


http://rcin.org.pl



INSTITUTE OF GEOGRAPHY 

POLISH ACADEMY OF SCIENCES 

Geographia 
Polonica 

7 

PWN—Polish S c i e n t i f i c Publishers 

Warszawa 1965 

http://rcin.org.pl



Editorial Board 

STANISŁAW LESZCZYCKI '(editor-in-chief) 
JERZY KONDRACKI, LESZEK KOSIŃSKI, JERZY KOSTROWICKI, 

ANDRZEJ WERWICKI (Secretary) 

Adress of Editorial Board 

Krakowskie Przedmieście 30, Warszawa 64 

POLAND 

PAŃSTWOWE WYDAWNICTWO NAUKOWE 
(PWN — POLISH SCIENTIFIC PUBLISHERS) 

WARSZAWA 1965 

http://rcin.org.pl



CONTENTS 

Maria Kiełczewska-Zaleska: The definition of urban and non-urban settle-
ments in East-Central Europe • 5 

Ryszard Domański: Typological procedure in economic-geographical research 17 
Stanisław Leszczycki: Problems of post-war industrial concentration and de-

centralization in Poland • 29 
Antoni Kukliński: The interregional differentiation of Poland's national eco-

nomy : • 49 
Stanisław Misztal: Some problems of formation and development of the War-

saw Industrial District • 57 
Kazimierz Dziewoński, Leszek Kosiński: Changes in the distribution of popu-

lation in Poland in 1950-1960 • 69 
Leszek Kosiński: Studies on the structure of changes, potential and concen-

tration of population of Poland in 1950-1960 81 
Stanisłaio Lewiński: Changes of types of towns . . . . . . . . . 95 
Teofil Lijewski: Overpopulation in agriculture and the localization of new 

industrial centres in Poland 107 
Maria Dobrowolska, Jan Rajman: Socio-economic structure and dynamics of 

the suburban zone • 115 

http://rcin.org.pl



http://rcin.org.pl



GEOGRAPHIA POLONICA 7,1965 

T H E D E F I N I T I O N O F U R B A N A N D N O N - U R B A N S E T T L E M E N T S 
I N E A S T - C E N T R A L E U R O P E 

MARIA KIEECZEWSKA-ZALESKA 

One of the most interest ing facts of our t imes is the process of urbani-
zation which has caused great changes in the manner of living and cul ture 
of whole nations. It is also the core of geographical research. The more 
rapid the process of urbanizat ion the more important the research be-
comes. 

Such countries as Poland, Rumania , Bulgaria, Hungary which once 
were pr imari ly agr icul tural countries wi th small numbers of town in-
habi tants are now violently changing. In these countries urbanizat ion 
has progressed along with the social changes and the industrialization 
which came with the new political system af te r the Second World War. 
Data show it very clearly in Table 1. 

In Poland, wi thin 15 years (1946—1960) the number of town inhabi-
tan ts increased by almost 7 millions (about 100%). In other countries 
changes have been equal ly great. New industr ial regions, together with 
new industr ial towns arose and a new set t lement pa t t e rn developed. 
Se t t lement geography and economic geography are interested not only 
in s tudying these processes but also in making an estimation of their 
social and economic importance. Numerous studies, for instance those 
of K. Dziewoński [2], M. Błażek [3], T. Mendoll [4], I. Sandru [5] have 
analysed the chief problems in d i f fe ren t countries. Taking into account 
their achievements, thei r rich statistical analysis and in terpreta t ion there 
is a necessity for some comparat ive and critical studies on this subject . 

From this point of view the chief problem is to f ind out the real 
limit of u rban and non-urban set t lement in each country. It is the problem 
of establishing a cri terion on which the dif ferent ia t ion between these 
two types of se t t lement should be based and in consequence the number 
of u rban population may by fixed. It is the question of whether in reali ty 
the f igures in Table 1 are comparable. Without such common criterion it 
is impossible to compare the evolution of urbanizat ion not only in these 
countries but also in others in the whole world. This paper is intended to 
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6 M A R I A K I E t i C Z E W S K A - Z A L E S K A 

show the differences found in one part icular area, a f t e r all not so great 
when compared to the whole world, but suff ic ient ly d i f ferent ia ted to 
show its difficulties. 

