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Dr. Anna Aaraticzyk

The Comparative Analysis of the Social Development of Cracow, Bratis-
lava, and Leipzig, in the period 1960-1985

Urbanization ia one of those processes whích are moat characteristic
for the present stage of development in the world. The urbanization processes
occurring in Poland, Czechoslovakia, and the German Democratic Republic, have
many common features, which also distinguish them from analogous developments
in other countries. This has been a result of the geographical position of the
above mentioned countries, and the specific conditiona in which their socio-
political and economic development was taking place. Therefore, the comparati-
ve analysis conducted below concerns selected three cities situated in neigh-
bouring socialist states: í.e. Cracow, Bratislava, and Leipzig. The studied
period is 1960-1980, and the analyais is atructured in three cross-sections:
population, employment, and líving conditions of the inhabitants.

The source information for the study was obtained from the Statistical
Offices of all three cities, as well as the Statistical Yearbooks of Cracow,
Bratislava, and Leipzig, for the years 1960-1980.

1. Population

The studied cities experienced profound social transformations in the
period 1960-1980. Changes occurred in demographic structures and behaviour
patterns of population, followed by the transformations in the needs expressed
by the inhabitants.

In Cracow the number of population increased during the studied period
by 49,2 (236 thous. persons), in Bratislava by 58.5X (141 thous. persons),
while in Leipzig a reverse trend was observed and the number of inhabitants
declined by 28 thous. persons, i.e. by SX.

The most significant contribution to the real population growth con-
sisted in the migrations: in Cracow the balance of migration flowa for the
period 1960-1980 amounted to 131.3 thous. persons, i.e. 55.6X of total popula-
tion growth (the inflow of population was 247475, accompanied by the outflow
of 116135 persons); in Bratislava the corresponding balance was 74.3 thous.
persons, or 52.7X of the real growth (the inflow amounted to 150035 persons,
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accompanied by the outflow of 75707 persons). For Leipzig the balance of mi-
grations in 1965 equalled 947 persons, and in 1980 grew to 1131 persons. In
1970 the outflow of population from Leipzig was higher than the inflow, and
thus the migrations balance was negative, and amounted to 301 persons (see
Table 1).

The second component i n the resl increase of inhabitants number con-
siated in the natural growth. In the studied period (1960-1980) in Cracow it
amounted to 79.8 thous. persons, i .e. 33.9X, and in Bratislava 46.0 thous.
persons ( 32.6X). In Leipzig, the period 1960-1980, with the exception of three
years, was characterized by negative coefficients of natural growth. The three
exceptional years were 1962, 1963, and 1965, when positive natural growth in-
dices were observed amounting respectively to: 128, 325, and 219 persons.

The absorbtion of suburban territories into the administrative limits
of the cities was the least significant of the three factorsl contributing to
the real growth. In Cracow the increase of inhabitants number resulting of
such phenomena amounted to 10.5X, in Bratislava to 14.7X of the total real
growth of population. The territorial expansion of the studied cities has been
presented i n Fig. 1-3.

The growth ( decline) of population, i n effect of natural processes and
migrations, has led also to certain transformations in the population struc-
ture according to sexes and age groups. The share of male inhabitants in the
total population of Cracow equalled 48.OX in 1960, 47,8X in 1970, and 47.5X in
1980. In Bratislava and Leipzig the corresponding indices amounted to, respec-
tively: 47.1X, 48.OX, 47.8X ( Bratislava); 43.2X, 44.2X, and 45.3X (Leipzig).

The transformations in the age structure of population in the studied
cíties, in the period 1960-1980, were generally characterized by one dominant
feature which consisted in the constantly decreasing share of children and
youth (the age group 0-14 years): by 6.4X ín Cracow, 5.5X in Bratislava, and
by 5.6X in Leipzig. This development was accompanied by the growing percentage
of senior citizens in "post-productive" age: in Cracow by 3.1X, i n Bratislava
by 6.8X, while in Leipzig there was a decline in this age group by 2.4X (see
Table 1).

1. The extension of the administrative límits of Cracow was effected on Ja-
nuary lst, 1973. In result the area of the city was increased by approx. 92
sq.km., and the population by 24.9 thous.persons. On March lst, 1971, seven
communities were joined to the city area of Bratislava. Thus the total area of
the city grew by 176.35 sq.km., and the population by 20737 persons.



