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10 Y. V. Medvedkov

K 157 K 15

K12

K16

Fig. 1. A diagram of interconnections in the specialized spaces
The arrows in the ditgram correspond to the non-zero factors of the dynamics operator in the model used

S. ROLE IN
ACTIVITY SPACE OF H.

—[ S. EVALUATION ],__{ S. CROWDING l

r S. GROWTH }____4

CONTROLS (FUNCTIONAL DENSITY, RANGE
> FOR COMBINING S~-SET, INERTIA
IN CHANGED USAGE OF S.)

Fig. 2. A block diagram of the regulation chains used in the URB model
The arrows correspond to the controlling influences on the dynamics of spaces. Taken into account are influences from the
density of actions when excessively low or high densities change the functional role of spaces. The influence of the objectives
causing the priority growth of various spaces is also taken into consideration

The factors of the equations are calculated by procedures now well-developed in
experiments with the imitation modelling of economic systems (Li et al. 1977).
If we exclude the factors of non-linear influences from equations 1-18 (which

are very important in fact), we shall obtain linear equations which could be written
in matrix designations:

la. AS(t+1) = AS(o)
2a. AT(t+1) = A, T(t)
3a. "AD(t+1) = A, D(t)
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Y. V. Medvedkov

14
B | N P R U
B D1 0035 .0559 .0192 0005
| D2 .0556 .0066 -6.33
N -.158 D3 1.030
P .7104 .0327 D4 -0024
R .0422 -3.369 DS 40.69
U| .ooo1 D6
Fig. 3. Frobenius Matrix Operator for ‘URB-YM’
An observation of the trajectory of growth of the specialized spaces
¢ ; DN/1000
’
, DU/15000
/
/ , bP/ 300
08 ,/100
/ /x DI/ 300
,-/‘/
DR/30
T >

Fig. 4. The calculated trajectories of growth of the specialized spaces
The initial sections of the trajectories within 7 readings on scale T characterize the ability of the model to reproduce
the actually observed picture of development known to the computer. The remaining largest sections of the trajectories show
the prognosticating possibilities of the model. There is a very considerable similarity with Fig. 3
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Modelling of settlement systems

— The smallest unit for calculation is the settlement or the urban borough.

— The calculations regarding the technological infrastructure are conducted for
route networks.

— Commuting to work and to service facilities is included as a cost factor,
and the time spent for these purposes is minimized using the partial model Amos 1.

— As an internal feature of the model, the population distribution causing the
least expenditure in terms of the national economy is determined.

— The structure of the method makes it possible to. include non-quantifiable
factors.

— Calculations are made for a number of variants as regards the population
of the settlement system. The results can be summarized to give expenditure functions
of the settlement system for changes in distribution and for an increase in the total
number of inhabitants (see Fig. I).

Marks per inha
Ditant and year

@ ostriution of mhatetants
e v work places W

decrease of agrculturel
work places
Sistribaton of

WOrk places
w»n

A nCrease Of work places
* i the county Center

) Increase of work places
N all lowns

& 'mcrease of work places 0 al
© lowns and other local centers

" generdl cost lunction

- . 1o woes  habitants
Fig. 1. Real cost functions for a rural county

The target function of the model is as follows
( P

Y¢S o 4 : .
K. = min )} : [w,(x))+ay; b;+ min (aj, +v,)+

|
' J
[} v

~ {
+min (a;, +v,)+ _\__ lay, + l’.'] >
; )

Explanations of indices and symbols

Indices

m a variant, which consists of the number of workers and the distribution of
working places within a settlement system

1 the settlement as the site of working plaees

) the settlement as the site of housing
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52 B. S. Khorev

TABLE 2. Characteristics of current okrugs

derified ansely populated Sparsely populated
region (Chuvashya) (Byelorussian Polesya)
Area (.000 km?2) 3.3-6.3 5.5-8.0
Population (.000) 200-500 200-250
Average radius of gravitation
to okrug centre (kms) 35-50 40-50

for the Ukraine is not discussed in this series, it has been carried out on the
basis of an analysis of “The Recommendations for the Planned Development of
Interrelated Settlements in the Ukrainian Soviet Socialist Republic” (1969), in which,
besides 25 oblast centres, which are okrug centres as well, another 58 centres
were additionally identified. Altogether, according to this regionalization, there are to
be 567 intra-oblast areas, including 312 within the Russian Soviet Federal Socialist
Republic (excluding the oblast of Kaliningrad) and 255 within other union republics.
In 27 oblast (nine in RSFSR) no centres have been formed. while in three oblast
there are two centres in each. Totally it amounts to 543 okrug centres throughout the
USSR (305 in RSFSR).

In the Asian part of the USSR subregions frequently appear out of regions.
The Asian subregions and intraregional areas, which are not divided into subregions,
may correspond to a district (okrug).

According to more precise elaborations for the territory of the RSFSR worked
out at the Centre. on this territory alone 410 okrug centres have been identified
which may be formed in addition to the 76 centres of regions, krays, autonomous
republics. and autonomous regions. Since these 76 centres should also be centres of
the districts adjacent to them, then totally 486 districts are proposed on the territory
of the RSFSR. A comparison of the given scheme with the scheme of economic
‘microregions’ of the RSFSR drawn up at that time by the Central Research
Institute of Urban Planning shows that in the number of territorial units and their
composition these schemes are extremely similar to one another which testifies to the
objective existence of districts.

At present, schemes for the distribution of the productive forces have been
drawn up for all the economic regions of the USSR. and schemes of regional
planning have been compiled for many territories. An analysis of them makes it
possible to identify the pattern of districts more precisely, in each of which equal
conditions should be created for all inhabitants with regard to jobs and main services.
In this case, more complex, multifunctional development is ensured for a much
larger number of urban centres than in the case of the current regional system
(approximately 700 units as against 150).

Abolition of the old district in 1930s occurred where there was a four-level
administrative system (rural area council. local area, district, region) and brought
regions devided into smaller units. Now there is a question of a new district formed
by merging of several local areas in a three-level administrative system. The district
will obviously be smaller than the former one. It is by no means a question of
returning to the regionalization of the 1920s and the beginning of the 1930s,
irrespective of its evaluation and subsequent changes within it (Alampiyev 1959,
pp. 123-126. 167-168); but a question arises of further improvement of regionali-
zation in the country on scientific bases.

The reconstruction of districts (mezzo-regions) is impossible without improving
the local administrative system (administrative and economic micro-regionalization).
As a rule, the districts comprise a group of local administrative areas (most often
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Internal organization of a settlement system 69

TABLE 1. Number of population in 1970 as per cent

of 1961
Size groups
of towns CSSR CSR SSR
(,000)
up to 0.2 75.7 743 88.1
0.2- 0.5 87.4 85.8 92.4
0.5- 1.0 95.4 95.3 95.4
1.0- 20 95.8 92.8 99.8
20- 5.0 95.3 92.0 100.0
5.0- 10.0 101.0 102.6 97.6
10.0- 20.0 116.1 114.9 118.8
20.0- 50.0 127.1 105.3 192.4
50.0-100.0 168.0 185.4 64.0"
100.0 and above 117.4 108.9 177.2
Total 104.5 102.5 108.8

* The anomaly in the SSR in the category of towns with 50 000—
100 000 inhabitants is due to the shift of the town of Kosice into the
category of large towns

Mass transport to work was also improved considerably; here further shift in
favour of bus transport took place. The frequency and number of connections in-
creased. Furthermore, the utilization of the private means of transport for trips to
work emerged as a new phenomenon in travel to work, although it is still seasonal
and of a secondary importance.

What was the effect of the increased number of urban population in the commuting
to work patterns? Conceptually, the concentration of economically active population
in towns is simultaneously a precondition for the decrease of commuting to work
whose main components are rural-to-urban trips.

The observed patterns of commuting to work developed in the years 1961-1970
in the following way: In 1961 altogether 2 351 240 persons were commuting to work
in the CSSR, of that number 1644977 in the CSR and 706293 in the SSR.
In 1970 altogether 2 630 274 persons were commuting to work which means an
increase by 11.9%. In the CSR 1769 102 persons (increase by 7.5%) and in the
SSR 861 172 persons (increase by 21.9%) were commuting to work in the year
mentioned.

A certain increase of commuting is undisputably the result of structural changes.
Above all they include the further decline of agricultural population and the successive
concentration of the production in larger centrgs and the expansion of the sphere
of services in those centres. But. if the state is analysed in a greater detail the increase
can only be partly explained in terms of the existing level of urbanization and po-
pulation concentration, from the point of view of the core-hinterland relationship.

The first significant change which took place in the period investigated is the
concentration of commuting to work in the vicinities of commuting-destination
centres. The concentration has two aspects. First of all, a long-distance commuting,
representing simultaneously above all the non-everyday travel has decrcased distinctly
in the period investigated. This applies, for example, to commuting between the
two republics; there has been an especially distinct decrease of commuting to work
from the Slovak Socialist Republic to the Czech Socialist Republic, namely from
88 000 persons 1n 1961 to 48 000 in 1970. This is due to the fact that in most
Slovak districts the relationship between labour resources and the number of job



TABLE 2. Number of population in 1961 and 1970

CSSR CSR SSR CSSR CSR SSR
SIZEREIQUDS number o number P number % number ‘o number % number ®
of towns
(.,000) 1961 1970

up to 0.2 314 219 2.3 282014 29 32205 0.8 237925 1.7 209 538 2.1 28 387 0.6
02- 0.5 1 415 646 10.3 1 084 196 11.3 331450 79 1 237 047 8.6 930 709 9.5 306 338 6.8
0.5- 1.0 2037 460 14.8 1 309 997 13.7 727 463 17.4 1943 154 13.5 1 248 950 12.7 694 204 153
1.0- 2.0 2073 536 15.1 1162774 12.1 910 762 21.8 1 987 401 138 1078 739 11.0 908 662 20.0
20- 50 2253234 16.4 1322351 13.8 930 883 22.3 2 147 498 150 1216503 12.4 930 995 20.5
5.0- 10.0 1 182 057 8.6 799 221 8.4 382 836 9.2 1193972 8.3 820 134 8.4 373 838 8.2
10.0- 20.0 991 981 7.2 701 883 7.3 290 098 7.0 1 151 249 8.0 806 561 8.2 344 688 7.6
20.0- 50.0 989 671 12 742 470 78 247 201 5.9 1 257 530 8.8 781 908 8.0 475 622 10.5
50.0-100.0 554 932 4.0 475 580 5.0 79 352 1.9 932432 6.5 881 640 9.0 50 792 1.1
100.0 and above 1 932 841 14.1 1 691 045 17.7 241 796 5.8 2 269 349 158 1840783 18.7 428 566 9.4
Total 13745577  100.0 9571 531 1000 4174046 100.0 14357557 1000 9815465 1000 4542092 100.0
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Internal organization of a settlement system 85

an increase to 387 000 dwellings (i.e. 62.9% of total housing construction) was
registered. In spite of the fact that housing construction increased even in the non-
-central communities (index of the increase of the construction 1971-1975/1961-1965
= 131.0:100.0, whereas the value of this index in district centres is 148.6) it can be
stated that the directives mentioned above have been fully respected all over the
country.

The questions of how the tasks following from the concept of the long-term
development of settlement are fulfilled and to what extent is the concentration of
housing construction related to the concentration of investment activities in the
production sphere are answered by V. Havlik (1974). That author was also dealing
with the problems of prefabricated housing whose share (56% of total housing
construction between 1971 and 1975) is to be increased to 64% in the following
five-year plan. This type of housing was located (1971-1975) predominantly (86 %)
in the district centres and for 1976 —1980 this share will increase to 89%;.

The quality of housing can increase much faster in urban as compared to rural
areas owing to the concentration of housing construction mainly into centres of
higher order. Such considerations must be based on the evaluation of the housing
situation in the CSSR since the end of World War II. Of the total number of
3.6 million housing units (in 1950) about 2 million units were older than 70 years.
Dwellings constructed before 1920 were mostly small and of low quality, and those
built between 1920 and 1938 did not reach on the average the level of equipment
of newer housing.

In the first years after the war the urgent tasks of the construction and re-
construction of industry absorbed most of building capacity and required great
financial and material means. The increase of the housing construction was therefore
slow. At the same time population was growing rapidly and the rate of household
formation was high. In 1959 the solution of the housing problem was started on the
basis of the resolution of the Central Committee of the Communist Party of the CSSR
and the directives of the 12th Congress of the Communist Party of the CSSR.
The issue has become permanent; the solution of the housing problem is included
in the economic policy and focusses attention of the party and government insti-
tutions.

Considerable effort has been made towards the equalizing of the housing standards
in Bohemia and Moravia and in Slovakia. The high share of the Slovak Socialist
Republic in the housing construction (of the total after war construction almost
409 of develling units have been built in the SSR) has contributed substantially
to the reduction of the original differences.

The present differences in the standard of dwellings in urban and rural areas
are small. This is demonstrated by the values given in Table 3 which presents

TABLE 3. Valuation of the dwelling standard in the settlements of the Brno agglomeration

No. Standard of dwelling (degree) 1 2 3 4 5 6 7 Total
Centres of:
1. regional significance 1 1
2 district significance 4 2 1 1 8
3. local significance 3 18 16 1 4 42
4. Non-central settlements
(a) permanent 3 67 122 21 2 1 216
(b) other 4 42 57 8 209

Total 7 W2 S0 SedA6) TR S SSEa ) 376
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90 G. M. Lappo

TABLE |. Growth of the number of urban places and their population. 1926-1974*

Number of urban Number of inhabitants
places (million)
Urban unit
1926 1959 1970 1974 1926 1959 1970 1974
Urban settlements total 1925 4619 5505 5699 26.3 100.0 136.0 1496
Towns 709 1679 1935 1999 21.7 829 1163 128.7
Towns 100 000 inhabitants
plus 31 148 221 238 9.6 48.6 75.5 854

* Cowmpiled from the statistical abstract Naselenive SSSR. 1973 (The population of the USSR. 1973). Statistika. Moskva 1975.

Modern urban structure of the USSR, resulting from the developing urbanization
processes, reflects geographical conditions of the country and specific features of its
economic, political and cultural development. Of all countries of the world. the
USSR has the largest number of large cities. It has a ramified network of large cities
and a considerable proportion of total urban population. The urbanization process
within the country has been sufficiently and dynamically developed.!

A rather considerable role played by large cities in the national economy of the
Soviet Union is evidenced by a high concentration of various types of activity,
including industrial production. in these cities. The high concentration of diverse
functions in large cities creates a basis for centripetal shifts of population throughout
the country, the population being attracted by the socio-economic foci; a complex
settlement system has been formed in which large cities constitute main elements.