The distinguishing of u rban f rom non-urban set t lements, in turn, 
connected with the question of what is to be regarded as an u rban settle-
ment , is a subject which has a wide l i terature . I t is not intended to 
discuss this theoretical problem here. Some principles, however, must be 
established before we star t on our analysis. 

In general, in official statistics set t lements are regarded as urban 
set t lements with an urban population when they have a town status 
(charter). The East Central European countries, however, have not been 
subject to comparable historical conditions and so there exists, f i rs t of 
all, a necessity of rendering historical in terpreta t ion of the limit of urban 
set t lement f rom the administrat ive point of view. 

T H E N U M B E R OF T O W N S WITH T O W N - S T A T U S (CHARTER) 

A N D THEIR ACTUAL SIGNIFICANCE 

The countries of East-Central Europe have an ancient ne twork of 
towns and the urbanizat ion process began in remote times. The existing 
towns of ten date back to various periods of the early and late Middle 
Ages or to the t imes when large estate owners founded residential towns, 
or f inally to the era of industrial ization in the 19th century. 

These processes were interrela ted and following one another gave 
a complicated s t ruc tu re to the u rban pa t te rn so tha t the historically 
formed number of towns wi th town s ta tus is in each country based on 
di f ferent principles. Urban rights received long ago may, therefore, 
decide whe the r a se t t lement is a town or not even though the former 
urban funct ions may have diminished and not always be of value today. 
Therefore the n u m b e r of towns considered f rom an adminis t ra t ive point 
of view is not equal to the number of real ly existing u rban sett lements. 
Especially in the countries I am speaking about, where the processes of 
urbanization are going though a very intensive phase of development, 
this fact can be seen ve ry clearly. Thus first of all it should be noticed 
that the n u m b e r of towns undergoes constant changes and fluctuations. 

For the last 15 years be tween 1946 and 1960, in Poland these changes 
are expressed by the following figures. The number of towns in Poland 
increased f r o m 732 to 745. The di f ference is slight, only 13 towns, but 
it covers the fact tha t wi thin this period 62 new towns were created and 
45 towns were deprived of town status . These great f luctuat ions were 
connected with the existance of a large number and a great density of 
small towns of feuda l origin m a n y of which had an agr icul tural h in te r -
land showing slight economic activity. 
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In 1960, Poland had 172 towns with less than 3 thousand inhabitants, 
among which 4 towns had even less than one thousand inhabi tants : Lę-
dyczek 403, Dukla 550, Szlichtyngowa and Wyśmierzyce, and in 15 of 
them over 50% of the population were living f rom agriculture. Indeed in 
the ma jo r i ty of these towns the agricultural population constitutes the 
most numerous group of working people. The small towns of Western 
Pomorze and Wielkopolska are part icular ly distinguished by a high per-
centage of agricul tural population, a marked fea ture ever since their 
foundation. Also in the East of Poland, where in the 17-18th centuries 
many small towns were established by great landowners (in Podlasie, 
Eastern Mazowsze and in the neighbourhood of Lublin), there are many 
agricul tural towns in which other functions have never developed very 
strongly. This situation has not even been much improved through in-
dustrialization in the 19th and 20th centuries. Already in the 19th century 
the grants of u rban status were revised and some scores of towns were 
deprived of their charter . Indeed the f luctuat ions concerning the lower 
limits of towns and the problems this raised were noted in our country 
a long t ime ago and they are still an important problem now [6]. If unti l 
today numerous small se t t lements of agricul tural type have retained the 
town charter , it is only on account of long tradit ions and inherent con-
servatism. The new process of urbanisat ion has not reached the major i ty 
of these set t lements where ei ther the number of population has decreased 
in the last 15 years (48 towns) or it has increased but below the mean 
increase of population. These small towns, however, are pr imar i ly sett le-
ments wi th a typically u rban building and lay-out. The role they play 
of local centres in the rura l se t t lement pa t te rn , is largely the cause of 
their specific position and their persistance. 

There is no s tandard cri terion in Poland on which the town char ter 
is given or taken back. Nei ther a minimal number of population, nor its 
professional s t ruc ture have been determined as in the USSR. 

