and household organization of the population included those
describing demographic structures. In all the studies the category of “population of 65
and more years of age in % share of total population” appeared. This category usually
constituted a very significant interpretative constituent of such principal components as

"o ” o«

“housing situation of family households”, “demographic-migratory position”, “origins

N

i
d

Fig. 2. Population aged 65 and over in per cent of total population, Radom 1978
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Fig. 3. Population aged 65 and over in per cent of total population in the town cluster: Grodzisk
Mazowiecki, Milanéwek, Brwinow and Podkowa Lesna, 1970

»

of population”, “household and demographic situation”. The composition of these
principal components made it possible to guess the existence of the interrelation
between the distribution of old age population, and some of the structural features of
the population and housing conditions. In all, a rough approximation of these
components described the life cycle of the urban dwellers within the urban space.
Analyses of the distribution of component values and of particular variables made it
possible to disinguish within the urban space the areas being simultaneously dominated
by older housing, people living alone and small households. The position of the elderly
in the socio-spatial structure of a town can be deducted from the correlation matrix,
calculated prior to the principal component analysis for particular towns. A more
detailed analyses can be performed by extracting from the correlation matrix the
correlation coefficients for the variable “population of 65 and more years of age in %
share of the total population” and all the other variables. In all the towns subject to
analysis the strongest were correlations with the variable “flats constructed prior to
1944 in % of the total flats number”. Thus, the spatial distribution of the oldest
population group is strongly correlated with distribution of the oldest housing.

This phenomenon was most pronunced in the group of towns comprising Pruszkow,
Piastow and Ursus (r=0.804), in Rzeszow (r=0.795), Czestochowa (r=0.759) and
Cracow (r=0.741). The lower values of the correlation coefficient between the spatial
distribution of the elderly and of old housing characterized the town cluster of Wotomin
(r=0.654) and such towns as Warsaw (r=0.617), Opole (r =0.575), Stupsk (r =0.521),
Radom (r = 0.505), Olsztyn (r =0.429), and Lublin (r =0.419). The insignificant value of
this correlation coefficient was obtained for the town cluster of Otwock (r=0.170), and
a very low value for the town cluser of Grodzisk Mazowiecki (r =0.365).

The differentiation of towns as regards the situation of the elderly can be attributed
to a number of elements. As a rule, the highest strength of correlation links between
people advanced in age and old housing occurred for those towns that suffered
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Fig. 4. Population aged 65 and over in per cent of total population in the town cluster: Grodzisk
Mazowiecki, Milanowek, Brwinow and Podkowa Lesna, 1978

relatively little destruction during World War II. In the towns belonging to the
Pruszkow cluster, although they were slightly destroyed, new flats were mainly
constructed for the needs of the expanding industry, for employees in the productive
age. Older people in these towns had smaller chances of obtaining new flats than was
the case in the larger towns.

The low or even insignificant values of the correlation coefficient in two town
clusters located near Warsaw — ie. Grodzisk Mazowiecki and Otwock can be
explained by the character of the towns — having a summer vacation orientation and
“bedroom” function. The higher share of the elderly in some areas of Podkowa Lesna,
Milanowek or Otwock resulted not only from the ouflow of younger people, but also
from an inflow of the elderly, desiring to settle there permanently, often in new houses
and in a better natural environment. When considering the values of the correlation
coefficient between the variable “population of 65 and more years of age” and the
variables describing housing conditions, the set of towns can be divided into two
groups. In the towns of the Northern and Western Lands, in some of the towns located
near Warsaw and in Lublin, the correlation coefficients between the elderly population
and the indices of flats standards were very low. Decidedly higher (in absolute terms, for
they were negative) values of these coeflicients characterized Rzeszow, and the town
cluster of Pruszkow, £.0dz and Cracow. Thus, it could hypothesized that in general, in
1970, elderly people in the Tirst of towns lived in definitely worse housing conditions
than they did in the second group of towns.

The correlation coefficient values for the variable “population of 65 and more years
of age” and variables describing the number of persons in household form the following
»pattern”. The highest positive values appear for the relation of the elderly population
to one-person households. On the other hand, there are higher negative correlation
coefficients values for the relation of elderly population to three- and four-person
housholds. This “pattern”, however, i8 not followed at all in the case of the Otwock
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town cluster, and the towns of Olsztyn, Lublin and Stupsk. It seems, therefore, that
spatial differentiation of population according to life cycle has a far lower significance in
these towns. Other correlation coefficients for the variable “population of 60 and more
years of age” and other variables are highly differentiated depending upon the specific
situation of the population in a given town. The interrelations described herein for the
situation of 1970 were also confirmed in the analyses of data for 1978. Over this period
of eight years there also occurred an increase in the spatial segregation of the elderly.
This is partly related to an increase in the value of the correlation coefficient for elderly
people and old housing.

Within the Grodzisk Mazowiecki town cluster, these correlation coefficients had
increased from 0.365 in 1970 to 0.560 in 1978, in Cracow — respectively from 0.761 to
0.783, and in Radom from 0.505 to 0.796. This is some evidence of the increasing
overrepresentation of the elderly in the old housing estates and of the limitations
concerning the accessibility of new accomodation to this demographic group. The
growing spatial segregation of older people is also seen through a comparision of spatial
distributions, though constrained by a different breakdown into census units, of this
population group in 1970 and 1978, in the cases of Radom (Figs 1 and 2), for the
Grodzisk Mazowiecki town cluster (Figs 3 and 4) and for Piaseczno (Fig. 5).

The data on the spatial distribution of the older population, commented on herein
derive from the national censuses. These data refer therefore, to the so called night-time
population. During the day a majority of people leave their place of residence and go to
work, to school and for shopping — to places usually located in other parts of the town.
Thus, the demographic composition of particular areas of a town also changes quite

Fig. 5. Population aged 65 and over in per cent of total population, Piaseczno
Non-shaded areas indicate unpopulated territory
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considerably during the day. On the basis of simple observations one can conclude that
during working hours within the housing estates more elderly people and more women
with small childern are to be seen, while in the areas of job concentration more persons
in the professional activity age can be observed whereas in the areas where school and
universities are located — there are more young people. Hence, the percentage share of
the elderly in different parts of a towns depend also upon the time of the day.
To perform a spatial analysis of this phenomenon certain simplifying assumptions
were adopted. Basic data were taken from the national census of 1978, concerning

T

Fig. 6. Population aged 65 and over, Radom 1978 (location quotient) A — night, B — day

10 — Geographia Polonica t. 54
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GEOGRAPHIA POLONICA
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