It is possible to describe recent trends by showing the distribution of population
growth by categories of towns. From 1959 to 1975 (or. arbitrarily, the period of the
scientific and technological revolution) the Soviet urban population increased by 50 per
cent or 49.7 million. The process developed very unevenly as far as individual
categories of towns are concerned (Table 2). Thus almost three quarters of the total

TABLE 2. Distribution of urban population growth 1959-1974 by categories of urban places

Size of urban Under3 3-5 5-10 10-20 20-50 50- 100- Over Total
places (.000) 100 500 500
Growth
(million) 0.430 0.500 1.397 2438 4268 3.728 19.287 17.563 49.611
Share of total
Increase
(per cent) 0.867 1.008 2816 4914 8603 7.514 38.876 35401 100.0

increase of urban population were accounted for by large cities; this was conditioned
by planned control when various measures were taken to direct the urbanization
process.

Migratory increase is a main source of urban population growth. Towns and
settlements lie along huge migratory paths, part of which lead to towns, especially
large cities. In recent years some ten million people moved to towns and some

I A country is considered to be highly urbanized if its large cities concentrate at least
one-third of the total population (in the USSR their share is 34 per cent).
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98 M. Jerczwnski

definite measures of intensity of interaction between the studied units. In this case the
student is interested not in which spatial units display similar characteristics but
which of them contact one another. Proximity in space implies a relatively more
intensive interaction, yet this is in fact often all but a straightforward relationship.
With the development of specialized transport and communication systems, which are
channels of contact of the highest intensity, proximity tends to lose its deterministic
impact as a factor decisive of the formation of spatial structures.

It is in studies of growth processes and of changes in complex spatial systems
that we have advanced the least yet.

While substantial progress is indeed possible within each of these individual
approaches, it is in the integration of them that we should expect the most productive
line of research. Such an integration can well be attained on the ground of studies in
the development of the urban settlement network in combination with population
migration. Especially useful to this end seems to be the notion of national system
of cities.

The studies in this line of research started with assessments of the role natural
gain and migration play in population growth and of the relations and links there
may be between these components and some properties of urban settlements such as
size, functions, or location. Once the migration component has been shown to play
so significant role attention is to be focused on the dependences between some
structural characteristics of definite types and forms of settlement and the types of their
population growth on the one hand, and the direction. intensity and spatial structure
of migration on the other. The present paper reports the preliminary phase of study
in this line.

THE COMPONENTS AND TYPES OF POPULATION GROWTH.
SPATIAL DISTRIBUTION IN MACROSCALE

The total increase of urban population is a function of three components: natural
increase, the balance of migration (internal and abroad), and increase due to
administrative alterations (granting or withdrawing town status, expanding city boun-
daries by incorporating the surrounding rural areas). The proportions of each of
these components in urban population increase over the past quarter-of-a-century are
given in Table 1.

TABLE 1. Components of urban population growth, 1951-1975

Net increase \ Balance Adainkiie

As in the of admi- tesrminal
Years base year . Anatural migration nistrat'ive e

increase balance alterations
.000

1951-1977 9243 7950 4471 3479 2795 19988
1951-1955 9243 1678 1050 628 1146 12067
1956-1960 12067 1393 1055 338 941 14401
1961-1965 14401 1144 704 440 136 15681
1966-1970 15681 1192 559 633 215 17088
1971-1975 17088 1753 730 1023 189 19030
1976-1977* 19030 790 373 417 168 19988

Source: Statystyczna charakiervstyka miast iStatistical characteristics ot cities). in: Starvstyka Pobski Nr 85, GUS. War-
szawa 1977, .
* Sutistical Yearbook 1978, GU'S. Warszawa 1978/
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TABLE 2. Types of urban population growth in virtue of natural increase
and migration

Natural Balance of Total

TprS of popu]ation change increase migration mcrease

values of components

A
Natural gain exceeds net out-migration.
Population increase. + = +

B
Natural gain exceeds net in-migration.
Population increase. + > + +

C
Net in-migration exceeds natural gain.
Population increase. + < + +

D
Net in-migration exceeds natural loss.
Population increase. £ +

E
Natural loss exceeds net in-migration.
Population decrease. + =

F
Natural loss exceeds net out-migration.
Population decrease. > - -

G
Net out-migration exceeds natural loss.
Population decrease. < — -

H
Net out-migration exceeds natural gain.
Population decrease. +

In the light of what has been said so far the rising importance of urban
settlement forms as areas of population growth and its spatial concentration becomes
fully conspicuous. The increase in urban population (1 469 000 people) exceeded the
nation-wide average and migration accounted for 55% of it. The two-partite division
of Poland appears clearly in the spatial distribution of the components of urban
population growth. which are viewed as an aggregated set of units within each
voivodship (Fig. 1b.). In 33 voivodships of eastern part of Poland (except for four
voivodships) cities owed their population increases mainly to immigration. In the west
(the Poznan and Legnica voivodships are two exceptions there). cities increased
their populations mainly owing to natural gains. The Walbrzych voivodship was the
only case in which cities recorded a negative miggition balance. Migration-induced
population loss was there offset by natural increase.

The distribution of voivodships in which urban population growth was due mainly
to in-migration correlates significantly with the spatial pattern of voivodships displaying
losses in rural population in absolute figures (type C for cities and type H for the
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Natural increase

+

s B
woun. < l c
> N [‘ In-migration
A 7 .
" J

Matural decrease

Fig. 1. Types of population changes by voivodships. 1973-1976

a) rural population: b) urban population: ¢) total population.

rural areas). The two distribution patterns in turn coincide with the distribution of
the least urbanized voivodships. especially in eastern and central Poland. as well as
with that of the biggest concentrations of urban population there.

THE COMPONENTS AND TYPES OF POPULATION GROWTH
IN THE NATIONAL SYSTEM OF CITIES

Population growth viewed as the result of interaction of natural gains and
in-migration is the combined product of a number of complex phenomena and
processes whose mechanisms are still poorly known. The character of each type of
urban population growth is no doubt strongly determined by the demographic
structure of cities. This latter in turn is mainly a consequence of mass-scale migration
movements — in case of the Western and Northern Territories the migrants were
mainly young and carried with them the tradition-bound model of family with
several children. At the high degree of urbanization in those areas, these structural
characteristics of the migration movements account for the very high birth rates
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TABLE 3. Types of urban population growth in -Poland by size classes, 1971-75
_ Types of growth of cities**
City size’ (number of units)
{.uuu)
Total A B C D E F G H
less than 5 288 105 99 41 5 = 1 4 33
5- 10 194 46 82 58 1 = = - 7
10— 20 159 18 77 63 = - = — 1
20- 50 110 J 36 63 ol T AT U R
50-100 35 3 13 19 - - - - -
100-200 14 2 5 7 - - — - =
more than 200 14 1 3 10 - - - - -
Total 814 186 315 261 6 — 1 4 41

* As on | June. 1975.
** l'or explanations see Table 2.

subsequently recorded there. Since the death rate was much less differentiated nation-
-wide, the ultimate natural gains in those areas exceeded the national average signifi-
cantly. The consequences of those processes find their expression in the structures
that exist today. though the continuing processes of urbanization and industriali-

TABLE 4. Components of urban population growth

Natural population

City Num- Population el
sz O e
1.000) cities 1970 births  deaths i?]itrz;z(la
1 2 3 4 5 6
less
than § 288 840 489 71716 33969 + 37747
5- 10 194 1 260 686 118073 51558 +66515
10- 20 159 1 994 027 194 130 78786 + 115344
20- 50 110 2961 407 277101 112728 +164373
50-100 35 2 240 203 195038 94 585 + 100453
100-200 14 1 890 461 152111 76 764  +75 347
more
than 200 14 6074303 434223 262373 +171850
Total 814 17 261 576 1442392 710763 +731 629

Internal migration

immi-
gration

7

130 999
222913
366 724
544 560
357 451

251722

587 929

2 462 298

€M balance
gration
8 9
119964 +11035

173 327 +49 586
260 066 + 106 658
334 662 +209 898
207 560 + 149 891

162 486 +89 236

265910 +332019

1523975 +938 323

Source: Own estimations based on materials of the Central Statistical Oftice.



Natipnal system of cities 103

Aation together with the concomitant migration keeps modifying those structures
considerably. One essential change-inducing factor in this respect is the investment
ectivity launched in new industrial districts and centres or in connection with the
nodernization of industry and the technical infrastructure in the old types of urban
sttlements. The population growth and its differentiation is also partly due to the
characteristics of individual urban settlements and the place they occupy within the
spatial and hierarchical structure of the entire settlement system.

In terms of a number of towns, the 1971-75 interval was dominated by type of
aties with a prevalence of the natural increase component over migration-induced
crease as the most frequent type of population growth; there were 315 units of
tais type (Table 3). The migration component dominated in 261 cities. If we consider
that this component dominated also in the total urban population increase we can
onclude that it was characteristic of the larger urban centres. These two basic types
of cities were complemented by a third in which a positive natural increase more
than offsets population losses due to emigration (type A). These types (A. B and C)
of cities claim 947 of the entire set of urban units. The population decline in
dbsolute figures found for 46 cities is almost exclusively a function of high emigra-
ton (type H).

Observe too that while nearly all Polish cities (803 units) recorded positive
ratural gains. positive migration balances were found for 582 urban areas. Emigration
frevailed over immigration in 232 units (types A. F. G. H). If we measure the size of
tiose cities by their population we see that these were the smallest urban units.
Cities with less than 10 000 population accounted for 847, of this group. while those
vith less than 5000 population for 619%;. The bigger cities that fall into this group
(ype A) are few. and they belong mostly to the Walbrzych, Jeienia Gora and
katowice voivodships (Fig. 2). In the former two voivodships. the emigration is due
nainly to the obsolete structure of industry in need of modernization. As regards the

bv size classes, 1971-1975 (classes as in 1975)

External migration Total Absolute  Population Population
e population as on growth rate
{n e % - increase 31 Dec.  1970-75
immi emi R, balance .
gration gration 1970-75 1975 (7o)
10 11 12 13 14 ) 16
210 2082 — 1872 +9 163 +46 910 887 399 105.6
333 3373 —3040 + 46 546 + 113061 1 373 747 109.0
477 4278 —3 801 + 102 857 +218 201 2212228 110.9
845 5755 —-4910 +204 988 + 369 361 3 330 768 112.5
699 4115 —3 416 + 146 475 +246928 2487 131 111.0
550 6 445 —5 895 + 83 341 + 158 688 2049 149 108.4
2882 29 572 —26 690 +295 329 +467 179 6 541 482 107.7

5996 55620 * —49624 +888 699  +1620328 18881 904 109.4
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Geographia Polonica 44, 1980

Annex to the article by M. Jerczynski

population growth 1971-1976
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PWN Warszawa 1980

http://rcin.org.pl

Fig. 2. Types of population changes in the urban system of Poland, 1971-1975
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Fig. 3. Share of voivodships in the national rural emigration. 1973-1976 (national rural
emigration = 100%)

characterized by the highest migration-induced losses claimed only one-third of the
nation-wide emigration from rural areas.

The spatial distribution of the proportions of individual voivodships in the total
in-migration to urban centres furnishes an entirely different picture (Fig. 4). In this
case three voivodships alone (Warsaw, Katowice and Gdansk) concentrated nearly
one-third of the nation-wide urban immigration, while the first ten voivodships
accounted for as much as 56 of it. The highest immigration gains display a spatial
correlation with the location of major metropolitan centres and areas of intensive
industrialization more distinctly here than on the other maps. The Legnica voivodship
(copper district) furnishes an outstanding illustration to this. Though none of the
cities in that area exceeded the 100 000 population size. the proportion of the urban
centres of the Legnica voivodship in the nation-wide immigration total was higher
than for instance those for the Szczecin or Wroclaw voivodships (Szczecin 380
and Wroclaw 590 thousands of inhabitants respectively). But the case of the Legnica
voivodship is still less of a surprise than that of the Olsztyn voivodship. which
recorded a high immigration amounting to as much as those found for the Lublin
or Bydgoszcz voivodships.

The spatially differentiated urban population growth due to immigration from
rural areas has been more and strongly affected by urban-to-urban migration in
recent years. Since 1975 onwards this type of migration movements rank second as
to size in the pattern of population movements in the four main directions
(R2R:. R-U: U->R: U2U.

The structure of urban-to-urban migration displays a certain hierarchy in connec-
tion with the size (rank) of the urban units. Indirect evidence of this is the number
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Fig. 4. Share of voivodships in the national urban immigration, 1973-1976 (national urban
emigration = 100%)

of persons leaving a unit per 100 people arriving to settle in it or the measures of
migration effectiveness (Table 5). These measures show that with growing urban size
the indicator of emigration declines while the migration effectiveness rises too. The
smallest units (with population less than 5000) afford especially conspicuous evidence
of this relationship in that they record a nearly complete turnover of the migrating
population (89 persons leave one such unit against 100 people settling there). This
trend toward a rise in the emigration volume seems to be gaining in importance in
this size class of cities. Whether or not this is really so can however only be
established by analysing statistics for longer time series.

This trend does not recur in the 20 000-50 000 size class of urban units whose
migration balances are close to those for the bigger size class of S50 000-100 000

TABLE 5. Number of persons emigrating per 100 new settlers and effectiveness of migration
by size classes. 1971-1975

City size (.000)

Less more
: 5 50 20- L
Total T 5-10 10--20 20-50  50-100 than 100
Persons emigrating per
100 newcomers 61.9 88.9 74.7 70.8 59.8 60.3 49 4
Effectiveness of migra-
tion 23.5 59 14.5 17.1 25.1 248 338

Source: Matenals of the Centrai Statistical Otice.
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118 O. L. Medvedkovu

TABLE 2. Established contribution of components L. D and M to the growth
of towns in the Ukraine. Poland and the GDR

Components Component indicators Adequacy
and their and types R2
succession of regression F F tab.