That is why the number of towns with a char te r does not correspond 
to the real number of urbanised set t lements . The limit of town is too low 
and there is a number of towns which should not be considered as urban 
and urbanised sett lements. There is a similar s i tuation in some par ts of 
Rumania, for instance in Transylvania . Small f euda l towns were created 
there as results of similar processes. In Rumania the re also have been 
some f luctuat ions in the n u m b e r of towns in the last f ew years. In 1948, 
14 towns were deprived of town char ter , mainly along the USSR border 
and in consequence of the border changes they have lost thei r previous 
hinter land and importance. New towns however arose a f t e r the Second 
World War. Of the total n u m b e r of 181 towns, in 1960, the re were 48 
newly created towns. Within these groups t he r e are numerous small 
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towns of historical character wi th mainly agr icul tura l functions. As many 
as 24 towns had less than 5 thousand inhabi tants and 99 towns less t han 
10 thousand. 

In Czechoslovakia the historical network of towns is very dense but it 
has been changed in an intensive way by the industr ial set t lements . 
Also serious changes were introduced in adminis t ra t ive and statistical 
units. The set t lements are classified into four groups but according to 
the number of their inhabi tants and not according to their functions. 
The rura l set t lement limit is now settled at 2000 inhabitants . Every uni t 
under this number is regarded as rural . Only the set t lements with more 
than 5 thousand inhabitants, or centres of districts, have the r ight to 
posses the real town status and to choose their council ( M e t s k y Narodni 
Vybor). Only 15 set t lements under 5 thousand have such rights. A great • 
number of set t lements between 2 and 5 thousand do not have real town 
status but at the same t ime they are regarded as small towns (male mesta) 
and have a d i f fe ren t situation f rom the administrat ive as well as f rom 
the economic point of view. In result, in Czechoslovakia changes were 
most revolutionary. The old historically formed town limit has been 
completely abandoned. 

The problem of the lower limit of a town historically formed is qui te 
d i f ferent in Hungary. Hungary has not a single town with less than 
5 thousand inhabi tants and the most numerous town are of 20 to 50 
thousand inhabi tants (33 out of a total number of 63). These differences in 
the size of towns and in their lower limit are connected with qui te a di f fe-
rent urbanisation process in the great Hungar ian plain. The creation of 
towns in the plain was influenced by a few factors which T. Mendoll has 
clearly explained and stated [4]. They are connected with the early noma-
dic traditions especially with the winter se t t lements f rom the t imes of the 
Magyar conquest. Also the inf luence of the pastoral economy maintained 
for a long t ime in these terri tories is to be noted. Finally the period of 
Turkish wars and occupation hampered the development of the West 
European feudal s t ruc ture in the towns and villages. In this period great 
concentrated set t lements of ru ra l population arose in which the urbani -
zation processes developed only later. The inf luences of the geographical 
environment also were not an obstacle in the development of large sett le-
ments . The characteristic f ea tu re of a Hungar ian town as compared with 
a Polish or Czechoslovakian town is its conjunct ion wi th in one concen-
t ra ted unit of big both rura l set t lements and u rban centres wi thout agri-
cul tural functions. 

The urban nucleus is s i tuated either in the centre of the se t t lement 
or is dispersed in several places within the agricul tural quar ters . Those 
ru ra l -u rban set t lements occupied great areas as large arable land is 
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included within their administrat ive borders. For instance, in 1960 H a j -
duboszormony had 311 km2 with 32 thousand inhabitants, Karcog 387 
km2 and 26 thousand inhabitants, Mezotur 290 km 2 and 23*6 thousand 
inhabi tants and Nagykowa 226 km 2 and 25*8 thousand inhabitants. The 
large agricul tural areas organised in this type of set t lement, have been 
the cause of creating isolated dispersed sett lements, the so called tanya 
the utilization of which was at f irst seasonal. La ter these tanya changed 
into independent f a rms but social and economic ties with the intravilla-
num remained and thus they belonged to the town not only f rom the 
historical and administrative but also f rom the economical point of view. 
This specific system of settling agricul tural and non-agr icul tura l popula-
tion has created difficulties for f ixing the number of towns in Hungary. 
There are tendencies to recognise as a town only these par ts of sett le-
ments which are inhabited by non-agricul tural population and to def ine 
the degree of urbanization according to their size. A special s tudy by 
Mendoll and the methods used in these calculations are known. As 
a ma t t e r of fact in Hungary the size of the u rban population and the 
number of towns with town char ter have qui te a d i f ferent meaning than 
in other neighbouring countries. Among the set t lements with over 
20 thousand inhabi tants are included in reali ty great rura l agglomerations 
with small urbanized quar ters as local centres of services. The limit of the 
town in Hungary is much higher than in the neighbouring countries but 
is not connected with a high degree of urbanization. Therefore the percen-
tage of u rban population shown in Table 1 has not changed much within 