Table 1

The population of Cracow, Bratíslava and Leipzig in the period 1960-1980

Surface Popula- Includ- Density Natural Migra- Growth Population by age~in
City~year in sq.km tion in ing male of popu- growth tions of popu- thous.

thous. popula- lation balance lation
tion in in re-
X sult of

extension
of city 0-14 15-59 60
limits years years and more

1960
Cracow 230
Bratislava 192
Leipzig 138

1965
Cracow 230
~3ratislava 192
Leipzig 141

1970
Cracow 230
Bratislava 368
Leipzig 141

1975
Cracow 322
Bratislava 368
Leipzig 141

1980
Cracow 322
Bratislava 368
Leipzig 144

480
240
590

520 47,9 2261 2612 5544
272 48,5 1418 2129 3827
596 43,7 4216 219 947

590 47,8 2566 3127 7993
306 48,0 831 1583 4050
584 44,2 4136 -793 -301 134,9 318,5 130,9

685 47,7 2127 4735 11848 24,9 127,3 467,1 90,6
340 47,9 926 3748 4025 - 73,7 214,3 52,9
567 44,6 4010 -3777 852 - 108,2 332,6 125,8

716 47,5 2221 4982 5095 - 142,1 482,7 90,9
381 47,8 1036 3620 4730 - 91,2 228,9 61,1
562 45,3 3906 -1293 1131 x 98,1 352,0 112,4

48,0 2109 4439 665 - 125,8 308,0 46,3
47,1 1253 2404 4485 - 70,5 148,0 22,0
43,2 4263 -981 x - x x x

Source: Author's calculations, on the basis of the statistical Yearbook of Cracow, Bratislava and Leipzig
- the phenomenon did not occur
x data not available

X

125,3 341,9 52,9
69,6 172,5 29,4

X X X

- 115,7 401,2 73,5
20,7 67,1 191,4 47,5

w
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2. Employment

Employment, alongside urbanization, is a very significant measure of
structural transformations. The number of persons employed in Cracow's economy
was increasing yearly on the average by 3.27X, in Bratislava by 3.96X, while
in Leipzíg a gradual decrease occured - on the average yearly by 0.51X.

The contribution of Cracow city area to the total national employment
amounts to 3.3X, Bratislava provides jobs for 4.1X of the employed population
in Czechoslovakia, and Leipzig accounts for 3.5X of the national employment in
the G.D.R.

In the period of analysed 20 years, employment in Cracow's economy
grew by 139.2 thous. persons, i.e. by 63.4X; in Bratislava - by 113.4 thous.
persons, i.e. by 43.SX; in Leipzig a drop in employment was noted: 31.2 thous.
persons, i.e. by 9.8X. The dynamics of employment in particular branchea of
the cities' economic structure was quite divergent. In Cracow, in the períod
1960-1980, there occurred a growth of industríal employment by 43.3X, while
employment in construction increased by 56.3X, and in services by 83.3X2. In
Bratislava the situation was fairly similar, wíth the growth of industrial
employment by 41.1X, in construction - by 88.2X, and ín the service by 97.2X.

In Leipzig a growth of employment was observed in construction (by 17.5X) and
in certain branches not clasaified elaewhere in statistics (by 14.3X), while
all other classified economic branches experienced a decline in employment:
industry (by 26.OX), agriculture and forestry (by 42.9X), transport and commu-
nication (by 18.6X), and trade (by 15.2X). These changes were not always re-
flected by proportionate alterations in the contribution of particular econo-
mic branches to the total stock of jobs provided ín each city.

Jobs provided by industry account for a high proportion of the total
etock (from the viewpoint of branch structure of the city economy). In Cracow
such jobs accounted for 34.3X of total employment, in Bratislava - 25.6X, and
in Leipzig - 33.SX (see Table 2). For every 1 thousand inhabitants there are
172 industrial jobs ín Cracow and Leipzig, and 175 in Bratislava. These indi-
ces must be regarded as fairly high. Non-material services províded jobs

2. The sector of services embraces: materíal services (trade, transport and
communication), and non-material servicea (community services, public accommo-
dation maintenance, science, education, art and culture, health care, welfare,
physical culture, etc.)
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Table 2

The structure of employment in the national economy in Cracow, Bratislava and Leipzig in the period 1960-1980

including (in y)
Total
employ-
ment in

City~year thous.

1960
Cracow 219,4
Bratislava 147,3
Leipzig 319,1

1965
Cracow 277,3
Bratislava 170,3
Leipzig 318,2

1970
Cracow 317,3
Bratislava 218,9
Leipzig 386,2

1975
Cracow 361,8
Bratislava 241,2
Leipzig 289,2

1980
Cracow 358,6
Bratislava 260,7
Leipzig 287,9

Source: see Table 1

Indu- Construc- Agricul- Trans- Trade Community Educa- health Other branches
stry tion ture and port and services tion, care, of the national

forestry communi- and hous- science, social economy
cation ing main- culture, welfare

tenance art and
physical
culture

39,1 19,6 0,3 8,5 9,5 4,2 8,2 4,9 5,7
31,9 16,9 2,5 13,0 8,4 2,3 13,4 3,1 8,5
40,8 6,1 0,7 9,6 14,6 28,11)

37,4 20,6 0,6 8,0 8,2 4,4 8,6 5,4 6,8
31,1 17,5 1,0 10,4 8,3 3,5 15,6 4,6 8,0
38,8 8,5 0,4 8,6 14,9 28,81)