Ukraine (a system of 25 regional centres):

M, D, L T=f(W,, V.V, R 0.667 9.99 2.87
M, D, L T=f(W,,V,.,R 0.641 12.5 3.1
M. D, L T=f(W,.R) 0.318 5.13 3.44
M T = f(W)) 0.278 7.95 4.28
D, L. M T=f(Vy, Vs, R. W)) 0.667 9.99 2.87
D. L. M T=/f(V,R, W) 0.641 12.5 3.1
D. L T=f(Vi.R) 0.318 5.14 3.44
D T =f(V)) 0.294 9.54 4.20
L. M, D T=/f(Vi,R, W, V) 0.667 9.99 2.87
L. M T=f(Vs,R, W)) 0.514 7.39 3.03
L T=f(Vs.R) 0.318 S.14 3.44
L T =f(Vy,) 0.294 9.54 4.28
Poland (a system of 17 voivodship centres)

M, D, L T=f(W, V.,V R 0.707 7.23 3.26
M, D T=[fW,, V) 0.612 11.07 3.74
D T =f(V)) 0.603 22.76 4.54
L, M D T=f(Vs,R, V,, W)) 0.707 7.23 3.26
L. D T=[f(V;.R, V)) 0.707 10.42 3.41
L, D T=/f(Vs. V) 0.605 10.41 3.74
L T =f(Vy) 0.596 22.11 4.54
M T = f(W)) 0.265 4.11 3.681
GDR (a system of 15 district centres):

L M. D T=/f(Vs,R. W, V)) 0.604 3.82 3.48
L. D T=f(Vs,R,V)) 0.603 5.58 3.59
L T=f(Vs, R) 0.600 9.02 3.89
L T = f(Vs) 0.582 18.17 4.64
M, D. L T=f(W,,V, Vs, R) 0.604 3.82 3.48
M, D T=[f(W,,V)) 0.454 4.99 3.07
D T=/f(V)) 0.440 10.31 4.28
M T=f(W)) 0.179 2.85 3.81

Note: Shown are all results of calculations making it possible to define the contribution of components with
certainty. as indicated by data on the F criterion. The last line alone gives a negative resull. indicating
a small weight of the M componenl as relecled by the W) indicator for the system of towns of
the GDR under investigation.

In evaluating the forecasting capacity of the formulae given in Table 2 we
proceed from the following postulate established, perhaps in the most distinct form,
by D. M. Wetz who worked under Box (1964): “For an equation to be considered
satisfactory for the purposes of forecasting (in the sense that the range of predicted
values of response will be considerably greater than the standard response error),
the observed value of F ... should not just exceed the selected percentage point of the
F distribution, but exceed it approximately four times” (Draper, Smith 1973, p. 74).
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Fig. 1. Hinterland relations of the Wittenberg regional centre and the Kothen and Zerbst

Kreis centres (as for 1971) d
I. Types of centres according to their significance for the hinterland (indicated for the research area only): 1 — regional
centres. 2 — Kreis centres. 3 — partial Kreis centres. 4 — local centres. 5 — other central places
II. Zones of the town-hinterland intensity relations. Zones of intensity levels (6-10 as indicated on the Figure). 11 —Be-
zirk boundaries. 12 — Kreis boundaries

studies with a view to structural features (Kronert 19772). The structural diagrams
derived from this analysis (Fig. 2) show the basic characteristics of city-hinterland
regions for Beczirk centres, regional centres and large Kreis centres.

The following characteristics apply to the individual hinterland zones:

Hinterland zone | has the greatest intensity of relations with the centre of the
region as far as the movement of people is concerned. The outward relations of the
hinterland communities are dominated by the centre. Zone | is shaped almost like
a ring and is situated inside the administrative Kreis surrounding the centre. The
centre performs functions satisfying some of the more basic needs of the communities
in the zone, and it is the primary place of work for commuters from the zone.

Hinterland zone 2 has relations of medium intensity with the centre as far as the

2 The work lists the literature used and some more specialized literature.
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TABLE 1. Criteria for delimiting the inner hinterland zones of Kreis- and other centres

Ratio of employed

Percentage of .
persons working

Percentage of

outward-bound outward-bound .Den51~ty o at the location
ub- commuters to inhabitants
Zone commuters to to employed
employed and employed
total outward- . : I persons
residential persons o
bound commuters ! living at
population 1
the location
1 a above 60 above 15 above 600 above 0.5
. 50 SRS 0 . 600 . 05
b - 60 b AllS
c 30-60 S
2 a 10-60 5-15 above 200 above 0.5
b 10-30 above $§
3 a above 10 2-5 above 200 above 0.5

Inhabitants and emploved persons per km?2

movement of people is concerned. With the exception of secondary centres the commu-
nities are not primarily orientated toward the centre but rather toward local centres
in zone 2 or neighbouring centres of a higher order. The centre mainly provides
services satisfying some of the less basic needs and is an important supplementary
place of work for the inhabitants of the zone. Zone 2 is not ring-shaped for
Kreis centres but consists of communities arranged around local centres.

Hinterland zone 3 has a low intensity of relations with the centre of the region
as far as the movement of people is concerned. The centre mainly performs highly
specialized functions for the hinterland and is the place of work for only a very
limited part of the employed population in the zone. These commuters come from
dispersed settlements and primarily from a number of towns situated along the
main routes of traffic. In this zone around regional centres and others of a higher
order there are at least partial Kreis centres or full Kreis centres performing specific
functions for the hinterland. Typically, there are always several Kreis centres or
Kreis towns in zone 3 around Bezirk centres, which have more intense relations with
the Bezirk centre. The influence of the latter also reduces the catchment areas of
these Kreis towns.

Regional centres are normally Kreis towns having several specific functions. This
is why they begin to develop a hinterland zone of type 3 which does not extend
very far, thus exerting some influence on a neighbouring Kreis centre. The hinterland
zones | and 2 of those regional centres are clearly limited in comparison with
those of Bezirk centres.

Kreis centres with more than 40 000 inhabitants can be found primarily in
agglomeration areas. Their sphere of influence is encroached upon by neighbouring
centres of a higher order, or there is a trend towards overlapping with adjacent
regions. In two cases their regions are completely absorbed in city-hinterland region
zones type 2 around agglomeration cores (Freital near Dresden; Schénebeck near
Magdeburg).
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Fig. 2. City hinterland regions for Bezirk centres (A4), regional centres (A3) and large
(above 40 000 inh.) Kreis centres (A2)
A — Main- and sub-centres up to the 3a intensity level.
B — Centres outside the 3a intensity level (the links being not so distinct)
| — local centre. 2 — Kreis centre, 3 — regional centre. 4 — Bezirk centre. 5 — major centre. 6 — second order centre of the
3a intensity level. 7 — communication accessibility — main routes of railways and/or motorways thighways). 8 — average range
of zone | te.g. 10 km). and zone 2 (e.g. 15 km). 9 ~ overlapping tendency
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CITY-HINTERLAND REGIONS AS AREAS OF ACTION AND COMMUNICATION

Of specific importance are the urban core and regions 1 and 2. These are the
contained areas from which people commute daily into the centre, and for which
periodic requirements can be met in the centre. City-hinterland regions whose hinter-
lands up to and including zone 2 overlap little or not at all, can be described as
comparatively self-contained. When one considers the possible area of dizily movement,
these are also relatively self-contained environments for human action and commun-
ication. This description today fits the majority of the GDR’s Kreis towns with the
exception of those in agglomeration areas and Kreis towns with a low level of
development.

TABLE 2. Ratio of people working in a given geographical unit
to employed persons living there

City-hinterland

Cit region
including
zone 2
1 Berlin 1.12 1.03
2a Major centres 1.10 1.02
2b Bezirk centres 1.20 1.02
3 Regional and Kreis centres with more
than 40 000 inhabitants
a Agglomeration areas 1.33 1.02
b Southern part 1.22 0.99
¢ Northern part 1.16 1.01

In this table ratios of more than 1.10 for the cities indicate a positive balance
of commuters. Considerable differences can be found in this connection between
medium-sized towns in the south and north of the GDR, and these are due to
differences in the employment structure. The values around 1.00 for the regions up to
zone 2 point to the relatively contained character of these city-hinterland regions as
commuting areas. The fact that the value for the Bezirk centres is above 1.00 can be
attributed in part to long-distance commuting but also to the influx of commuters

TABLE 3. Average radius (up to and including zone 2) and average
travelling time from zone 2

Travelling
Radius time (minutes)
(km) zone 2
only

I Berlin 4] 76

2a Major centres * 20 50

2t Bezirk centres 21 62

3 Regional and Kreis centres with more

then 40 000 inhabitants
a Agglomeration areas 12 35
b Southern part 13 44

¢ Northern part 17 55
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from nearby Kreis towns which are situated in zone 3. In general this also expresses
a trend towards the extension of the hinterland zone 2 around Bezirk centres.

It is remarkable how the range of city-hinterland relations extends as one moves
up the scale (Table 3). For the same types of cities the geographical range is
greater in the northern part of the GDR than in the southern part where the network
is denser. In some cases the inhabitants of hinterland zone 2 are prepared to put up
with long travelling times in order to work ana use services offered in large cities
and medium-sized towns without having to change their place of residence. These long
travelling times from zone 2 are a reminder that the hinterland zone in question
can hardly be extended without substantial improvements in transportation.

TABLE 4. Number of inhabitants and population density

No. of inhabitants Population density
in .000 (1971) per sq. km (averages)
City-hinterland

regions Region Region

City including City including

zone 2 zone 2
1 Berlin 1086 1523 2696 578
2a Major centres 543 824 3182 690
2b Bezirk centres 189 345 1459 278

3 Regional and Kreis centres with
more than 40 000 inhabitants

a Agglomeration areas 51 144 1863 328
b Southern part (without agglo-

merations) 57 122 1404 218
¢ Northern part 53 101 907 113

These figures give an idea of the order of magnitude of the population poten-
tials in various types of city-hinterland regions (Table 4). The lower limit for city-
hinterland regions including zone 2 of fully developed Bezirk centres is about 200 000.
for the regional and large Kreis centres about 80000 to 100000. When one considers
regional and large Kreis centres as prototypes of cities which should be daily
accessible in the future if required. then conclusions can be drawn with regard
to the selection. situation and population development of these cities and the number
of inhabitants in their regions. These conclusions should also be drawn from the
analysis of communications relating to the figures mentioned. and from the related
concepts for the areas to be covered by hinterland zones | and 2.

The data on population density very generally expresses the different loads on
an area inside a city-hinterland region. As the density grows, so do the requirements
for land to be used for residential construction, industrial buildings and infra-
structural facilities. Multiple use must be made of areas, and various factors may
interfere with utilization.

These figures (Table S5) indirectly point to significant differences in the social
structure. They express not only the expected contrasts in the proportion of those
employed in agriculture but also indicate that relatively fewer people are employed
in industry and construction in Bezirk centres and centres of a higher order, than
medium-sized towns. On the other hand, more people are employed in spheres
outside agriculture, forestry, industry and construction in these former centres.
This indicates their great importance as centres of communication. science, culture,
distribution, public health, economic management and planning and social activities.

10 — Geographia polonica t. 44
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TABLE 5. Employment structure
Employed Employed Employed
in agriculture in industry in other
and forestry and construction spheres
AT per 1000 inh. per 1000 inh. per 1000 inh.
Region Region Region
City including City including City including
zone 2 zone 2 zone 2
1 Berlin 5 12 210 189 1339 296
2a Major centres 6 20 270 260 279 230
2b Bezirk centres 5-17 17-82 169-326  138-314  276-421  207-292

3 Regional and Kreis

centres with more

than 40 000 inh.
a Agglomeration

areas 7 38 366 293 269 158
b Southern part

(without agglome-

rations) 13 54 327 242 272 178
¢ Northern part 15 76 253 177 195 207

These functions are performed far beyond zone 2 of the city-hinterland region.
This is especially so in the case of the capital, Berlin. The situation outlined is
reflected also in the data for the city-hinterland regions including zone 2. The
regions around the medium-sized towns and the Bezirk towns have more agricultural
and central functions in the northern part than in the south of the GDR. Con-
versely, more people are employed in industry and construction in the southern
regions.

Naturally, the data given in the tables indicate only general trends, and individual
cities and their regions may considerably deviate from these.

DEVELOPMENT ASPECTS OF CITY-HINTERLAND REGIONS

The close functional integration of settlements in city-hinterland regions makes it
increasingly more imperative to coordinate and plan the development of the settlement
structure and the working and living conditions for the people in an integrated
manner. The regular patterns of organization could be points of departure for
establishing planning regions. Thus the city and hinterland zone | might form
a first planning area, and the two plus hinterland zone 2 — a second planning area.
Concepts for the latter are reinforced by ideas developed in other countries, such
as the hypothesis of a uniform settlement system proposed by Khorev and other
Soviet authors. The city-hinterland regions for Bezirk centres and centres of a higher
order, but in some cases also for regional centres, clearly extend beyond the admini-
strative districts (Kreis) assigned to them if zone 2 is included, and therefore such
planning regions should always cover several districts having functional relations with
a viable centre. Whereas much generalized experience has been gained in the coope-
ration of communities in the form of associations of parishes with the aim of
improving working and living conditions as quickly as possible, it is the opinion
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Fig. 3. City-hinterland, regions of capital, major centres, Bezirk centres, regional centres and
selected Kreis centres
I — Types of towns according to their significance for the hintertand
I — capital. 2 — major centre. 3 — Bezirk centre. 4 — regional centre. 5 — Kreis centre (population over 40 000 inh.). 6 — Kreis
town
11 — Closed areas of city-hinterland relations (of zone | and 2 or boundary of the dominance of a centre)
7 — capital. 8 — major centre and Bezirk centre. 9 — regional centre and Kreis centre
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Bezirk town. The data shows a remarkable trend in comparison with the national
average (98.5%): the Bezirk towns and their hinterland zones | and 2 developed
more favourably than the rest of the Bezirk, and many even gained more inhabitants.
From a general point of view this trend is to be welcomed because it enhances the
performance of the Bezirk towns. At the same time., however. a proportional
min
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350

200

o B r7 75 00 25 50

Fig. 4. Relations between travel time and distances tconnections of Bezirk towns and Kreis
towns)
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152 F. Grimm

— What trends of development exist in the macrostructure subsystem. and what
optimal approach can be taken to implement the socio-political and economic
objectives of a mature socialist system according to plan?

Too little progress has so far been made in research. so that no answer can be
given to these questions at this stage. Some rather general concepts can, however.
be developed and the directions indicated as to where the solutions may lie.

2

If our larger cities — or all cities — form their own subsystem in the national
scttlement system, then they must be characterized above all by specific functions
and relationships within that subsystem, and by specific functions and relationships,
with regard to the rest of the settlement system. (Closely associated with these

v
-~
i

H

'

'

i

.