TABLE 1. CHANGES IN URBAN POPULATION 

1941--1950 1960 
Country 

% thousands % thousands 

Poland 1946 31-8 7424 48-1 14,112 
Rumania 1941 23-6 3812 32«0 5912 
Hungary 1941 38-3 3564 39-7 3962 
Czechoslovakia 1950 51-2 6323 57-5 7904 

the postwar years al though really the progress in urbanization has been 
remarkable. Certainly the problem of the lowor limit of the town in Hun-
gary requires more monographic studies before any general comparat ive 
estimate will be possible. 

R E C E N T CHANGES I N THE LIMIT OF U R B A N SETTLEMENT 

The administrat ive point of view must be supplemented by other 
data. Not all u rban set t lements receive town char ter at the moment of 
their inception and this fea ture is to be observed chiefly in those countries 
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where urbanization has been making rapid progress. It is necessary to 
s tudy facts such as the number of inhabitants, the professional s t ructure , 
and the character of building for all these fea tures introduce s trange 
factors into the rura l agricul tural landscape and set t lements . 

Urbanisation processes connected with the period of industrialization 
in Central Europe star ted chiefly a f t e r the Second World War, al though 
some regions such as Bohemia, Silesia and Moravia had entered this phase 
already in the 19th century. 

Along with the development of new industrial regions new set t lements 
grew up for working people. These t ransformat ions well known in Great 
Britain where they have completely changed the feudal set t lement 
s t ruc ture can be seen also in the terri tories under investigation. We are 
now at a certain stage in this evolution. The problem is to determine its 
progress and its characteristic features . The f irst fact to observe is tha t 
the network of set t lements hi ther to existing and the tradit ional division 
into towns and villages is no longer satisfactory. 

There have arisen new industrial agglomerations which cover large 
par ts of the countryside. The industr ial centres are surrounded by zones 
of workers ' se t t lements f rom which there is a large commuting to work. 
Agricul ture in these zones is disappearing. The set t lement pat terns in 
these zones are becoming more dense. Rura l set t lements are urbanized 
and small towns grow into bigger units. 

The wide areas are occupied by new residential quar ters . A new type 
of set t lement arises where the u rban funct ions are not fu l ly developed. 
There are no services for the wider h inter land nor is the service funct ion 
for local needs fu l ly developed. They are therefore se t t lements of special 
character. The question arises of how in these set t lements connected with 
industrialization can the limit be tween town and village be drawn, and 
what is its relation to the historical urban limit. These problem have been 
studied by L. Kosiriski [7] and M. Dobrowolska [8] in Poland, and by 
M. Let tr ich in Hungary [9]. Their studies have shown the great revolution 
in the new type of set t lement and the need of adminis t ra t ive changes. 

In Poland and in Rumania a new kind of set t lement was defined with 
a separate administrat ive status, the so called osiedle miejskie, tha t means 
town-like set t lement which d i f fe r by rights f rom villages and f rom 
towns. In Poland, since 1955 w h e n this legal fo rm of se t t lement status 
was introduced until 1963, 198 units of this type were created, al though 
their number has diminished lately. The more important ones already 
received the town charter . The town- l ike set t lements are more strongly 
urbanised than the smallest towns previously described. Conditions for 
receiving the town-l ike status are as follows: 1. number of inhabitants 
over one thousand: 2. at least half of the population has to be non-agr i -
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cul tural ; 3. forms of concentrated urbanised housing should dominate. 
In creat ing those town-l ike set t lements policies are much stricter than 
in preserving u rban righs for tradit ional small towns. As it is characte-
ristic for contemporary Poland tha t among the small towns there are 
the se t t lements without any urban funct ions and, on the contrary, among 
the town- l ike set t lements there are many which have a more u rban 
character than small towns. Thus a certain anomaly in the set t lement 
classification has arisen. The major i ty of these town-l ike set t lements a re 
workers ' set t lements connected with industry (129), 15 are heal th resorts 
and 4 are f ishermen 's sett lements. These set t lements must be counted as 
u rban set t lements and they are introduced in the number of urban po-
pulat ion in Table 1. The question of the lower limit of town is still open 
as the re are demands existing to deprive the smallest towns (60—70) 
unde r 2 thousand inhabi tants of their town status. At the same t ime 
the re are proposals to give u rban r ights to all town-l ike set t lements with 
over 3 thousand inhabitants (114) (Table 2). In this way the total number 