37,6 19,8 0,7 8,0 8,5 5,0 10,5 5,2 4,7
27,9 15,9 2,9 9,1 8,0 2,8 18,6 4,5 10,2
36,2 15,8 0,1 8,2 12,3 27,31)

34,5 21,2 0,7 7,1 8,8 5,3 12,8 5,6 4,0
25,8 18,9 2,4 8,7 7,2 3,1 17,4 4,7 11,8
34,0 7,7 0,6 8,8 14,0 34,91)

34,3 18,7 1,0 7,0 8,9 5,7 13,4 7,0 4,0
25,6 17,9 2,2 8,3 8,3 2,4 17,5 5,1 12,7
33,5 7,9 0,4 8,6 13,8 35,81)

00

1) the data concern all the remaining branches of the national economy
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for 93.4 thous. persons in Cracow (26.OX of the total employment in the city),
98.2 thous. persons in Bratislava (37.7X of the total stock of jobs), and
103.0 thous. persons in Leipzig (35.8X of the total).

Employment in selected branches of the national economy in all three
studied cities is presented in Fig. 5-7. They show that, paralelly to the city
development the role of industry as the generator of city growth subsides in
favour of the broadly conceived sector of services. The shifting of labour
force from industrial production to services results in a further acceleration
of the urbanization process.

3. Living conditions of population

The concept of the living conditions of population is a complex one.
The contemporary approach to this issue involves the necessity of identifica-
tion and analysis of a broad range of indicators or symptoms describing the
forms of the population's existence in various walks of life.

The problems discussed in the present section have been chosen accor-
ding to the criterion of their significance for the living conditions re-
search. The scope of analysis was also determined by the availability of sta-
tistical data.

The living standards of population are one of the crucial factors de-
termining the spatial distribution of population. The choice of the place of
living has been, first of all, influenced by the availabílity of accommoda-
tion. The housing situation in Cracow, Bratislava, and Leipzig, developed un-
der the strong negative impact of the damages in material basis inflícted
during World War II. The average yearly growth rate of population in Cracow,
in the period 1960-1980, amounted to 2.47X, in Bratislava - to 2.81X, and in
Leipzig to -0.24X. In comparison, the corresponding growth rates of accommods-
tion units made available in the three cíties equalled respectively: 4.15X,
9.53X, and 6.25X. In result the stock of accommodation units in Cracow in-
creased by 93.3 thous. apartments, i.e. by 80.9X. Newly constructed housing
provided 120 967 apartments. Thus, during the studied 20 yeara, 27 667 apart-
ments were eliminated from the total stock. E.g. in 1980 alone, the utiliza-
tion of 475 apartments in Cracow had to be discontinued: 201 of them because
of deficient technical condition, 239 - in result of demolishing in areas
where other constructions were planned, 5- because of natural disasters, and
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30 - due to other reasons.
The stock of accommodation units in Bratislava grew by 91 931 apart-

ments in the period 1960-1980, i.e. by 258.1X. From this number 83 210 apart-
ments were provided by new construction (see Table 3). In the same period, the
stock of accommodation units in Leipzig grew by 31 295 apartments, i.e. by
15.6X (68 859 apartments in newly constructed buildings). Similarly to Cracow,
the demolition of older housing accounts for the elimínation of a significant
number of apartments (38 564 in the 20 years' period).

The average surface of apartments supplied to the population, measured
in sq. meters per apartment grew in Cracow from 52.5 sq. meters in 1960 to
54.8 sq. meters in 1980, in Bratislava from 38.5 sq. meters to 42.5 sq. meters
per apartment; in Leipzig the size of apartments made available in 1980 aver-
aged 46.4 sq. meters.

Significant improvements occurred in respect to the technical condi-
tion of new apartments and their equipment with basic installations (see Table
3). Several factors have contributed towards this development: a marked im-
provement in the socialized (state and cooperative) construction, the elimina-
tion of many technically obsolete and worn-out buildings (most of which lacked
sanitary and technical ínstallations), and modernization of apartments in ol-
der buildinga - mainly through provision of water-supply, sewage, gas instal-
lations, etc.

The period 1960-1980 brought to the studied cities a very considerable
progress in the field of extension and reconstruction of rosds and thorough-
fares, as well as the public transport facílities, the parks and green areas.