Fig. 1. The hypothetical scheme of the national settlement system and its macrostructure
subsystem

external functions of the macrostructure cities are specific internal functions). The
following is a discussion of what has been achieved so far with regard to our
knowledge of. and concepts for. the specific character of the macrostructure of the
settlement system. We shall consider the politico-administrative. social and production
functions of cities. as well as the traffic flows.

The politico-administrative functions of cities in the GDR clearly derive from
the pattern of administration. The GDR has 15 counties (Bezirk). with Berlin as
a separate Bezirk, and 219 districts (Kreis). among them 28 urban districts. This
situation has remaind almost unchanged since 1952. The Bezirk and Kreis towns
are the political. social and administrative centres for their countries and districts.
Their central position has been consolidated in 25 years of consistent development.
and particularly by planning and managing the national economy on the level of the
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Fig. 2. The scheme of the political-administrative urban functions in the GDR

Bezirk and Kreis. by providing them with facilities for an entire Bezirk or Kreis.
and through the establishment of a communication network centred on these towns
(Grimm 1974).

According to the principles of democratic centralism the territory of the GDR
has a homogeneous structure. Political and administrative functions for the entire
country are, concentrated in Berlin. and for a Bezirk in the Bezirk town. Usually
politico-administrative relations between the Bezirk town and the settlements of its
Bezirk are arranged with the help of the Kreis towns. At the same time the Bezirk
towns are “half way houses™ for the functional relations between settlements in the
Bezirk and the capital. Berlin.

By analogy. the Kreis towns are the political and administrative centres for
a district and “half way houses™ for the functional relations between its settlements
and the Bezirk town (Grimm 1974). These specific features which are the same for
all Bezirk and Kreis towns speak in favour of including all 15 Bezirk towns. or
all 194 Bezirk and Kreis towns in the macrostructure of the settlement system.

More research is needed to identify the importance of the political and admi-
nistrative role in relation to the other functions of a city. This role has often
been underestimated in the past.

The socio-spatial functions of cities have been in the centre of our studies of
city-hinterland relations. so that satisfactory findings can be reported for all towns
in the GDR (Grimm and Hoénsch 1974; Kinel 1975: Kronert 1977). The areas
dealt with include employment, retail trade. public health, education. culture and
recreation. As a result of detailed city-hinterland studies we have found a clearly
defined hierarchy with regard to the socio-spatial impact of our cities (Grimm and
Honsch 1974), not only in the range and quality of their functions but also in
respect to the size and structure of the hinterland (Kronert 1977). Each type of
city has its own “type of hinterland™. The following types of cities can be found
in the GDR. as far as their role for the hinterland is concerned:
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Fig. 3. The scheme of the social hinterland functions in the GDR

D

Capital city

Large centres

Bezirk centres

Fig. 4. The position of large urban centres of the intermediate level between the capital

and the county (Bezirk) cities
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Urban agglomerations 165

than one. However. as it was mentioned above, only the factors analyzed together
represent an adequate enough structural picture of the system. As a synthetic
measure the Perkal index was used. being the arithmetic mean of the factors
considered. The application of the Perkal index to principal components possesses
a number of theoretical deficiencies. analyzed in more detail elsewhere (Rykiel
1978). It confirms Isard’s (1971) observation that we have to use some models.
despite their weaknesses. because we have nothing better to use instead.

The areal pattern of the Perkal index did not confirm the anticipated urban-
rural dichotomy; instead it showed rather strong macro-regional ditferences between
the post-Russian and post-Austrian areas on the one hand and post-Prussian on the
other. Only two distinctly marked urban agglomerations were to be observed. i.e.
the Warsaw agglomeration and the macro-agglomeration of the South.

Such an areal pattern of the Perkal index was caused to a considerable extent
by the pattern of factor one. It was thus supposed that it was connected in
a way with the question of multicollinearity. From the original input data set
Il highly intercorrelated variables were therefore deleted and 27 characteristics
re-analyzed. Although the factor structure somewhat changed. the factor pattern
remained substantially unchanged. Similar results were obtained after a reduction of
the input data set to 16 and 12 characteristics. respectively. In each case merely
two urban agglomerations were distinctly identified in the space of the Perkal index.
viz. the Warsaw agglomeration and macro-agglomeration of the South. Although
other agglomerations were also to be seen. one could not identify them on the
basis of any absolute score but rather of the size of gradient. Generally a SW to NE
slope of the structural surface could be seen whereas it referred also to urban
agglomerations. With absolute scores used the urban agglomerations in eastern
and northern Poland could then be identitied on the basis of lower scores. or less
sharp criteria than those in the western and southern part of the country. In this
context a hypothesis was made on the regional character of urban agglomerations.

38 varia 27 varia 16 variabie 12 va
f & \ —_—
(F, D= 0—0
g ‘/' '\“ ‘ ~
{ F; '_. Fz J — "\ F2 /f———_‘———-—-—x, >\ Fz )
NG > =

[ F F

14 I3 7% /"' ™\

. 4 F4 >\ Fd)
s/

- r 0.95

- 0.80 <095

—_—————— 0,60 r <080

Fig. 1. Transfiguring of factors throughout reduction of input variables set — “real™ structure
of the system
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TABLE 1. Criteria of defining “good enough™ approximation of polynomial trend

surfaces
s Used in the |What result?
Criterion Notes o
analysis? )
Regarding polynomials them-
selves:
1. a priori assumed deg.ce of | traditionally third | no
polynomial degree was taken
2. a priori assumed level of var- | 80°, level was yes =
iance to be accounted for taken
3. stabilization of spatial pattern yes + @
4. test of significance for poly- | according to the | yes
& - .. v
nomials of individual degrees | formula by G. B.
Norcliffe (1969)
Regarding coeficient of determin-
ation or residuals:
5. decrease of increment of 1% level was yes +
coefficient r2 to an assumed | taken
level
6. sudden increase of increment yes
of coefficient r2 instead of in-
cessant decrease
7. test of significance for dif- no
ferences hetween successsive
coefficients r?
8. spatial autocorrelation of re- | according to gen- | yes
siduals eralized Moran’s
statistic for resi-
duals from re-
gresion

the Warsaw and Katowice agglomerations, however); that implied their “local” scale.
Analyzing until block IV enabled the function to be entirely fitted. This is to say
that the overall structure of the socio-economic space was able to be represented by
just one mathematical formula, although rather complex.

In essential terms the harmonic analysis confirmed generally the hypothesis of
a “"local™ nature of urban agglomerations. In the space of residuals from the harmonic
function agglomerations were to be seen relatively distinct although one was not
able to separate very clearly urban agglomerations from industrial conurbations in
the resultant picture. Where the “local” scale of macro-urban agglomerations has
been referred to. inverted commas have been used rather intensionally. It was the
scale of several elements of the system that was kept in mind; if poviats are the
elements. however. the scale can be defined. without inverted commas. as mezzo-
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TABLE 1. Settlement structure of the Halle—Leipzig agglomeration

Number Population
Population of communities in 1971
group
absolute  per cent absolute per cent

more than 20 000
tagglomeration

cores with suburbs) 15 3.2 1 569 000 76
10-20 000 5 1.1 64 000 3
5-10 000 24 5.2 156 000 7
3- 5000 17 3.6 66 000 3
comnunities

above 3000 61 13.1 1 855 000 89
communities

below 3000 405 86.9 233 000 11
all communities 466 100 2 088 000 100

urban communities with as few as 20 000 inhabitants as consisting of the following
main groups:

Agriculture and forestry less than 209,
Industry and crafts 50-70%
Distributive trade. transport,

non-material production 30-50%,

This structure of employment is typical of cities in industrial areas. Only in two
cases out of a total of 17 is the percentage of those working in the non-material
sphere higher than given above (Halle and Delitzsch). Among the smaller towns (pop.
under 10 000) there is a type with a proportion of more than 709 employed in
industry (see also item 3. below).

TABLE 2. Settlement structure of the Karl-Marx-
Stadt — Zwickau agglomeration

Population Percentage Percentage
group of communities of population
under 500 22.6 1.3
500 -2000 353 8.0
2000- 5000 21.3 12.2
above 5000 20.8 78.5

2. In accordance with these structural characteristics the larger cities are described
as types A-D by Grimm and Honsch (A: major centre, only Leipzig; B: major
Bezirk centre. only Halle; C: major regional centre. Dessau. Wittenberg. Eisleben;
D: major Kreis centre). The C centres and the CD transitional types belong
primarily to the group of the “typical™ medium-sized towns with populations around
50 000. The D centres normally are “small™ medium-sized towns with populations from
20 000--30 000. The small towns are mostly of type E (local centre).
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ANNEX: Essential structural characteristics and development problems of settlements in agglomeration regions in the GDR

Structural
characteristic

Big-city
agglomeration cores

Secondary and tertiary cores
in the settlement network

-

3

Non-urban
small settlements

4

Position in the set-
tlement nciwork,
situation

Range of functions

Development
trends with regard
to functions

Resources

Population
structure

Population trend

Dominat centres in the national and
regional settlement network, most of
them centrally situated. with far-
reaching hinterland relations

Polyfunctional. full range of functions
including highest order

Extension of central functions in the
non-material sphere and of the resi-
dential function. specialization of the
industrial function

Scarcity of land and water as a result
of often wasteful use. heavy environ-
mental pollution in part

Percentage of old people much too
high. negative balance largely compen-
sated by migration. Diversified high
level of qualification

Growing/stagnating due to migration
gains. highly dependent on housing
construction

Secondary cores: typical medium-
sized towns. often at the fringe of
an agglomeration field. Tertiary cores:
small medium-sized towns in the
agglomeration field. Both primarily
regional centres, but with a compara-
tively limited hinterland region

Polyfunctional, narrower range, in
part highly specialized

Extension of special functions, addi-
tions to lower-order functions, rapid
expansion of residential function

Still sufficient as a rule, some water
scarcity, considerable environmental
pollution in some places

Favourable composition with natural
balance, high migration gains in most
cases

Slow but steady growth, migration
gains primarily from own hinterland

Basic stratum of the settlement net-
work, at least one stable function.
organized in local settlement systems
with small-town centres. or in settle-
ment strips

At least one. maximum four basic
functions (agrarian, industrial, services
or residential)

Reduction in the agrarian function,
expansion of the residential function
depending on the situation in the
agglomeration field.

Sufficient. with the exception of settle-
ments near open mines or without
a central water supply

Percentage of old people too high in
part, trend toward increase

General decrease (0.5-1.5% per year),
sometimes growth in settlements with
large investment projects

uonvIwWo)33n Fizdiay-a vy
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Technological
infrastructure

Social infra-
structure

Internal structure
differentiation

General trends

Basic challenges to
regional planning

Excellent or well-equipped but mostly
outdated. strong need for moderniza-
tion and extension

Basic facilities and housing not suffi-
cient, enough specialized facilities

Extreme differentiation and fragmen-
tation, often with considerable dif-
ferences between individual boroughs

In general further rise in level of
functions, some sprawl, temporary
aggravation of disproportions

Enhancing functionality through eli-
mination of existing structural defi-
ciencies, regional rationalization and
structural reorganization. develop-
ment of satellite centres in the hin-
terland

Well-equipped as a rule. mostly out-
dated in city centres

Suffigient facilities in most cases

Well developed. Despite fragmenta-
tion in some case not too involved
in general. with only neghgible dif-
ferences

Slow growth with partial extension of
functions and further specialization
(particularly in industry), concentra-
tion in housing construction

Enhancing the functionality of old
town cores, thorough renewal and
extension of technological infrastruc-
ture, addition of more functions,
improving links with settlements in
the hinterland

Not sufficiently equipped as a rule,
diversification depending on size and
type of settlement

Basic facilities exist as a rule

Beginnings exist

Further shift in functions structure
toward residential function, steady
contraction and trend toward higher
proportion of old people

Detailed planning of specialization
and contraction processes, establish-
ment of local settlement systems (on
the basis of associations of parishes).
improving links with higher-order
centres
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182 G. Weclawowicz

TABLE 1. Intra-urban pattern in cities of different socio-economic formations

Processes and forces
of the mode
of production shaping
social pattern
in the city

Socio-economic Predominant form
formation of socio-spatial
patterns in the city
Feudalism Horizontal segregation accord- Production structure.
ing to occupation. ethnicity Level of technology and
and religion. Vertical segrega- guild’s system
tion according to social posi-

tion

Capitalism Spatial (horizontal) segregation  Power structure
of social groups according to  Social status
class, ethnic and religious ori- Rent of land

gin (zonal sectoral. multiple
nuclei models)

Socialism Decline of the socio-spatial se-  Social value of labour
gregation. Emergence of mo- force. Housing policy
saic patterns. Differentiation of
occupational-stratas

residential differentiation of social, occupational and demographic groups, the structu-
re of households and dwelling conditions.

The method of investigation used was the technique known as principal component
analysis. The calculations were made for the same set of 40 variables taken from the
National Census of 1970 for each individual city (Table 2). As the number of
spatial units differed from case to case, the information (input) matrix in each city
had different dimensions. For L6dz there were 40 variables for 673 spatial units and
respectively, Cracow 40 for 709, Lublin 40 for 392. Czgstochowa 40 for 202,
Radom 40 for 126. Olsztyn 40 for 119, Rzeszow 40 for 50. Opole 40 for 9I.
Stupsk 40 for 60.

The analysis carried out enabled us to distinguish seven components which then
were submitted to varimax ortogonal rotation. The basic dimension of differentia-
tion of social and economic intra-urban space in the studied cities was formed from
the components called ‘socio-occupational position’ explaining between 21.9% in
Olsztyn and 31.6% of total variation in Opole (Table 3). In the case of Rzeszow the
component structure seemed to be exceptional as the dominant explanatory component
was the ‘dwelling conditions of households’ explaining 32.4% of the variation. For
interpretation purposes. the list of variables most highly correlated with components
were taken into consideration. It was found that the stable set of variables was
closely associated with all the components formed from ‘socio-occupational posi-
tion’. The highest association concerning social and occupational structure variables
had the greatest interpretative value. The second highest association was the level of
education and dwelling conditions. It was found that socio-occupational components
were also highly associated with one or two additional variables that define the form
of ownership i.e. dwelling and age, the size of households, origin,of the population
and service workers (Table 4).