TABLE 2. STRUCTURE OF TOWN-LIKE SETTLEMENTS 
ACCORDING TO THEIR SCALE 

Number of inhabitants 
(in thousands) Number of settlements 

below 3 34 
3-5 66 
5-10 43 
over 10 5 

148 

of towns would increase while the lower limit of the town would be 
raised. The granting or taking away of town s ta tus would, of course, not 
change the character of the set t lement itself. In Poland with a planned 
economy, however, the town status implies fa r reaching effects. The 
process of the decentralization of the economy gives to town councils 
some rights of organising small local indust ry and factories. Such possibi-
lities give greater chances to economic development depending on the 
init iative of the local population and its own resources. Actually all towns 
forming separate poviats (districts) have such r ights but there are move-
men t s to extend these rights to all towns with town charter . Their special 
legal character created the necessity of more detailed and critical analyses 
of the set t lements which are to possess town status. It will probably be 
a problem in all countries of East -Centra l Europe. 

In Rumania, by decision of the Council of Ministers of 15.2.1956, 183 
ru ra l communities received the s tatus of town-l ike sett lements. Whole 
adminis t ra t ive units with villages belonging to them were advanced to 
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this rank. In this way large areas of rura l terr i tories with an agr icul tura l 
population were included in town-l ike set t lements . It is assumed tha t 
these set t lements will quickly develop, losing thei r rura l character . Com-
pared to Poland there is a certain dif ference in the criteria f ixed as the 
basis for the creation of town-l ike sett lements. The following conditions 
were involved there : 1. the number of populat ion over one thousand in-
habi tants and with over 50% employed in industry; 2. communities with 
over 35% population living f rom non-agricul tural occupations, border ing 
on industr ial towns within the distance not exceeding 10 km; 3. cl imatic 
stations and heal th resorts to which the number of visitors exceed 50% 
of the resident population. 

Among the above mentioned criteria the re is none which as in Poland 
takes into account the character of housing. On the other hand, in Ru-
mania whole villages with non-u rban population were included into the 
town- l ike sett lements. For instance, the communi ty of Bradulet in the 
Curtea de Arges region counts 3*2 thousand inhabi tants but consists of 
10 villages, the largest of which has only 760 inhabi tants and the smallest 
only 16. The community of Horaz has 4898 inhabi tants and consists of 
10 villages, the largest of which has 1290 and the smallest 64 inhabitants . 
However this is not a rule; in the major i ty of cases there a re several 
greater units. Most of these set t lements are si tuated around Bucarest , in 
the industr ial pet roleum region near Ploesti and in other mining centres. 
The existence of this group of town-l ike set t lements both in Rumania 
and in Poland makes comparisons of the processes of urbanisat ion in these 
countries possible. 

In Czechoslovakia the changes introduced by industry are enormous, 
however the question of what to consider as an urban se t t lement is much 
more complicated there. The dense network of villages has facil i tated 
the commuting and the t ransformat ion of whole regions into areas of 
worker set t lements in the neighbourhood of industrial towns. Agglome-
rations with population working both in agr icul ture and indust ry are 
very f r equen t there and it is estimated tha t 1*5 million workers t ravel to 
work every day. In these conditions it is not easy to classify such set t le-
ments for they are of a mixed character . In Czechoslovakia the limit of 
u rban and non-u rban set t lement lies in the class of set t lements wi th 
2 to 5 thousand inhabi tants (Table 3). The geographical research unde r -
taken for this group of set t lements by M. Blazek has shown tha t near ly 
half of t h e m (370) are of an urban character . The other half consists of 
a mixed but ra ther agricul tural population. So the assumed limit of 
2 thousand does not really distinguish the set t lements f r o m the funct ional 
and economic point of view. For Czechoslovakia it is necessary to add to 
the number of u rban population of all towns a par t of the populat ion 
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f rom set t lements of 2 to 5 thousand inhabi tants in order to obtain the 
approximate level of urbanisation. This was done for the data given in 
Table 1. 