In the field of public transport, alterations were introduced in the
system of tramway lines, the used cars were replaced by more modern equipment,
the bus lines were extended to the new suburban accommodation districts. In
1980, in Cracow 106 public transport lines were operated with the joint length
of 428.0 km. : 27 tramway linea (79 km.) and 79 bus lines (349 km.). Compared
to 1960, the network of tramway lines was extended by 30 km., and the bus



Table 3

Selected i ndices from the field of community services and housing maintenance in Cracow, Bratislava and Leipzig
the period 1960-1980

Apart- Apart- Total Total Utili- including apartments supplied with: (in X)ments ments surface of surface of zed gas wa er centra us eCity~year made made apartments apartments apart- supply sewage heating W.C. bathroomavaila- availa- made made avai- ments
ble in ble per available lable per 1(total)
the na- 1 thous. in thous. inhabitant in thous
tional popula- sq. m
economy tion

1960
Cracow 3U12 6,2 158 52,5 115,3 55,5 67,7 44,1 27,3 54,9 44,1Bratislava 3170 13,2 122 38,5 35,6 81,6 89,4 88,9 51,6 81,2 72,7Leipzig 1965 1915 3,2 x x 201,0 x x x x x x
Cracow 5948 11,4 243 40,9 136,5 69,4 77,4 59,7 41,6 67,8 59,7Bratislava 3070 11,3 120 39,1 41,2 84,5 92,0 95,6 56,2 84,2 76,8Leipzig 1970 1574 2,6 x x 210,2 x x x x x x
Cracow 5977 10,1 264 44,2 155,3 77,4 89,1 70,9 54,2 76,3 70,9Bratislava 3613 11,8 163 45,1 42,7 91,3 95,7 93,5 60,9 82,9 80,9Leipzig 1975 1812 3,1 x x 216,4 x x x x x x
Cracow 6546 9,6 323 49,3 194,9 81,7 87,7 74,6 58,1 81,2 74,6Bratislava 7480 22,0 316 42,2 50,2 95,6 98,8 97,7 67,4 90,1 81,4Leipzig 1980 5663 10,0 255 45,1 227,1 x x x x x x
Cracow 5217 7,3 286 54,8 208,6 86,1 92,2 91,5 67,8 86,5 82,6Bratislava 6800 17,8 289 42,5 127,6 87,9 97,5 98,5 82,1 91,1 93,3Leipzig 6438 11,4 299 46,4 232,3 x x x x x x
Source: see Table 1

x - data not avaílable
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lines by 241 km. There occurred a simultaneous growth in the number of cars;
in 1980 Cracow had 566 tramway cars and 464 city buses. In Bratislava, in
1980, 64 public transport lines were operated, with the joint length of 384.6
km.: 11 tramway lines, 5 trolley~-bus lines, and 48 bus lines. In the 20 years'
period the joint length of tramway network was extended from 20.1 km. to 28.5
km.; the length of bus lines grew from 74.6 km. to 329.4 km.; the length of
the trolley-bus network was somewhat reduced - from 32.1 km. to 26.7 km.3

Numerous green areas and parks, serving the recreational needs of po-
pulation, are situated within the administrative limits of the three cities.
The woodland park in Bratislava, with the surface of 5700 ha, lying in the
Southern part of the city in the mountain range of Small Carpathians, provídes
excellent conditions for the week-end rest for the city's population.

There are 34 parks in Cracow, with the joint surface of 352.1 ha,
green areas and city lawns - 351.6 ha, and the green spaces in new living
quarters - 386.6 ha. Thus the surface of community green areas and parks per 1
inhabitant of Cracow amounted to 9.8 square metera in 1980.3

The development of city green areas in all forms including the lawns
between blocks of flats in new accommodation quarters has become not only an
element of the landscape, but contributed significantly to the improvement of
the city micro-climate, and therefore to the better health conditions of life
in the city.

Health care and social welfare occupy a special place in the set of
living conditions of population. Considerable changes have occurred in this
field as well. The number of physicians per 10 000 inhabitants increased in
Cracow from 34.1 in 1960 to 35.1 in 1980. This index grew in Bratislava and
Leipzig as well: respectively from 20.3 in 1970 to 27.3 in 1980 (Bratislava);
24.6 in 1970 to 31.2 in 1980 (Leipzig).

However, from the viewpoint of the number of hospital beds per 10 000
inhabitants a certain decline was observed in all three cities.

In the field of child-care institutions (assisting working mothers)
the following developmenta occurred: the number of crèches in Cracow grew in
the period 1960-1980 to the levél of 29 in 1980. In spite of this, the number
of places offered decreased from 4290 in 1960 to 1910 in 1980. Also the number

3. For Leipzig appropriate data are not available.
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of children placed in crèches dropped from 6812 in 1960 to 4292 in 1980, which

means that there were more than two children for one full-time place in

crèches ín 1980. 37.3 places in crèches were offered in Cracow per 1000 chil-

dren in the age below 3 years, in 1980.
During the studied period, in Leípzig the number of crèchea grew from

66 in 1960 to 113 in 1970, and 148 in 1980. The number of full-time places

increased from 2352 in 1960 to 4806 in 1970, and 8290 in 1980. The number of

places per 1000 children in the age below 3 years was respectively: 101, 201,

and 593.
In the decade 1970-1980, the number of crèches in Bratislava increased

from 57 to 98, and the number of full-time places grew from 2645 to 5544.
The development of welfare facilities in the studied cities included

also the means for providing assistance to the disabled or chronically ill
population, senior citizens, and other disadvantaged groups of inhabitants.
The activities of city suthorities in thís field concentrated mainly on the
establishment of the network of proper institutions assuring comprehensive
care and maintenance mesns, as well as medical assistance.