Just as the sporadic occurence of some variables, their hierarchic arrangement of
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G. Weciawowicz

TABLE 3. The percentage of explained variation

Component 1

Component []

Component 111

4 Name Yo Name Jo Name
Lodz 30.3 Socio- 17.0 Dwelling 10.9 Housing
oacupa- conditions
tional po- of house-
sition holds
Cracow 25.6 Socio- 21.7 Dwelling 11.8 Demo-
occupa- conditions graphic and
tional po- of house- migrational
sition holds position
Lublin 26.5 Socio- 14.4 Dwelling 10.7 Housing
occupa- conditions and demo-
tional po- of house- graphic si-
sition holds tuation
Czestocho-  29.4 Socio- 18.3 Dwelling 11.5 -
wa occupa- conditions
tional po- of house-
sition holds
Radom 29.7 Socio- 19.4 Dwelling 15.9 Demo-
occupa- conditions graphic and
tional po- of house- migrational
sition holds position
Olsztyn 21.9 Socio- 14.5 Demo- 11.1 Dwelling
occupa- graphic and condition
tional po- migrational of house-
sition position holds
Rzeszow 32.4 Dwelling 18.7 Socio- 14.7 Demo-
conditions occupa- grahic and
of house- tional po- migrational
holds sition position
Opole 31.6 Socio- 16.9 Demo- 15.0 Dwelling
occupa- graphic and conditions
tional po- migrational of house-
sition position holds
Stupsk 28.6 Socio- 22.7 Demo- 10.3 Dwelling
occupa- graphic and conditions
tional po- migrational of house-
sition position holds
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and the names of interpreted components

Component iV Component V Component VI  Component VII

7o Name 7o Name % Name % Name
7.9 Demograph- 5.6 Housing 4.2 Popula- 3.3 Socio-
ic and mi- and demo- tion ori- occupa-
grational graphic gins tional po-
position situation sition 1
5.6 Housing 44 Housing 4.1 — 2.9 -
and mi- and demo-
grational graphic
position situation
6.9 Population 5.3 Demo- 5.0 - 3.4 Socio-
origins graphic occupa-
and housing tional po-
situation sition 11
8.5 Housing 53 - 4.0 Popula- 33 =
tion ori-
gins
7.8 Population 4.5 Housing 34 - 29 =
origins
8.1 Housing 6.5 — 5.4 Socio- 38 —
and demo- occupa-
graphic si- tional po-
tuation sition 11
8.8 Housing 5.1 Housing 4.1 - 29 —
and demo-
graphic
situation
6.2 — 4.8 Housing 3.3 Housing 2.9 —
and demo-
graphic
situation
6.1 Housing 5.6 4.6 Housing 4.4 =
and demo-
graphic

situation
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188 G. Weclawowic:z

| Distribution of component scores in Radom. Socio-occu
a — unpopulated areas

The spatial pattern of components scores of socio-occupational positions possessed
in each city both common and specific features. It i1s generally true that the areas
with relatively high socio-occupational position (over + | component scores) arc located
near the city centres. whereas the areas of lower socio-occupational position are in the
suburbs. Such a pattern 1s the result of the reconstruction and revaluation of
destroyed centres as well as of tradition and special attachment to rich in archi-
tectural heritage parts of cities.

The city of Radom has the clearest spatial pattern (Fig. 1). The central part of
the city represents an integrated area (component scores of over+ 1) of highest
socio-occupational position surrounded by areas of lower scores. A similar pattern
occurs in Czgstochowa (Fig. 2) though some deconcentration of the areas of higher
scores 1s evident. Cracow represents a different spatial structure. The areas of the
highest scores (over + 1) of socio-occupational positions are concentrated in sectors to
the west and east of the Old Town (Fig. 3). The areas of high scores (from 0 to +1)
cover nearly the whole centre and remaining spatial units of western and eastern
sectors and some units in the northern part. The eastern part of Cracow — Nowa
Huta has also a separate sector of high scores. The remaining units of high
and highest scores are scattered within the southern parts of Cracow. Spatial units of
low and lowests scores surround the whole city.

Lublin represents also the sectoral pattern of highest values of socio-occupatio-
nal position (Fig. 4). As in Cracow. the majority of units of highest scores are

.
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Fig. 2. Distribution of I component scores in Czgstochowa. Socio-occupational position

a — unpopulated areas

located to the west of the centre. The central part itself. however, is of more mosaic
character and rather higher in socio-occupational position than the centre of Cracow.

The sectoral pattern of high and highest scores was found also in Opole (Fig. 5).
though the sector and the centre are dotted with units of lower socio-occupational
position.

The pattern of socio-occupational position in £6dz (Fig. 6) is characterized by
the concentration of high and highest scores units in the centre, and the occurence
of a few isolated bigger areas to the south, west and north of the central part of
the city. The latter. however, is of more mosaic character with numerous low score
units in its northern part.

Specificly. mosaic structures of spatial pattern of socio-occupational positions are
represented in Stupsk (Fig. 7). Olsztyn (Fig. 8) and Rzeszow (Fig. 9). In Olsztyn and
Rzeszow there is an evident specific lack of concentration of units of the highest
scores.

The second dimension tracable in almost all cities was found to be the component
named ‘dwelling conditions of households’. The basic set of features of significant
loadings composing these components concerns the structure of households, dwelling
conditions and demographic structure. In classical studies of factorial ecology this set
of variables is usually called ‘family status’. In the present paper a different name



Fig. 3. Distribution of I conmLQn/éfﬁm.DEQmW Socio-occupational position

a — unpopulated areas
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Fig. 4. Distribution of | component scores in Lublin. Socio-occupational position
a — unpopulated areas

has been given because the statistical data for the structure of households cannot be
identified universally with the family structures. According to the definition of the
Central Statistical Office — a set of related persons living together from a joint
maintenance, is called a household. Cases where persons who are not related but
live together and on joint maintenance are also included in this category. On the
other hand, related persons on a separate maintenance are not treated as one
household. Single people on their own maintenance are treated as one-person house-
holds. Thus the most dominant criterion on the basis of which persons are grouped
in households is joint maintenance. Nevertheless the 1970 census structure of house-
holds, seems to be the most reliable source of statistical information of family
structure.

The presence in one component of the highly associated variables concerning the
size of households together with age groups and the age of dwellings makes it
possible to interpret generally the dwelling conditions of households, which is
identified with family status in other works on factorial ecology. For example, in
Cracow the component of dwelling conditions of households indicates that there are
more people over 65 years of age and small households with single female tenants
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Fig. S. Distribution of 1 component scores in Opole. Socio-occupational position
a — unpopulated areas

as well as more congested flats in old houses. and on the other hand that there are
more children and bigger households in the dwellings built in 1960-1970.

The situation is much the same in Czestochowa, Radom, Rzeszoéw, and Lodz
(Table 6). However. in Lublin, Opole. Olsztyn and Stupsk the same set of highly
associated variables are accompiaie ! only by similar age groups and households.
In all the cities the variables c¢ n« :rning big households and large number of
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Fig. 6. Distribution of I component scores in Lodz. Socio-occupational position
a — unpopulated areas

children are accompanied by variables concerning dwellings built in 1960—1970. and
in Czestochowa to dwellings built in 1945-1960.

The joint occurence of variables of age structure, size of households and age of
buildings is a result of specific housing policy and natural social processes. Dwellings
built in 1960-1970 were allocated first to the young, especially to young couples, and
to the big families rather than for old or single people. Bigger dwellings enabled

http://rcin.org.pl
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Iig. 7. Distribution of 1 component scores in Slupsk. Socio-occupational position
a — unpopulated areas

these families to expand. This was, revealed by the same high loadings of variables
concerned with 0—14 years age groups and with bigger households. On the other
hand. old people cannot move easily to new dwellings. This was revealed by the
occurence of the same high loadings of such variables as people aged 65 years and
more together with old houses. Thus the age of buildings marks, in a way the age
of their tenants. Obviously, this phenomenon does not exist in such a pure form
as is implied in Shavky and Bell's theory. However. the structure of components
called ‘dwelling conditions of households' shows that the intra-urban structure of
Polish cities is differentiated also in respect of the life-cycle of their inhabitants. This
may be considered as analogous to what Shevky called ‘urbanization’, and Bell —
‘family status’. Among the variables, which represent in statistics the family status,
this component also includes the variables defining age and sex, the percentage of
working women and the number of persons per household.

The component of “dwelling conditions of households™ is a second basic dimen-
sion. especially in the biggest cities. In the case of Rzeszow this dimension explains
even more variation than the “socio-occupational position’. However in smaller cities,
which are located in the western and northern territories regained after the war
(Olsztyn. Opole, Stupsk) the same component. is only the third most important. This
is probably the result of the different past of those cities. The third ranking of
dwelling conditions of households is due to the fact that in these cities the population
was exchanged after the Second World War. For 25 years (till 1970) no strong
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Fig. 8. Distribution of I component scores in Olsztyn. Socio-occupational position

spatial relation between the size of household and the demographic structure and type
and size of dwelling developed, as in other cities. Such an interpretation of the
phenomena is backed by the fact that although demographic and migrational com-
ponents are ranked second in the components structure of these cities, the pattern
of component scores Yor this dimension is irregular and mosaic: Stupsk (Fig. 10)
can serve as an example for this conclusion.

The components of demographic and migrational position are the third basic
dimension that differentiates the social and economic space of cities. The- next
dimension, though not equally common, were the components called ‘housing’. They
are, generally, ranked fourth in the component structure — in £6dz, however, they
are third, prior 10 demographic and migrational position and in Radom and Opole —
fifth (Table 3).

The next, very important dimensions are formed by the components called
‘population origins’, which occur in 4 cities: £6dz, Czgstochowa, Lublin and Radom.

The components called ‘Housing and demographic situation’ are a relatively
common dimension. These are: component 4 in Olsztyn, 5 in £6dz, Cracow, and
Rzeszé6w, 6 in Opole, Stupsk and component 5 called ‘demographic and housing
situation’ in Lublin.

The remaining dimensions are of a more varied composition being determined by
the specific character of a given city. In some of the cities among the last two
components there occurs the second dimension of ‘socio-occupational position’ —
as in Olsztyn (component 6), £6dz and Lublin (component 7).

The analysis. of the component matrix and preliminary interpretation of the
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Fig. 9. Districution of 11 component scores in Rzeszow. Socio-occupational position

components allows us to state that the basis of spatial social and economic differen-
tiation in Polish cities there are some common dimensions. These are as follows:
socio-occupational position, dwelling conditions of households, demographic and
migrational position, population origins. housing, housing and demographic situation.

The above dimensions explain the majority of spatial variation in intra-urban
patterns. Although individual cities possess their own differentiation expressed by
specific components, their share in the explanation of variation seem relatively weak.

The preliminary and general analysis of the spatial structure of the cities were
limited to the most important components. At the present stage of analysis, the
cities may be only generally classified into sectoral or concentric patterns. However,
a more detailed analysis of the first two components reveals numerous elements of
a mosaic character in these spatial patterns. A varying but high occurence of
mosaic elements indicates that Polish cities do not fit to classical patterns.
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TABLE 6. Loadings of the dwelling conditions of households components
) =
3
& E g
5. g o B ) e b
5 3 = E & 3 2 g g 5
> o Q = O % © -4 o A
1 2 3 4 5 6 7 S Ar 9 10
1. 0.81 —-0.74 - —-0.43 -0.72 -029 -0.54 -0.33 -
2.
3. — — -
4. -0.84 0.78 0.60 0.71 0.85 0.32
S. —-0.48 - 0.28 0.42 0.31 0.47 0.45 0.34 0.25
6. 0.50 - —-0.29 - — - — - -
7.
8. - - - — — 0.21 - 0.21 —
9. - - - - - 0.29 - - —
10.
11. -0.36 — 0.30 0.45 0.32 - 0.69 0.26 0.37
12 — - — — - 0.21 - - —
13.
14.
15. -0.36 0.43 0.60 - 0.49 0.41 0.62 0.68 0.29
16.
17. — 0.33 - - - - - - -
18. -0.39 0.30 0.39 0.35
19. - = - -
20.
21. - = = = = —
22. —-0.32 0.33 0.57
23. —0.90 0.77 0.86 0.83 0.79 0.87 0.90 093 091
24. -0.74 0.57 - 0.49 0.84 0.50 0.77 0.27 -
25. 0.90 —-0.71 —-0.73 -046 —-0.69 —069 —0.84 -0.68 —0.62
26. 0.37 —-0.52 - -0.78 —-0.55 —-041 —-0.34 -0.26 -0.29
27. —0.88 0.76 0.79 0.84 0.76 0.83 0.92 0.87 0.92
28. -0.35 0.66 0.69 - 0.67 0.67 0.60 0.55 0.48
29. -0.31 0.48 0.37 — 0.40 — ¢ 0.39 - -
30. - —-0.33 -0.35 — — - - - =
31. 0.53 —-0.40 - — —-0.43 - - - —
32. —-0.85 0.81 0.35 0.68 0.84 0.24 0.89 — 0.21
33. - —-0.38 —-0.32 -—0.53 - —0.21 -0.41 - —
34. 0.84 —0.61 — -0.29 -0.77 - -0.48 -0.21  —-0.20
3s. — - = = — = - -
36. - - = = — — = - -
37. 0.76 —-0.65 - —-0.31 —0.65 = 1.73 -0.35 -
38. 0.61 —-0.31 - —-0.24 -0.33 - 0.52 - -
39. 0.29 — = - - = — — -
40. 0.45 - - —-0.28 - - —0.46 - -
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Fig. 10. Distribution of Il component scores in Stlupsk. Demographic and migrational position

It seems to me that we are witnessing the formation of a new, probably mosaic
pattern of general intra-urban patterns. Probably it is a typical pattern for the
future socialist city. The main processes differentiating intra-urban patterns are found
in housing policies developed according to the social value of labour force and
family structure of population.
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TABLE 1. Hierarchical classification methods

Parameters
Distance between the clusters
Method S y S
S, and §, %, x B
(1)
Single d,, mind,, 1 | 1
s 0
nkage e y ) )
(_‘|
Complete d,, max d,, l | 1
. )
linkage :d 3 3 >
(3)
1 n ’
Average d,, Y d: 2 S 0 0
linkage \ nn, "\\‘ n,+n, n,+n, S
4)
Centrond dy, d(x,, X,) n, n, ngn, 0
sorting | ‘ + 2
& where %, \ I ng+n, ng+n, in,4+n)
N, xe3
b ‘
(5)
Gower's dg, d(¥,, %)
method 1 1 | |
y )
where: x, (X, +x) -~ = p {
"y N2 5
‘ i
(O) — -
. {, E E,~E n,+n n+n n
Ward's Her N L “ r ‘ K 7 r ’ 2 ’ 0
method where: E, _\_ [dix, x)]* n,+n,+n, n,+n,+n, n,+n,+n,
5

s,

and Q, =(x,, .... Xje) is the vector of measures of all retail trade functions in the
i-th microregion.