In Hungary the postwar changes in the set t lement pa t t e rn have been 
concentrated in the industrial regions. There are seven such areas with 
Budapest being most important which have created large industr ial sett le-

TABLE 3. SHARE OF URBAN POPULATION IN CZECHOSLOVA-
KIA'S SETTLEMENTS 

Scale of settlements (in thousands 
of inhabitants) % of urban population 

10-20 98-6 
5-10 931 
2-5 35-4 

ment zones with a great commuting, as the s tudy of E. Let tr ich [9] has 
shown. But these processes have not led to changes in the urban limit 
in the adminis t ra t ive sense until now. There are no new types of admi-
nistrat ive units there, which could be compared wi th the town- l ike set t le-
ments in Poland and Rumania. Administrat ive changes have concerned 
the ru ra l areas which hi therto belonged adminis t ra t ively to the towns, 
and a greater n u m b e r of administrat ive units have been formed thus 
t ransforming the tradit ional Hungar ian r u r a l - u r b a n unit . In the industrial 
se t t lements zone there are phenomena which have the same character 
as in the neighbouring countries but it is not possible to compare them 
due to the lack of statistical materials . The limit of u rban set t lement 
in Hungary cannot be d rawn in relation to the new set t lement pa t te rn . 
On basis of official data only 63 se t t lements wi th u rban s ta tus may be 
characterized. Therefore in Hungary the number of u r b a n population 
does not appear to have grown in the postwar years, as is shown in 
Table 1, though the processes of urbanization are evident there. 

Finally some general conclusions can be made. 
1. The limit of u rban and non -u rban se t t lement depends, as has been 

shown, on two d i f fe ren t factors — the historical development of town 
ne twork result ing in the survival of tradit ional towns; the recent changes 
in set t lement evolved in the stage of increased industrialization. The 
real and actual limit of urbanization f luc tuates among the small older 
towns and the new type of set t lements of u rban or semi -u rban character . 

2. The growth of new town- l ike set t lements and industrial sett le-
men t zones is only par t ly based on the feudal se t t lement network. This 
fac t is similar to processes characterist ic for Western Europe. 

3. In general the f igures of u rban population, contained in Table 1, 
show the real s tate of urbanization. The dif ferences in Rumania and 
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Poland are only slight, a l though the number of u rban population given 
is too high. In Czechoslovakia the number of u rban population is doub t fu l 
in result of the way official statistics are compiled, but it could be cal-
culated by additional study. Only in Hungary the official data is insuf f i -
cient for estimating the real degree of urbanisat ion either in the past or 
within the last few years. From these comparat ive remarks about t he 
urban and non-u rban set t lement limit it must be concluded tha t these 
studies should be based on individual research for each country. 

4. For comparative studies on a world scale the official statistics of 
u rban population are of value. It is not good when they are neglected 
as for instance in the American Atlas of economic development edited 
by N. Ginsburg [10]. He presents a map of world urbanizat ion in which 
only the u rban population of the towns with over 20 thousand inhabi tants 
is taken into account. As a result of such preceedings all the countries of 
the East Central Europe presented in this Atlas, except Hungary , are 
shown as very slightly urbanised coming under the world m e a n of 21»5°/o. 
It does not correspond to reali ty because the process of urbanizat ion is 
based on smaller towns and urbanised agglomerations as well. Only for 
Hungary Ginsburg's classification is more favourable but even here it 
does not take into account the special character of the Hungar ian towns. 

It is an interest ing problem to compare the s ta te and the development 
of world's urbanizat ion but it should be repeated tha t it mus t be based 
on individual studies of u rban and non -u rban set t lement in each country 
otherwise it may lead to misleading conclusions. 