The number of places in the social welfare institutions in Cracow de-
clíned from 1220 in 1960 to 1060 in 1980, i.e. from 26.3 places per 1000 in-
habitants in post-productive age to the level of 11.7 places in 1980. In 1980,
there were 3 full-time care institutions for small children in Cracow, with
170 places - but catering for 271 resident children.

In Bratislava, the number of places in social welfare homes increased
from 585 to 873 during the studied two decades. This means that in 1960 there
were 26.2 places per 1000 population in post-productive age, and in 1980 -
only 14.2 places. One full-time institution for small children in Bratislava
has 154 places, and caters for 170 infants and children in the age below 3
years (1980). In Leipzig, in spite of a decrease in the number of homes for
senior cítizens from 38 to 36, the number of places available grew from 4523
to 5896, which means that 52.4 places were provided per 1000 inhabitants in
post-productive age, in 1980.

Considering the level of saturation of households with TV and radio
sets, as well as telephones, a rising tendency has been observed in all three
cities. In Cracow, the number of TV sets per 1000 ínhabitants grew from 21.3
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Table 4

Indices concerning the sphere of health care in Cracow, Bratislava, and Leip-
zig, in the period 1960-1980

number of hoepi- hospital hospital nurses inhabitants
physicians tal beds per beds per per 1 per 1 phar-

city~year per 1 beds 1 physi 1 nurse thous. macy
thous. in- per 1 cian inhabi-
habitants thous.

ínhabi-
tants

tants

1960
Cracow 34,1 108,6 3,2 2,1 53,6 11900
Bratislava x x x x x 7963
Leipzig x 132,2 x x x 9213

1965
Cracow 38,1 101,9 2,7 1,9 54,6 11800
Bratislava x x x x x 9363
Leipzig 20,2 133,2 6,6 x x 9611

1970
Cracow 41,4 93,2 2,3 1,5 63,2 11600
Bratislava 20,3 138,2 6,8 5,9 23,4 10202
Leipzig 24,9 129,0 5,2 x x 11026

1975
Cracow 40,1 84,7 2,1 1,4 58,9 11400
Bratislava 25,3 129,8 5,1 4,5 28,8 10654
Leipzig 29,7 125,6 4,2 x x 11805

1980
Cracow 35,1 87,6 2,4 1,5 56,6 11200
Bratislava 27,3 121,4 4,5 4,3 28,4 12296
Leipzig 31,2 117,4 3,8 x x 10227

Source: see Table 1
x - data not available



18

to 256.4, and in Bratislava from 106.2 to 294.4, in the period 1960-1980. In
the field of telephone network, the increase by 173.4X occurred in Cracow, and

in Bratislava by 464.7X (number of telephones). Per 1000 population these in-
dices were respectively: in 1960 43.6 (Cracow), 134.5 (Bratislava); in 1980 -

81.3 and 491.9 (see Table 5).
The technical basis of tele-communication was modernized both in Cra-

cow and in Bratislava. Automatic connections with many other areas nation-

wide, and certain cities abroad, were introduced.
Another set of indices characterizing the living conditions of popula-

tion pertains to the field of trade and public catering. The index of the num-
ber of population per one retail trade unit in Cracow was 198 in 1960, 203 in
1970, and 209 in 1980. In Bratislava, there were 232 persons per one retail

shop in 1960, 278 in 1970, and 322 in 1980. The number of population per 1 sq.
meter of shop area was 3.5 peraons in Cracow, and 3.8 persons in Bratislava.
The average size of shops was 116 sq. meters in Cracow, and 84.7 sq. meters in
Bratislava. From the viewpoint of the number of inhabitants per one public
catering facility, a declining tendency of average rates was observed.

In general, the living standards of population are determined not only
by the consumption level of material goods and services, but also by the avai-
lability of social and cultural services, usually provided free of charge or
with only minimum charges. Education, schooling, art and cultural services
belong to this category.
The development of elementary, secondary, and higher education is indicated in
Table 6. In total, 25.2X of all inhabitants of Cracow were enrolled at various
types of schools in 1980. So were nearly 28X of the population of Bratislava,
and almost 18X in Leipzig. The number of atudents in Cracow's 11 hígher educa-
tion institutions amounted to 60 911 persons, including 69.2X full-time stu-
dents (1980).
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Table 5

Indices concerning the sphere of education, culture and art, in the studied
cities, for the years 1960-1980

volumes volumes readers seats in inhabi- telepho- TV sets
in public lent in in pub- regular tants nes per per 1
libraries public lic cinemas per 1 1 thous. thous.