Looking for a hierarchical structure composed of a definite number of possibly
homogeneous groups, in the second step of the procedure six hierarchical classifica-
tion procedures have been employed (Table 1)3. One feature common to all of these
procedures is that they start the grouping process with n classes (127 in our case)
each containing one object. At each step of the algorithm we looked for the most
similar pair of classes which had the smallest distance d, (r < g) in the distance
matrix. By grouping the classes ¢ and r together we reduced the number of classes
by 1. Simultaneously with this, the distance matrix was being updated by determining
the distances between the newly obtained class and all the remaining ones. This
procedure was iterated 125 times until all microregions formed two clusters.

To avoid the necessity of a continual return to the matrix of base data we
employed the recurrence formula developed by Lance and Williams (1967)+ which

3 The first of these has been used in an analogous study by A. Rogers (1972).
4+ G. N. Lance and W. T. Williams (1967) devised it for me first five methods (cf. Table 1).
D. Wishart (1969) observed that Ward's method too conforms with this scheme.
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TABLE 2. Minimal linkages in the successive steps according to Ward’s method
Clusters linked Clusters linked
Step No. min diA.B) |Step No.-- min diA. B
A B A B

] 2 3 4 ] 2 3 4

] 81 60 0 47 108 74 6.685
2 85 25 0 48 90 82 6.926
3 95 81 0 49 127 116 8.206
4 95 85 0.001 50 96 51 12.952
S 127 84 0.003 51 77 47 13.620
6 127 95 0.015 52 59 58 14.576
7 126 94 0.018 53 108 102 15.297
8 127 4 0.023 54 119 73 17.193
9 126 125 0.024 55 96 77 17.485
10 126 67 0.038 56 106 103 18.347
11 127 62 0.047 57 127 111 20.958
12 122 121 0.067 58 127 96 21.588
13 123 44 0.077 59 108 90 23.774
14 127 38 0.079 60 127 64 24311
15 126 123 0.084 61 109 107 24.339
16 127 32 0.133 62 120 8 28.856
17 61 42 0.150 63 108 91 29.314
18 127 92 0.150 64 127 83 34.703
19 102 4] 0.155 65 28 20 39.371
20 118 104 0.158 66 68" 63 40.685
21 102 43 0.272 67 119 106 41.230
22 9% 34 0.278 68 127 120 45.802
23 127 31 0.297 69 99 98 47.300
24 127 126 0.301 70 119 108 55.225
25 61 39 0.399 71 26 2 63.865
26 116 57 0.402 72 88 70 67.261
27 105 87 0.449 73 49 46 74.270
28 127 122 0.635 74 119 69 76.326
29 127 93 0.988 5 U3 99 55 77.349
30 127 105 1.074 76 119 28 87.391
31 61 30 1.199 77 26 6 104.656
32 96 S 1.351 78 114 80 108.433
33 116 72 1.779 79 127 119 109.340
34 116 7 2987 80 68 49 123.180
35 102 56 3.169 81 101 14 125.609
36 127 1 3.308 82 99 68 141.933
37 82 79 3.379 83 127 101 157.709
38 77 61 3.435 84 114 99 178.286
39 116 18 3.435 85 100 97 188.839
40 116 36 4.339 86 124 75 195.856
4] 117 86 4.554 87 26 10 197.541
42 127 118 4.637 88 127 59 242.416
43 96 16 4.761 89 114 66 242 .531
44 127 29 5.394 90 115 27 250.767
45 73 35 6.326 91 127 117 261.938
46 119 45 6.515 92 127 109 264.534




Retail rtrade in Warsaw 207

] 2 3 4 1 2 3 4
93 115 53 269.775 110 124 110 476.387
94 127 88 273.273 11 124 54 522.877
95 124 114 273.794 112 24 19 533.065
96 127 71 275.849 113 48 9 558.213
97 127 15 281.297 114 124 65 579.724
98 37 33 304.080 () 127 48 601.217
99 124 78 309.032 116 24 11 66Y.394
100 124 40 312218 117 23 21 722.251
101 13 3 318.891 118 24 13 728.125
102 26 17 319.183 119 24 23 923.321
103 124 100 323.758 120 124 37 930.789
104 124 89 377.456 121 124 24 1145.468
105 48 26 386.863 122 124 76 1420.854
106 110 52 395.802 123 22 15 1676.111
107 124 50 399.547 124 127 124 2102.688
108 48 12 446.334 125 127 112 2858.153
109 124 113 472.522

Note: The highest numbers of the microregions belonging to clusters A and B have been taken as the designations of
those clusters.

following functions: confectionery, fish., wine and confectionery, alcoholic beverages,
scents and soaps. textiles, textiles and clothes, shoes, household articles, and books.
Relatively frequent are in cluster IIl also ready-to-cook foods. delicatessen, gas
stations, knitwear, leather articles, metal articles, radio and TV appliances. furniture,
tourist and sports equipment, eggs and poultry products. bakery and dairy products,
soaps and chemicals, photographic equipment and ophthalmological articles. and fuel
stores. The microregions of cluster III are also marked by a well-developed network
of kiosks and stands with groceries. foodstuffs. nonalcoholic beverages and sweets,
food and agrarian produce, manufacturing products and flowers.

Cluster IV comprises six microregions with a very diversified retail network;
apart from the set of features characterizing the previous cluster (without the house-
hold articles shops) there are also clothes stores and fashion houses, bookstores,
commission shops, clothes and fancy goods shops., musical shops. fur, watches and
jewelry, souvenir shops, handicraft and antiques.

The two one-element clusters V and VI are both entirely different from the
other clusters and mutually dissimilar. The two microregions display nearly the full
range of features to be found in the objects occurring in cluster III (without the
textile-clothing shops and delicatessen shops; cluster V lacks moreover shops with
textiles, knitwear or tourist and sports articles. while cluster VI has no shops with
haberdashery and fancy goods, ready-to-cook food, radio and TV sets, furniture,
eggs and poultry products, bakery and dairy products, or soaps and chemicals).
In both there are the watches and jewelry shops and commission shops. Of the
remaining retail trade functions specific for the higher level of the hierarchy (cluster VI),
cluster V has the clothing and small wares shops while cluster VI a warehouse and
the musical shops. Yet the internal structures of these clusters specifically display
a high concentration of various functions which, to be true, occur also in some
other microregions of Warsaw but are strongly dispersed. In cluster V those are such
categories as seeds and gardening articles, herbs, technical and rubber goods. food
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Fig. 2. Hierarchical spatial structure of retail trade in Warsaw

1-2 — areas with a relatively diffuse retail network (cluster la and Ib) and microregions with no retail units, 3 — areas of

lower concentration of retail network (cluster II), 4 — areas of higher concentration of retail network (cluster IIl), 5 — micro-

regions with high trading attractiveness (cluster 1V), 6 — microregions with a specific internal structure (cluster V and VI)

7 — central shopping area (cluster VII). 8 — boundaries of the trallic sectors, 9 — boundaries of the trallic regions,
10 — boundaries of the trallic microregions

the early seventies is distinctly monocentric in its pattern. it seems advisable (in
view of clusters V and VI) to take account of a possible trend in the future toward
a polycentric pattern. Thus it may be interesting to carry out an analogous analysis
for several years in the future. Further investigations should also furnish comparisons
of the spatial structure of the retail network with other spatial systems, especially
with the pattern of population distribution.

14 — Geographia polonica t. 44
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determined. The vector mean and the vector deviation of directions were calculated

analytically.
Having the accurate values for a series of angles of commuter trips the resultant
vector was determined according to the following formula:

YSma

i=1

fori=1,2,
where o; is thc angle of the i-th commuter trip.
A relative measure of vector variability is the relation of vector deviation to

the total number of angles:

n

(z sin ,)2 +( Y cos a,)?
Emarafer

where C — constant equal to 100. L
Having commuter trip angles ordered and grouped one can determine the vector

average from the formula:

Zfsma

l—l

Zf,-cosa.-‘

where f; is the number of items in the i-th class of directions of commuting.
The vector variability is, in turn, calculated with the formula:

/(Zf.sma) +(zf.cosa)
L - i=1 X C.
D
i=1
The vector method was used with appropriate modifications to evaluate the
distance-directional dispersion of commuter trips. This vector approach proved
again, as in the analysis of directions of commuting, to be much more useful

than the statistical measures of position and dispersion.
The direction of the resultant vector for a given distance-directional structure

can be determined from the formula:

tga = -

IIM » IIM =

( Z fidi) sin a;
Z £ d) cos a,
with
ki
a2+ +fde = Y fd,
=

where: f/ is the number of commuter trips of j-th distance class in the i-th
directional class.
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Fig. 1. Distribution of distances

increased as well but then dropped abruptly. In the longest distance classes the
numbers of commuter trips decreased slowly.

It is very characteristic that there was a relatively low number of trips for the
shortest distances. One could expect a particularly high intensity of commuting
from the areas located close to the workplace. This tendency is impaired by the lower
surface capacities of the imminent neighbourhood zones, as compared to those farther
away. A similar role is played here by the spatial-functional division of the urban
areas. Psychological factors can also be of importance here. Apparently, people
do not want to live in the neighbourhoods of plants and enterprises. Spatial isola-
tion of dwellings from workplaces creates better conditions for recreation. enabling
dissociation from professional problems not only in time, but also in space.

The share of the long distance commuter trips, which are therefore also lengthy in
time. however small, does constitute an important socio-economic problem. Such trips
often cross the whole city, from one end to another. Lack or inconvenience of
peripheral transportation connections result in these trips, between outer-area districts,
most frequently passing through the centre. The cumulation of massive streams of
commuter trips to and from work originating in the outer-area districts and in
the centre itself over the downtown transportation lines is one of most important causes
of the transportation difficulties which are so characteristic for many big towns.
Looking at the commuting distances along the spatial cross-section of the city one
notices a gradual increase of trip distances with the increase of distance from the
centre. There is a decrease in distance dispersion along the same direction.

An inefficient pattern of transport services causes disproportionately long trip
times while the average distance is small. The average trip time is 28.6 minutes. This
value is quite near the upper commuting time limit defined by the Standing Commu-
nication Committee working within the International Federation of Housing and
Spatial Planning.

The determined resultant vector of directions have correctly emphasized the actual
“specialization” and diversification of the directions of journeys from the different
parts of town. The layout of the resultant vectors of directions in the peripheral
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Fig. 2. Resultant vectors of directions

The degree of the distance-direction dispersion of all the commuter trips, evaluated
with the relative vector deviation (L = 8.42) is higher with regard to the directions of
trips alone. Since the distance and direction variation add up, the exceptionally high
overall differentiation should be treated as an essential and significant feature of
intra-urban commuting to work.

The vector averages excellently illustrated the predominance of the centripetal trip
layouts over virtually the whole of the city. It was found that as in the case of the
distance and direction variation, the distance-directional variation is a function of
distance from the centre, successively decreasing with the increase in this distance.

The analysis of the leading elements of the spatial structure of the distances and
directions of commuter trips showed that the relatively predominant distances represent
a concentric layout model with minimal distances in the central zone, and maximal
distances in the peripheral zones. An entirely different model is observed for the
relative dominance of directions. It is a sector-shaped model, in which the lines
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dividing individual directional sectors converge almost in the geometric centre of the
city. Trips from each sector are decisively oriented towards the centre.

On the basis of the average relative variation of distances and average relative
vector deviations of directions the four following area types were distinguished:

I. commuting areas with high variability of distances and low variability of
directions,

2. commuting areas with high variability of both distances and directions,

3. commuting areas with low variability of distances and high variability of
directions,

4. commuting areas with low variability of both distances and directions.
The most typical and frequent are the second and fourth area types. Areas of high
variation in distance and direction of commuter trips are locatéd primarily in the
centre. The areas of low variation in trip distance and direction occur exclusively
outside the centre. with the immediate vicinity of the centre and far-off peripheries
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Types of the
destribution

[ y 65
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strength

Fig. 4. Resultant vectors for a distance-directional structure

containing commuting areas with high differentiation of distances and low differentiation
of directions. These areas, similarly to areas of low differentiation in distance and
high differentiation in direction, are usually located within the sphere of influence of
two or more bigger concentrations of workplaces which are in different directions or
different distances with regard to a given habitation area (e.g. Ruda Pabianicka,
Podgorze. Szlezyng, some parts of Baluty).

In the light of analyses conducted it appeared to be unrealistic to try to identify
one decisive factor uniquely determining the differentiation of distances and directions
of commuting. The intra-urban job-related commuter trips accur within a context of
manifold spatial, economic, social. demographic. psychological. cultural etc. conditions.
The separate determinants of the trips do not act in isolation, but in a strict mutual
interrelationship. Among the 38 independant variables accounted for in this study the
following factors could be treated as those most strongly differentiating the distances
and directions of journeys: the location of the place of residence and work. the
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222 g J. Dzieciuchowic

TABLE 2. Factors influencing distribution of distances and directions of commuter trips

Influence on Influence on

distribution distribution

of distances of directions

Name of factor (x,) (y;) of com- (y,) of com-
muting muting

Correlation coefficient (e, )

I 2 3

WORK ENVIRONMENT FACTORS

Distribution of workplaces 0.3701 0.4656
Division of workplaces according to sectors of

economy - 0.1124 .0.0869
Division of workplaces according to branches of

industry 0.1099 0.1415
Types of jobs in textile industry 0.1785 0.1452
Occupational groups with basic skills 0.1014 0.1083
Basic textile workers 0.1416 0.0952
Occupational groups with medium skills 0.1091 0.0392
Occupational groups with higher skills 0.1592 0.1173
Non-productive positions 0.0807 0.0593
Status of industrial workers 0.0355 0.0279
Wages 0.0528 0.0594
Length of stay within present enterprise 0.0703 0.0644
Professional mobility 0.1388 0.0850
HABITAT ENVIRONMENT FACTORS
Distribution of housing 0.4401 0.6497
Number of rooms per apartment 0.0812 0.1039
Apartment surface in sg.m. 0.0893 © 0.0833
Habitation density (persons/room) 0.1017 0.0816
Age of housing 0.1173 0.0297
Duration of stay in the present dwelling (in years) 0.1319 0.1690
Changes of dwellings 0.1368 0.0608
INFLUENCE OF TRANSPORTATION
CONDITIONS
Types of transportation media* 0.5809 0.0658
Number of transfers 0.1124 0.1179
Type of transfer 0.2431 0.2275
Costs of trip (in zlotys) 0.2674 0.1414
Distance of traffic (in kms) - 0.0714
Duration of trip (in minutes) 0.7196 0.0853
Direction of movement (in degrees) 0.2227 -
Inconvenience of transportation connections** 0.1595 0.0948

INFLUENCE OF DEMOGRAPHIC AND SOCIAL

CONDITICNS
Sex 0.0591 0.0061
Age 0.0741 0.0637

Civil state 0.0161 0.0629
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228 A. Gawryszewski

Fig. 1. Shares of immigrant population in towns (A) and in villages (B) in percentages of

?opulalion according to voivodships on Dec. 7th. 1970
a - share of immigrant population from towns. b — share of immigrant population from villages

voivodship of: Elblag, Wroclaw, Jelenia Gora, Szczecin, Koszalin and Legnica more
than 99.5% of the population at the age of 25 and more (at the time of the
Census) was the population born outside the present place (town) of residence.