Institute of Geography 
Polish Academy of Sciences 
Warszawa 
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T Y P O L O G I C A L P R O C E D U R E I N E C O N O M I C - G E O G R A P H I C A L 

R E S E A R C H 

RYSZARD DOMAŃSKI 

T H E SIGNIFICANCE OF TYPOLOGY 

In spite of the obvious usefulness of typology in geographical research it 
has not been proper ly evolved nei ther theoretically not methodically. On 
the other hand, a t t empts are being fa i r ly f requen t ly made to de te rmine 
and describe concrete types in various realms of geographical phenomena. 
Since there is no developed theory or method available, the a t t empts a re 
usually made in an intui t ive way and the results at tained u l t imate ly de-
pend upon scientist 's research experience. However accomplished tha t 
intuit ion may be, sat isfactory results can be obtained only in as f a r as sin-
gling out and s tudy of one-dimensional, ra ther meager of contents quasi -
- types , a re concerned. Multidimensional types are the subject of s tudies 
of a postulat ive character ; any a t tempts at a practical typology of such 
types are — with but f ew exceptions — ineffective. 

Intuit ion, therefore , is not sufficient and wha t is necessary is a clearly 
defined theory and a method of typological research in geography. A de-
f ini te method of application of typological notions will enable a more 
adequate exploitat ion of all their funct ions as well as cognitive possibili-
ties that are inherent in them. Now, what funct ions do typological notions 
play? Max Weber [31] d raws at tention to their terminological, classifica-
tory and heurist ic funct ions. In terpre t ing those te rms we f ind tha t typolo-
gical notions: 1) contr ibute to increased notional clarity and acuity, 2) 
he lp rank and a r range notions and, 3) through comparison of concrete 
phenomena wi th types make it possible to expose facts which call for 
elucidation or to discover regularit ies thus far unnoticed. Encounter ing in 
his research work a mul t i tude of diverse phenomena, the geographer has 
to single out types and describe them properly. In tha t way he renders 
his rescription easier and avoids repeti t ion which would be qui te inevi-
table were he describing them one by one. Then, also, by fo rmula t ing 
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general s ta tements about phenomena of certain type he contributes to 
enriching the theory of geography and to facil i tat ing the procedure of 
passing down geographical knowledge to others. 

B A S I C A L NOTIONS. A N OUTLINE OF PROCEDURE 

1. Dichotomic, gradable and measurable features 

Geographical phenomena show tr iple fea tures which can be included 
in typological notions, namely: dichotomic, gradable (serial) and measu-
rable (variable) ones [11]. The dichotomic or bipart i te fea tures are cha-
racterized by the fact tha t all tha t one can say about them is whether , or 
not, the given subject in a collection possesses them. The given town, for 
instance, ei ther is a port town or it is not, the given agricul tural area 
either has ameliorated land or it has not and so on. 

What di f fers the gradable fea tures f rom the dichotomic ones is that 
the former allow of a larger gradation. According to their gradable fea-
tures objects can be arranged in an order by merely comparing them with 
each other (as ranks). In this way K. Dziewoński has managed to ar range 
[8] spatial forms of u rban life and towns, singling out simple forms, 
complex forms and mult iple complex forms — depending on size and 
extent of complexity. 

The measurable fea tures allow not only an extensive gradat ion but 
also can be precisely measured within a scale of even divisions and a zero 
point. Hence, it is possible to establish both distance between two points 
and ratio of two distances. One of the measurable fea tures is, for instance, 
so called precipitation effectiveness expressed in the PIE index (ratio of 
rainfall to evaporation) upon which W. Thornthwai te ' s classification of cli-
mate in the United States is based [29]. Resorting to measurement of basic 
and non-basic funct ions J. Kostrowicki developed a system of set t lement 
(towns and urban settlements) classification [16]. 

2. Classificatory and typological notions 

Classificatory notion has a form of a simple funct ion: 
TJ[F (x)^G(x)] 
x 

The funct ion reads: each x, if it has a f ea tu re F, belongs to G of the class 
of x. F rom the logical s t ruc ture of classificatory notion it follows tha t 
with its help we can determine only whether , or not, subjects examined 
have the given fea ture without f u r t h e r inquiring as to wha t an extent 
they possess the feature . Most f requen t ly however, objects examined by 
geography display a considerable range of grades of the given features . 
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Having individualized certain classes of objects by simple classificatory 
notions, the geographer arr ives at notions of a limited scientific value, 
defined, in the main, by marginal points and ignoring distribution of 
objects wi th in those classes. In such a s i tuat ion typological notions are 
much more usefu l and only their application makes it possible to bring 
out wha t is significant for objects of various classes and, then, to ar range 
objects belonging to the given population (set). 