city~year per 1 libr~ libra- per 1 seat in inhabi- inhabi-
thous. in- ries per ries per thous. theatre tants tants
habitants 1 thous. 1 thous. inhabi- (drama.

inhabi- inhabi- tanta and mu-
tants tants sical)

1960
Cracow 634 2347 94 21,3 79 43,6 21,3
Bratislava 1317 2252 90 x x 134,5 106,2
Leipzig 635 2796 x 32,4 x x x

1965
Cracow 1125 3647 148 20,8 94 55,8 119,2
Bratislava 1322 1720 69 x 326 226,8 170,2
Leipzig 796 3871 x 21,5 x x x

1970
Cracow 1310 4058 151 15,9 116 59,7 183,0
Bratislava 1418 3101 114 34,7 159 321,1 216,0
Leipzig 1576 4202 x 14,6 x 89,0 354,0

1975
Cracow 1540 3953 149 13,3 144 62,9 219,8
Bratislava 1930 3405 168 27,6 138 429,5 255,8
Leipzig 2044 3858 x 11,8 x 100,0 410,0

1980
Cracow 1741 4070 156 12,4 166 81,3 256,4
Bratislava 2225 3500 178 22,9 ' 148 491,9 294,4
Leipzig 2777 5411 x 11,9 x 120,0 464,0

Source: see table 1
x - data not available
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Table 6

Indices concerning the pre-scholar institutions and the development of educa-
tion in Cracow, Bratislava, and Leipzig, in the period 1960-1980

children pupils in students in college students
in kinder- elementary secondary per 1 thous. in-

city~year gartens per schools per schools per habitants
1 thous. 1 thous. 1 thous.
inhabitants inhabitants inhabitants

1960
Cracow 15,5 118,1 70,0 50,2
Bratislava 26,1 185,7 54,1 87,2
Leipzig 13,4 100,3 75,5 30,5

1965
Cracow 19,0 130,0 179,6 75,8
Bratislava 25,9 170,9 62,8 101,8
Leipzig 17,6 116,0 85,3 30,1

1970
Cracow 30,8 116,3 102,2 85,2
Bratislava 25,8 126,5 65,6 84,7
Leipzig 28,6 137,7 87,1 38,6

1975
Cracow 24,3 94,2 104,6 96,3
Bratislava 35,2 115,1 63,2 97,2
Leipzig 32,4 145,7 53,2 x

1980
Cracow 27,7 91,8 82,8 85,1
Bratislava 49,9 112,1 58,2 104,8
Leipzig 35,1 132,2 51,0 x

Source: see Table 1
x - data not available
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In Bratislava, 39 945 students followed the courses in 6 local higher schools
(including 71.3X full-time students). The number of students in Cracow per 10
thous. population amounted to 851; in Bratislava the ratio was 1048 (1980).

The network libraries has always played a considerable role in the

cultural life of all three cities. In the period 1960-1980, the number of such
libraries grew from 100 to 119 in Cracow, from 31 to 45 in Bratislava, and
from 47 to 65 in Leipzig. The book collections in possession of libraries grew
by 931 thous. volumes, i.e. by 295.6X in Cracow, while the number of readers
increased by 142.4X. In Bratislava, collections of volumes in libraries in-
creased by 523 thous., i.e. by 160.9X, while the number of readers grew by
206.8X. Leipzig libraries noted the growth of book collections by 1138 thous.
volumes, i.e. by 317.6X. Rích collections have also been gathered by school
libraries, as well as those belonging to various institutions and enterprises.

Theatres and cinemas play a similarly indispensable role in the popu-
larization of culture. The number of dramatical and musical theatres grew from
8 to 9 in Cracow, in the period 1960-1980, while the number of regular cinemas
increased from 19 to 27. In Bratislava, the number of theatres and musical
institutions grew from 14 to 21, and the number of cinemas remained at the
level from 1960: 28. The index of average number of population per 1 seat
available in the cinemas has been growing steadily in the whole analysed pe-
riod, reaching the level of 80.9 persons in Cracow, and 43.7 in Bratislava
(1980). In Leipzig, the average number of city inhabitants per one seat avai-
lable in theatres and cinemas grew from the level of 30.8 persons in 1960, to
58.4 persons in 1970, and 84.4 persons in 1980 (see Table 5).

The above discussed selected elements from the field of living condi-
tions of population do not exhaust the problems related to this area. Never-
theless, certain disproportiona among the studied cities can be discerned on
this basis.