In general, the presented spatial distribution of immigrant population in the

http://rcin.org.pl
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35 50 65
I

Fig. 2. Share of immigrant population at the age of 25 and more in towns (A) and villages 1B)

in the percentages of population in this age group according to voivodships on Dec. 7th, 1970
a - share of immigrant population from towns. b - share of immigrant population from villages

western and northern voivodships results from the past impulsive migrational processes
and the picture we obtained was modified by flows from the following years

only to a small extent.
The materials of the latest Census converted to the new administrative division

http://rcin.org.pl



230

Fig. 3. Share of immigrant population at the age of 24 and less in towns (A) and villages (B)
in the percentages of population in this age group according to voivodships on Dec. 7th, 1970
a — share of immigrant population from towns. b — share of immigrant population from villages
make still another fragmentary estimation of mobility of the population possible by
stating shares of population born in 1946 and later outside the present place of

residence in relation to the population in this age group (Fig. 3). Large shares of
immigrant population in towns (45 to 55%) occurred i

in the eastern areas more
http://rcin.org.pl
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Fig. 4. Global coefficient of mobility of population to and from towns according to voivodships
in 1974 (per 1000 urban population)

a — share of permanent migrations igross). b — share of commuting to and from work tgross). ¢ — share of temporary
migrations |gross)

ment). Though this supposition is not well-founded. the dissimilarity of migrational
processes in south-eastern Poland is generally recognized, however not explained.
Those voivodships which attract migrants and concentrate great numbers of
commuters (mainly the voivodships of Katowice. Warsaw city and Gdansk) are not
distinguished by higher mobility as this measure is relative. One should also re-
member that until 1974 restrictions in registration were in force in a number of
towns (in Warsaw they will be valid till the end of 1980), which influenced the
level of mobility to a great extent and lowered the shares of gross permanent
migration in relation to the areas where those restrictions weje not binding.
Interesting differentiation in the mobility of population occurs for towns according
to their size (Table 1). The highest global mobility occurred for towns from 5 to
50 thousand inhabitants and the lowest one for the biggest cities. However, the
effectiveness of particular types of displacement increased together with the size of
towns. The effectiveness of temporary migration for towns up to 20 thousand



TABLE 1. Types of population displacements by size of towns in 1974

Num-
K ber
Towns of
by size towns
(-000) in
1974
Poland
Towns with the
number of po-
,pulation: 814
below 294
5- 10 194
10- 20 161
20- 50 102
50-100 36
100 and more 27
Village x

Population
on Dec. 31,

1974

338454

18 605.5
909.5
1379.1
22663
3109.2
25438
8397.6
152399

Employees
according

to the
actual

place of
employment

in 1973

10 558.4

8 853.0
8306.9

606.1
1023.0
1513.9
1 248.0
4155.1
1705.4

1974

TYPES OF POPULATION DISPLACEMENTS

Permanent migration’

n-mi-
gration

798.0

477.1
289
53.0
824

109.7
57.8

145.3

3209

out-mi-
gration

798.0

294.2
232
39.5
57.8
66.6
333
73.8

503.8

balance

X

182.9
5.7
13.5
246
43.1
245
71.5
—1829

Commuting to work

arri-
vals

2845.0

2381.7
114.7
2242
358.0
523.3
349.8
811.7
463.3

in 1973

depar-
tures

in .000

2 845.0

994.2
72.2
110.4
179.1
2387
144.2
249.6

1 850.8

balance

1387.5
425
113.8
178.9
284.6
205.6
562.1
—1387.5

1974

Temporary migration

n-mi-
gration

890.5
40.2
71.2

121.4

1729

122.3
362.5

out-mi-

gration

794.6
44.1
75.9

126.1

166.8

102.4

2793

balance

95.9
-39
—4.7
—-4.7

6.1

19.9

83.2

Global
mobility
coefficient
(per 1000
popula-
tion)

314
355
416
408
411
318
229

* Not including migration movements between districts of towns
Source: The author’s calculations were based on the data of the Central Statistical Office (GUS). the Demographic Yearbook. 1975 and published results of the employment census in 1973,
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inhabitants was negative; in the two following categories it was positive but low, and
for the biggest cities it amounted to only 139, whereas for permanent migration
it amounted to 33% and to 53% for commuting to work.

It is noteworthy that partial mobility coefficients according to types of displa-
cement keep a constant relation to one another irrespective of the category of
towns’ size, and only with slight variations the mobility coefficients remain in the
relation 1:2:4 (permanent migration: temporary migration: commuting to work). One
can take the risk of stating that those relations reflect the model of spatial mobility
of population. The mobility of population migrating temporarily is twice as high as the
mobility of population migrating to stay, and the mobility of population commuting
to work is four times as high as the mobility of population migrating to stay. Those
relations divided into component elements of movement are presented in Fig. 5.

It seems that in the present conditions this model reflects quite faithfully the
examined spatial displacements of the population. The next stage of research stating
the reliability of this model precisely, should be a detailed analysis of towns. On the
other hand. broadening the scope of the model by other movements is not possible
because of lack of data. We can only suppose that the mobility of the population
participating in occasional daily displacements is, for example, six times as high as the
mobility of the population migrating to stay.

{400 &

300 &~ &

1000

“

<5 5-10 10-20  20-50  50-100  >100
Size groups of towns ('000 inhabitants)

Fig. 5. Force of spatial shifts according to types and size of towns in 1974
| — migration fow for permanent residence in 1974 per 1000 population. 2 — migration outflow for permanent rosidence
in 1974 per 1000 population. 3 — registrations for temporary residence in 1974 per 1000 population. 4 — records of departure
from temporary residence in 1974 per 1000 population. S — commuters arriving to work in 1973 per 1000 employees according
1o the place of employment. 6 — commuters leaving for work in 1973 per 1000 employees according to the place of
residence
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On coming back to the attempt to estimate the general mobility of population
to and from towns according to voivodships (Fig. 4) one can raise a question
whether it is possible to notice the relevant relationships between mobility coeffi-
cients on the one hand and demographic and socio-economic features of towns by
voivodships on the other. To gain the initial discernment a simple analysis of
correlation was carried out on the basis of data which was easily attainable and
converted into the new administrative division. For some features this data refers to
voivodships in general, therefore the dependencies obtained may be doubtful. The
list of features and the correlation coefficients obtained are presented in Table 2.

The correlation coefficient values indicate the occurrence of considerable statistical

TABLE 2. The coefficients of correlation of population mobility with chosen features for towns
by voivodships in 1974

Mobility coefficients according
to types of displacements

Global

-y perma- com- temporary
et res mobility nent muting migration
cgeﬁi- migration to and to and
clents to/from from from
towns in towns in towns in
" 1974 1973 1974
Crude rate of natural increase in towns 0.17¢ 0.20° —0.07" 0.69¢
Crude marriage rate in towns —0.55¢ 0.02“ —0.53¢ —0.10°
Female fertility rates in towns 0.18" -0.10° 0.06" 0.40"
Female ratio in towns 0.05" —0.11¢ 0.19° —0.30"
Global coefficient of the burden put on
productive population by non-pro-
ductive population in towns 0.32° —0.24" 0.32" 0.13
Employment in the socialized economy
in towns per 1000 urban population 0.73¢ —0.20" 0.78¢ —-0.01°
Coefficient of engagements to work —
in general ~0.06" 0.40 -0.30 0.58°
Coefficient of dismissals from work —
in general —0.26" 0.47° ~0.46° 0.45°
Gross value of permanent equipment
per one inhabitant in thousands
zlotys — in general -0.29" 0.21° < palli2 —0.05"
Capital expenditure in industry per in-
habitant in zlotys — in general 0.13¢ —0.08" 0.13“ —0.04"
Private cars per 1000 people — in ge-
neral —0.40" 0.16” ~0.30" —0.41°
Population per retail sale point in
towns ~0.51° 0.13 —0.42° ~0.39"
Average number of persons per room
in towns —0.10° —0.05° e 0.22"
Physicians per 10 000 population — in
general —0.40" 0.26" 0380 -0.36"

Source: the author's own calculations based on the publications of the Central Statistical Oflice (GUS)

Explanations: The coefficient of eng: ts to (dismissals from) work was calculated as a proportion of the number of
engagements (dismissals) in the socialized economy in 1974 and the state of employment in the socialized economy on
Dec. 31st. 1973.

Degree of dependence: ¢ dependence of almost no importance. ” evident but slight dependence. ¢ significant dependence.

dependence of great importance.
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of cases, however, these deliberations and information are presented. only marginally
(generally as analyses and deliberations concerning manpower resources and their
use). The structure of education of the Polish population in general terms in a national
scale as well as in regional terms and a division into urban and rural population
still has not been undertaken and researched.¢

Statistical data compiled during the general census in 1960 and 1970 can be used
for research work on the structure of education. However, no analysis on the basis of
the above-mentioned material has been made. on the transformation taking place over
time (a somewhat different classification of education levels in the two censuses and
different systems of grouping age groups have been an obstacle in this respect).
The results of statistical analyses made during the censuses have been published in the
form of tabulated comparisons in special publications by the Statistical Office (GUS)
and in statistical annals.

The spatial differentiation in the level and structure of the Polish population
can be found in the publication elaborated by a group under the leadership of
K. Dziewonski.7 In my view it is the most complete picture of the spatial differen-
tiation in the education level of the Polish population.

The problem of education and qualifications for those working in the socialized
sector of economy has been taken into consideration in the employment censuses of
1958, 1964, 1968 and 1973. Information compiled during these periods is not, however.
fully comparable because of the different levels and types of education. The differences
resulting from the administrative division of the country in particular periods are
very important.

We wish to focus attention on the structure of education of the people employed
in the socialized economy — in the institutions and enterprises that existed in urban
territories in 1973. After certain reservations have been made, this could be considered
as an analysis of the employment structure of the urban population. Our attention
is focused on the differences existing in the structure of education between the
particular size groups of towns.

In 1973, as it can be seen in statistical information, there were 815 towns in

TABLE 1. Structure of town sizes

% of the

o/

Size groups Nuittfiser e Number % of total

of towns of’ popula- urban
of towns number of :
(.000) tion population
towns
below 5 293 - 36.0 902 625 49
5- 10 194 23.8 1391 634 7.5
10— 20 163 19.9 2 266 360 12.2
20- 50 103 12.6 3152499 16.9
50-100 35 44 2 498 503 13.4
100-500 22 27 4 456 756 239
above 500 S 0.6 3940 816 21.2
Total 815 100 18 628 459 100

Notice: The estimates take into consideration the changes that have resulted from the reform of: adminis-
trative division. Statistical vearbook 1975 for 1973 gives 836 towns with I8 148 300 inhabitants.

6 Very interesting but general remarks on the level of education of the population are to
be found in some studies by E. Rosset (Cf. for example Demografia Polski (Poland’s de-
mography). PWN. Warszawa 1975. pp. 373-407.

7 K. Dziewonski et al., Rozmieszczenie i migracje ludnosci a system osadniczy Polski Ludowej
(Sum.: Distribution, migrations of population and settlement system of Poland), Prace Geogra-
ficzne 117, IGiPZ PAN. Ossolineum, Wroclaw 1977, pp. 78-90.
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economy. per 100 inhabitants, is somewhat lower than in both the next higher and
lower groups. There may be various reasons for this, however, but it would be
difficult to give a decisive answer to this problem without special studies.

There emerges the regular tendency that the bigger the town the higher the
share of people employed in the socialized economy. The share of those employed in
the socialized economy is lower in small towns, being especially low in the smallest
towns of less than 5000 inhabitants each. In towns of this group a large role is
played still by agriculture (individual) which is, for instance, the case of some towns
in the east of the country, a considerable role be private handicraft. There is a small
number of socialized enterprises and they are small in size. Moreover, the socialized
services are poorly developed, as well. Worthy of attention is the fact that those
small centres in which the socialized economy plays a considerable role, are located
in areas with intensive industry, deprived. on the other hand, of a properly developed
infrastructure, which is especially true of the housing situation; (i.e. in the voivodships
of Kielce, Tarnobrzeg, Rzeszow and Krosno). The situation in the medium, and
especially, large towns, is different. Agriculture and the private sector play here
a minor role which is, sometimes, simply marginal. The inhabitants of those towns as
well as people commuting to work from other towns and from rural areas find
employment in the state or co-operative industrial enterprises, in administration and
in the socialized services of various types.

From the total of some 8.9 million persons employed in the socialized economy,
in the enterprises located in towns, the shares of particular quantitative groups are as
in Table 3. The figures quoted in comparison with the share of particular groups of

TABLE 3. Share of particular size groups of towns in the employment in the socialized

economy

Size groups above

of towns (.000) below 5 5-10 10-20 20-50 50-100 100-500 500
% of employed in the
socialized economy in
enterprises located in

towns 3.5 6.8 11.6 17.3 13.9 243 22.6

town sizes show distinctively that the share of small towns (up to 20 000) in the
total of employment in the socialized economy has diminished and the share of medium
and big cities has increased. This fact is probably connected, as well, with the
functional differentiation of particular towns. However, the formulation of this
conclusion in such a categorical way would require more thorough research.

The size of towns and their position in the life of the socialized economy is
closely linked to the structure of education, especially to the structure of the edu-
cation of the people employed in the socialized economy. The employment census of
1973 took into consideration the following levels of education: higher, post-college,
secondary professional, secondary general both completed and non-completed, the
basic professional and basic (both completed and non-completed). The employment
structure in towns was, as is shown in Table 4.

As concerns the people employed in the urban socialized economy, more than
56 per cent are men. The decisive preponderance of men is noted among the
workers with higher education. as well as among those with basic professional edu-
cation and general basic education (both completed and non-completed). In three
groups, namely: the post-college, completed and non-completed general secondary,
women are preponderant, the state of balance being seen in the group of workers



TABLE 4. Employment in socialized economy in towns according to sex and the level of education

Education level

sec. e ¢ " basic
: post secondary general basic basic
Total higher . general ) uncom-
college vocational uncom- vocational completed
completed pleted
pleted -

Total 8 853 051 566 731 213 857 1127 986 514 237 155315 1 777 099 3633428 864 398
Men 5000 356 346 425 50 466 570 784 158 249 54 076 I 193 766 2127578 499 012
Women 3852695 220 306 163 391 557 202 355988 101 239 583 333 1 505 850 365 386

Source: Wrbrane dane o kwalifikacjach i dojuzdach do pracy zatrudnionych w gospodarce uspolecznione; (Selected data on qualifications and commuting to work

of people employed in the socialized economy). Statystyka Polski No. 71. Warszawa 1976.
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with secondary, professional qualifications. The share of particular groups of towns
in the total of employees in the enterprises of the socialized economy is fairly dif-
ferentiated in the distinguished size groups of towns (Table 5). The quoted figures
show that workers with different education levels are concentrated in both large and
very large centres. the share of small and smallest centres being minor.

TABLE 5. Distribution of employment according to the education level in particular size
groups of towns

Share of workers with education

Size groups secon-  secondary general ... basic
of towns . post dary
higher lle voca- le- uncom- "% comple- uncom-
(,000) college /oca comp Ak p!

tional ted pleted ted pleted
below 5 1.6 4.8 2.7 3.0 3.2 2.8 39 438
5- 10 35 7.7 5.5 7.8 7.0 5.7 7.4 8.5
10- 20 6.7 12.5 10.2 10.2 12.5 11.9 12.1 13.6
20- SO 11.2 20.3 16.5 13.6 15.9 18.7 17.9 18.8
50-100 10.1 120 15.5 21.8 12.7 15.6 14.3 13.6
100-500 26.8 21.0 25.1 19.5 21.0 25.4 24.7 18.3
above 500 40.1 21.7 24.5 24.1 27.8 19.9 19.7 22.4

Total 100 100 100 100 100 100 100 100

This is an obvious assertion because the distribution of workers with different
levels of education and qualifications is essentially proportional to the urban popula-
tion and to the number of people employed in the socialized economy. This
conclusion requires verification once we confront the share of particular groups of
town sizes within the total of the employed in the socialized economy with the
share of workers with different levels of education in the same groups of towns. Thus,
the workers with higher education are concentrated, first of all, in the large and
largest cities. The existing state of affairs should be explained by the fact that in
the towns of this group there exist higher schools, various scientific institutes dealing
with research as well as central institutions of administration and economy which
employ the workers with high qualifications, namely, in the majority of cases, those
who graduated from higher schools.

A similar pattern can be seen in the case of workers with secondary vocational
education, though in this case the highest concentration is in the group of towns with the
number of inhabitants amounting to 50 000-100 000, This fact is explained by indus-
trial distribution. The staff with secondary qualifications (vocational) are channeled to
places with industrial enterprises and productive services, and the activities of such
a type are connected. first of all. with the group of medium-size and larger towns
(50 000-100 000 inhabitants) and with the group of both large and largest cities.

The workers with post-college education are distributed in a relatively uniform way
within the particular town-size groups. They occupy special positions in the very
small towns as well as in small and medium sized ones.

The workers with general secondary qualifications. thus. those essentially having no
vocational qualifications and making up in the majority of cases the army of clarks,
are concentrated in the town groups with the number of inhabitants 50 000—100 000,
5000-10000 and more than 500000, thus, to a great extent, in administration
centres or in towns with complex functions.

17 — Geographia polonica t. 44
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The workers with non-completed general secondary education are distributed within
the particular town-size groups in the same manner as the workers belonging to
the former group. Just as those, they often make up the core of the clerical staff.

The numerous group of workers with basic vocational education is relatively most
strongly concentrated in urban industrial centres and in administrative centres of
rather small regions (former district towns).

Finally. the groups of workers with the lowest qualifications and employed in the
socialized economy (both completed and non-completed basic education) are distri-
buted in a relatively uniform way. Their relatively higher share, however, occurs in
very small towns.

The picture of the educational structure of employees in the socialized economy
located in towns of different size can also be obtained from an examination of the
number of workers of various groups of education that can be found per 100 employed
in the socialized economy.

In this case we have only taken into consideration six categories of education
(not including persons with basic education both completed and non-completed). The
.data in Table 6 shows in an unambiguous way that there exists an unquestionable

TABLE 6. Education structure of workers in socialized economy according to the size group
of towns (in %)

Secondary Secondary general

Size groups <l Post Basic

of towns Blighgr college ,\::ianl comple-  uncom- yocational

1.000) AL ted pleted

below 5 29 BES 10.1 5.6 1.6 16.1
5- 10 33 2.8 10.6 7.6 1.8 16.5
10- 20 3.7 27 11.5 5.9 1.9 20.3
20- 50 4.1 29 12.4 5.2 1.6 21.2
50-100 4.7 %) 14.7 10.5 1.6 22.1
100- 500 7.0 22 15.4 5.3 1.5 20.5
above 500 11.4 2.4 17.2 7.1 2.1 17.4
Average in towns 6.4 2.5 13.1 6.6 1.7 19.7

dependence between the share of persons with both higher and secondary vocational
education and the size of town. In the group of small towns the share of persons
with higher and secondary vocational education is lower and, together with the increase
of town group population, the share of persons graduated from higher schools and
with secondary professional qualifications is increasing.

As concerns the remaining levels of education, we have no obvious dependences
here though we can assume a somewhat higher share in the group of medium-size
towns.

The above-presented facts are not enough to come to any general conclusions.
The investigation that we are carrying out has a character of initial orientation.
Undoubtedly a deeper analysis should be made taking into consideration not only
the size of towns but their dominant functions as well, their distribution (location
in regions) and other properties. In making an analysis of the state of education in
particular groups of towns, an explanation should be given of the various factors
on which this state depends and an endeavour to evaluate them.

In conclusion one should be able to give — on the basis of studies — the
answers to the following questions. with a certain degree of certainty:
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GEOGRAPHIA POLONICA

Vol. 1. |] papers devoted 1o the present status of geography in Poland and 3 papers yvm%
the results of rescarch. List of Polish poya?hen geographical institutions and geographica
periodicals, 262 pp.. 20 Figures, 1964 (out-of-print).
Vol. 2. 34 papers prepared by Polish geographers for the XXth International Geographical
Congress in London, July 1964, 259 pp., 91 Figures, 1964.
Vol. 3. Problems of Applied Geography I1. Proceedings of the Second Anglo-Polish Seminar
at Keele— Great Britain, September 9-20 1962, Co-edited by the Institute of British Geo-
3 aphers 24 papers by British and Polish geographers, 274 pp.. 69 Figures. 1964

I. 4. Methods of Economic Regionalization. Matenals of the Second General Meeting of the
Commlsswn on Methods of Economic Regionalization, International Geographical Union,
Jablonna — Poland, September 9-10, 1963. Reports, communications and discussion, 200 pp., 6
Figures, 1964
Vol. 5. Land Utilization in East-Central . 17 case studies on land use in Bulgaria, Hun-

ry. Poland and Yugoslavia, 498 pp.. ngutu. 16 colour maps, 1965.

ol. 6. 14 papers prepared by Polish .cocnphets for the Seventh World Conference of INQUA
in U.S.A.. September 1965, 150 86 Figures, 1965.
Vol. 7. 10 pagrs on the 'eogn y of Poland, mostly dealing with the economic-geographical
problems of Poland, 132 pp., 46 Figures, 1965.
Vol. 8. Aims of Economic Regionalization. Materials of the Third General Mecting of the
Commission on Methods of Economic Regionalization IGU, London, July 23, 1964. Report
and 5 papers, 68 pp.. 7 Figures, 1965.

Vol. 9. Colloque de des Carpathes. Matenals of the 'eomowholoml sympo-
stum held in Cracow and va, September 17-26, 1963. Report. 7 papers, 2 summaries,
118 pp., 22 Figures, 1965.

Vol. 10. Problems of Carpathians 11, Introduction and 6 papers by Ruma-

nian, Soviet, Polish, Hungarian and Czech geographers, 172 p& 68 Figures, 1966,

Vol. 11. 11 papers rprcp-rcd by Polish geographers ing with the history of Polish geography,

Polish studies on foreign countries and different economic-geographical questions concerning

Poland, 154 pp., 36 Figures, 1967.

Vol. 12. Formation et "Amenagement du Reseau Urbain, Proceedm? of the French-Polish

Seminar in urban geography. Teresin, Poland. September 20-30, 1965. Papers by French and

Polish geographers, dncussnon 298 pp., 51 Figures, 1967.

Vol. 13. 9 papers embracing different fields of both physical and economic geography, all of

;!uch hn'\.‘;.-6 8bt.-en devoted to methodological problems and research techmiques, 130 pp.
igures,

Vol. 14. Special issue for the 21ist International Geographical Congress in New Delhi, 1968,

43 papers prepared by Polish geo, 86’ prﬂs 24 dealing with physical and 19 with economic

and human geography, 406 pp., 1968,

Vol. 15, Economic Regionalization Nn-erled Methods. The volume contains the final report

on the activities of the IGU Commission on Methods of Economic Regionalization, as well

as a collection of 8 papers by American, Canadian, Soviet and Polish authors, 240 pp.,

S4 Figures, 1968,

Vol. 16. 11 papers dealing with research ggbmm and techniques in both economic and

hysical gcogurhy. 136 pp.. 27 Figures, 1969.

ol. 17. Special issue prepared for the 8th Congress of the International Union for Quaternary
Rescarch, Paris, 1969, 28 pnpen:‘y Polish authors, including studies in stratgraphy and
neotectonics (6), geomorpholo, paleohydrology (10), paleobotany (3). sedimentology (5),
archeology (4), 428 pp., 122

Vol. 18. Studies in Mcto‘s. gof the 3rd Anglo-Polish Geographical
Seminar, Baranow Sa i Scptcmber I- lO 1967, 260 pp., 54 Figures, 1970.

Voll’Emytqu-ﬂTm Utilization. 20 papers presented at the
mecting of the Commission on Amcullunl Typology of the IGU, held 1968 in

New Delhi, 290 pp.. 97 Figures, 1970.
Vol. 20. 9 papers on various aspects of both physical and economic geography, including
urbanization, international trade, changes in rural economy, industrial development. urban
;‘)lo{saogn hy and hydrographic mapping, 183 pp.. 69 Figures. 1972,

‘Kupers dealing with selected problems of economic growth, lnn?omuon. carto-
graphic methods and theory, climatology and geomorphology, 147 p&, Figures, 1972.
Yol. 22. 15 papers prepared for the 22nd International Geographical Congress in Montreal,
August 1972. 205 pp., 43 Figures, 1972.
Vol. 23. Present-day Geomorphological Processes. Issuc prepared for the 22nd International
Geographical Congress by the IGU Commission on Present-day Geomorphological Processes,
180 pp., 82 Figures, l97¥. :
Vol. 24. Geographical aspects of urban-rural interaction. Proceedings of the 4th Anglo-Polish
Geographical Seminar, Noumghnﬁ- Sep”mbgr 6-12, 1970, 256 pp.. 76 Figures. 1972,
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Vol. 25. Perspectives on spatial analysis. 7 papers presented at the meeting of the Commission
on Quantitative Methods of the IGU, held 1970 in Poznan, Poland, 140 pp.. 5! Figures. 1973,
Vol. 26. Scientific results of the Polish geographical expedition to Vatnajokull dlcehnd) 311 pp..
253 Figures, 1973,

Vol. 27. 20 papers presented by the Soviet and Polish Geographers at the First Polish-Soviet
Geographical Seminar in Warsaw, Szymbark and Cracow. 22nd May to 1st June 1971, 189 pp.,
25 Figures, 1973,

Vol. 28. 9 papers cmbncmg different fields of geography. 144 pp.. 36 Figures, 1974,

Vol. 29. Modernisation des Campagnes, Actes du IV Collogue Franco-Polonais de Geographie.
Augustow. Pologne, Sc|p(embrc 1973, 444 pp.. 145 Figures. 1974,

Vol. 30. Proceedings of the second Polish-GDR Seminar, Szymbark (Poland). April, 1972,
151 pp.. 21 Figures, 1975.

Vol. 3I Il papers embracing different “ficlds of geography, 235 pp.. 61 Flgum 1975.

Vol. 32. 12 papers deahnfownh physical devdopmm of Poland. 143 pp.. 22 Figures, 1975
Index o “Geographia Polonica™, vols 1-32.

Vol. 33. 26 papers prepared for the 23rd International Geographical Congress in Moscow, July,
28 August, 3, 1976, part 1: Physical geography. 141 pp., 63 Figures, part 2: Economic
gcomphy 197 pp.. Figures, 1976,

Vol. 34, Approaches to the study of man-environment interactions. Proceedings of the Sth
Anglo-Polish Geographical Seminar, Torun, September 1974, 290 pp.. 99 Figures. 1976.

Vol. 35, Proceedings of the Polish-Soviet Seminar on contem 74,aoury problems of developing
countries, Warsaw, November 1973, 148 ‘3: 11 Figures, 19

Vol. 36. The collection of studies presented to Professor S. Leszczycki in commemoration of
the SOth anniversary of his scientific activity, 237 pp., 27 Figures, 1977,

Vol. 37. Urbanization and settlement. Proceedings o thc Second Soviet-Polish Geographical
Seminar, Moscow and Leningrad, June 1974, 224 pp., 22 Figures. 1977,

Vol. 38. Rural and Settlement Evolution in E-n’t. Proceedings of the Conference,
Warsaw, September 1975, 304 pp., 72 Figum l978

Vol. 39. Urbanization and W p.. SI Figures, 1978,

Vol. 40. A Typology. ings of the 8th Meeting of the Commission on Agri-
cultural Typoln{ International Geographical Union, Odessa. 20-26 July 1976, (in print).
Vol. 41. H on the Physico-geographical Processes. Proceedings of the Second Hun-
ganan-Polish Geognphml Seminar. Budapest. September 1975. 87, pp.. 34 Figures, 1979,
Vol. 42. Essays on Urban Growth and Structure, 212 pr 56 Figures. 1979.

Vol. 43. 22 papers mpmd for the 24th International Geographical Congress in Tokyo.
Scplcmbcr 1980. 297 pp.. 114 Figures. 1980.
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