4. The formulation of the forecast of population and employment in the studied
cities till 1985, on the basis of development tendency models

The correct forecasting of the directions and rate of future transfor-
mstions ought to be based on detailed analysis of development processes per-
taining to the given phenomenon, or sphere of reality, which occurred in the
past period, accompanied by a comprehensíve recognition of its present state.
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When assuming that the past developmenta have determined the present form of
phenomena, we must be also aware that the current actiona will have definite
effects in the future. The past, the present, and the future, are interrelated
through definite links, and through a set of determined conditions, which can
be explained in result of scientific reaearch. A comprehensive and profound
analysis of the present atate and development processes in appropriate past
periods characterizing the hitherto evolution of the studied phenomena, pro-
vide the basis for the forecast of the future state and development course of
corresponding sectors of the economy and social life.

When forecasting the most probable levels of population and employment
in Cracow, Bratislava, and Leipzig for the years 1983 and 1985, it has been
assumed that the forecast does not include the elements of economic command,
or realization decisions. Neither can it provide sufficient grounds for under-
taking such decisions. The forecast serves information purposes. No selection
of development objectives, or balance eatimates of necessary means, are taken
into account. Rather, posaibly objective materials are presented, which illu-
strate the directions, stages, and dynamics of future developments - in order
to choose the optimum ways of further progresa in the economy and social life.

The forecasts of population, total employment, and the employment in
particular sectors of national economy in Cracow, Bratislava, and Leipzig,
were constructed on the basis of statistical and mathematical methods, and
precisely - the models of development tendency. For every time series (1960-
1980) of the studied phenomenon 5 types of trend function were applied, and
namely: the linear function, logarithmíc function, exponential function, n-
power function, and the second degree polynomial. Having conducted the esti-
mation of the above mentioned models of development tendency, their verifica-
tion in four stages was carried out. The analysis was performed successively
of the following elements: the signifícance of the structural parameters of
the models, the auto-correlation of random components of the analysed model
equations, the stability and normality of the diatributíon of random elements,
and the atudy of the structural parametera of the stochastic structure of the
models. These analyses provided the basis for the selection of best approxi-
mants of the analysed phenomena. On their basis, forecasts were constructed
for the levels of population and total employment, as well as the employment
in particular sectors of the national economy for the years 1983 and 1985;
their relative errors were calculated, as well ae the lowest and highest
limits of prediction. The results have been indicated in Table 7-9.
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Thus, e.g. the population of Bratislava in 1985 was forecasted [o be 441.8
thous. persona, with the relatíve error of 2.1x and the limits of prediction
in the interval 428.6 - 455.0 thous. persons. In the analysis of employment
according to the sectors of national economy, let us turn attention to the
employment in construction in Leipzig. The constructed forecast of this pheno-
menon, on the basis of the best approximant for 1985 which turned out to be
the second degree polynomial, gave a negative value of the forecast, which
would mean that in 1985 there would be a lack of 2.3 thous. persons in con-
struction. Because such situation is not realistic, the forecast had to rely
on the second best approximant, i.e. the logarithmic function, which, in spite
of slightly inferior parameters of the stochastic atructure of the model,
yields a positive value of employment in this sector in 1985: at the level of
28.5 thous. persons. This would suggest that in the course of the development
of productive forces in the studíed countries the assumption about the atabi-
lity of the parameters of trend function and its analytical form is not
realistic, since the functíon which approximates best the studied phenomenon
need not yield true forecasts.

Moreover, it is recommended that the forecasts of the given phenomenon
be constructed on the basis of several methods, and next a mean forecast ought
to be built, or else an interval-forecast.
In the case of Cracow, when the real numerical values concerning population
and employment in 1983 and 1985 are known, the mean errors of forecast were
calculated ex post, as the deviation of the forecast from the real formation
of the studied variable. The results have been indicated in Table 10.

In conclusion, i[ can be stated that it is necessary to check systema-
tically in successive periods whether in the adopted original assumptions for
the given forecaet unforeseen changes did not occur - influencing its final
outcome. This requires adequate verificationa of the original assumptions,
and, in consequence, alterations of the whole forecast.



Table 7
The forecasts of population and employment (in thous. persons) for the years 1983 and 1985; their lowest and highest
limits and prediction errors, Cracow

Item Best ap- 1983 1985
proximant
type of Fore- Fore- Forecast limits Fore- Fore- Forecast limits
function cast cast cast cast

error lowest highest error lowest highest
in X in ~

Cracow
Population exponential 797,5 2,6 755,8 841,5 834,4 2,6 789,6 881,8
Total employment parabola 365,9 2,2 352,9 379,1 362,7 2,6 349,2 376,1
Employment in industry parabola 119,9 2,7 114,5 125,4 115,1 3,4 119,6 120,7
Employment in construction parabola 68,0 6,2 61,1 74,9 64,9 7,7 57,8 72,0 ~
Emp. i n agriculture and forestry linear 3,9 9,8 3,1 4,7 4,2 9,5 3,4 5,0
Emp. in transport and
communication parabola 22,9 2,9 21,8 24,1 21,5 3,7 20,3 22,6
Emp. in trade parabola 33,9 5,1 31,0 36,8 34,3 6,0 31,3 37,2
Emp. i n community services and --
housing maintenance parabola 20,5 3,6 19,3 21,7 20,6 4,3 19,3 21,8
Emp. in education, science, --
culture, art linear 55,2 4,3 50,2 61,1 58,5 4,2 53,4 63,6
Emp. in health care, social -
welfare and physical culture exponential 28,8 4,8 26,0 31,9 31,2 5,0 28,1 34,6
Emp. in other branches of the linear 12,4 27,0 5,4 19,4 12,0 28,7 4,8 19,2
national economy

Source: Author's calculations



Table 8

The forecasts of population and employment (in thous. persons) for the years 1983 and 1985; their lowest and highest
limits and prediction errors, Bratislava

Item

Bratislava

Best ap- 1983 1985
proximant
type of F ore- Fore- Forecast limits Fore- Fore- Forecast limits
function cast cast cast cast

error lowest highest error lowest highest
in y in i

Population parabola 418,5 1,9 405,7 431,4 441,8 2,1 428,6 455,0
Total employment - parabola 277,9 3,4 262,1 293,7 285,9 4,0 269,7 302,1
Employment in industry parabola 65,3 3,2 61,9 68,7 64,3 3,8 60,8 67,8
Employment in construction exponential 55,0 4,8 49,7 60,9 59,1 5,0 53,2 65,6
Emp. in agriculture and forestry linear 6,9 21,0 3,8 9,9 7,3 20,3 4,2 10,4
Emp. in transport and communication parabola 23,8 7,3 20,9 26,6 24,9 8,3 22,0 27,9
Emp. in trade linear 22,2 6,1 19,3 25,1 23,1 6,1 20,1 26,0
Emp. in community services and
housing maintenance logaríthmic 7,4 8,7 6,1 8,8 7,5 8,7 6,2 8,9
Emp. in educatíon, science,
culture, art parabola 47,7 4,9 43,9 51,6 48,3 5,7 44,3 52,2
Emp. in health care, social
welfare and physical culture parabola 14,0 3,9 13,1 14,9 14,6 4,5 13,6 15,5
Emp. in other branches of the
national economy linear 37,8 7,2 32,1 43,5 40,2 7,0 34,3 46,1
Source: Author's calculations



Table 9

The forecasts of population and employment (in thous. persons) for the years 1983 and 1985; their lowest and highest
limits and prediction errors, Leipzig

Item Best ap- 1983 1985
proximant
type of Fore- Fore- Forecast limits Fore- Fore- Forecast limits
function cast cast cast cast

error lowest highest error lowest highest
inX inX

Leipzig
Population parabola 543,8 1,1 533,9 553,7 534,6 1,4 524,4 544,7
Total employment parabola 252,7 11,8 203,5 301,9 235,3 15,1 184,7 285,9
Employment in industry parabola 80,7 13,8 62,3 99,2 73,1 18,2 54,2 92,0
Employment in construction parabola 6,2 214,4 -15,7 28,1 -2,3 -687,5 -24,8 20,2

logarithmic 28,3 38,5 5,4 51,2 28,5 38,5 5,5 51,5
Emp. in agriculture and forestry parabola 2,5 25,6 1,4 3,5 3,1 23,6 2,1 4,2
Emp. in transport and communication logarithmic 24,8 5,5 22,0 27,7 24,7 5,6 21,8 27,6
Emp. in trade parabola 31,6 11,6 25,6 37,7 27,8 15,8 21,5 34,0
Emp. in other branches of the -
national economy linear 107,2 3,3 99,9 114,5 109,0 3,3 101,5 116,6
Source: Author's calculations
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Table 10

Comparison of the constructed forecasta of population and employment (in
thous. persons) for the years 1983 and 1985, for Cracow, with the real data
from those years

1983 1985

devia- devia-
real fore- tion real fore- tion
data cast in X data cast in X

Population 735,1 797,5 108,5 740,1 834,4 112,7
ota emp oyment , , , , , ,

Émp~.oyment in
industry 106,3 119,9 112,8 104,8 115,1 109,8
Employment in
construction 61,5 68,0 110,6 62,1 64,9 104,5
mp~-in
agriculture and 3,3 3,9 118,1 3,3 4,2 127,3
forestry
Empl~yment in
transport and 22,1 22,9 103,6 20,8 21,5 103,4
communication
Employment in , , 11 ,0 , , 115,9
trade
.i~mp~óymént in
community ser 21,5 20,5 95,3 21,3 20,6 96,7
vices and hou-
sing maintenance
Emp oyment in
education, cul- 49,4 55,2 111,7 52,1 58,5 112,3
ture and art
Employment~
health care, 26,4 28,8 109,1 29,2 31,2 106,8
social welfare,
physical culture
Employment in
other branchea 7,2 12,4 172,2 15,6 12,0 76,9
of the national
economy

Source: Author's calculatíons, on the basis of data obtained from the Statis-
tical Office in Cracow
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