Typological notions represent a peculiar case of classificatory notions 
[20]. Their peculiari ty consists in the fact that they funct ion as a s tandard. 
This s tandard character of types is emphasized both, by biological sciences 
and by humanit ies. In zoology, for instance, „type constitutes a s tandard 
which serves as a basis for the use of a given scientific name. The type 
acting as a nucleus of taxen (taxonomic category of any kind — R.D.) and 
a basis of its name is objective and does not change, whereas taxon limits 
a re subject ive and changeable" [27]. 

There are two types: ideal (bearing no designatory relation to any 
object) and empirical (bearing designatory relation to at least one object). 
Ideal types are not at all a rb i t rary notional fictions. They a re composed 
of fea tures scat terred among real objects (exaggerated and conjunct), 
wi th a wiev to studying the empirical reality, whereas directives of 
logic — if observed — quar ran tee their scientific usefulnees. 

3. Arranging relations. Typology and regionalization 

Having established type-s tandards (the procedure for their esta-
bl ishment is discussed in the next chapter) we can compare them with 
real objects in order to ascertain either differences or similarities. Then, 
according to ei ther differences or similarities with regard to types, we can 
set real objects in an ar ranged rank. Thanks to types we can also more 
fu l ly reveal differences and similarities be tween real objects. Studies of 
this kind correspond to the essence of geography which has always con-
centra ted its at tent ion on differences and similarities be tween localities, 
regions and countries. Results of such studies are not only of cognitive 
significance but also of practical importance. Thus, having established, for 
instance, types of regions economically backward we can bet ter plan for 
economic activization of regions tha t are real ly underdeveloped. Indeed, 
types singled out ought to take into account causes and character of the 
backwardness (unat tract ive geographical environment , insufficient in f ra -
- s t ruc tura l investment score, shortage of skilled manpower etc.). Knowing 
all tha t we can adopt proper economic measures best corresponding to the 
local conditions in regions which display some similarity to this or tha t 
type . 

2* 
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While arranging an population (set) of geographical objects we resort 
to what is called as arranging relations. Unlike classificatory notions ser-
ving only to establish whether , or not, the given fea ture is present , a r r an -
ging relations enable comparison (gradation) of the f ea tu re as well as a 
comparative approach to the objects to which the characterist ic apper -
tains. Arranging relations, therefore , have a more involved logical s t ruc tu -
re. They have to ful f i l l conditions contained in this definit ion: 

R e arr (A) = A = P(R)A R e con(A) • trans (A) • assym(A) 
It reads: relation R arranges set A when and only when A represents its 
field and when it is conjunctive, t ransi t ive and asymetric. To precise those 
conditions: 

R e con (A) = II II [x^zy-> (xRy Vy Rx)] 
XeA yeA 

R e trans (A) = IJ II II (xRy AyRz xRz) 
XCA yeA ZeA 

R e assym (A) = II II [xRy ~ (yRa:)]. 
XeA ycA 

The relation is conjuctive in set A, therefore : if it takes place be tween 
any (non-identical) e lements of the set in ei ther direction (preceding or 
following); it is t ransit ive if always, when taking place between the f irs t 
and the second and then between the second and the th i rd elements of the 
set it also takes place between the f irs t and the third elements, f inally, 
it is asymmetr ic if, while occuring between the f i rs t and the second ele-
ments of the set it is excluded tha t it could ever occur be tween the second 
and the first . 

Following are some examples of ar ranging relations in the field of 
geography: slope inclination, continentalism of climate, communication 
distance, different ia t ion of town- forming functions, succession of forms 
of spatial development of towns or regions and so on. 

As regards regionalization it belongs, str ict ly speaking into the group 
of common classificatory notions. Regionalization consists in distinguishing 
certain areas according to whether , or not, they have certain fea tures 
which have been accepted as criteria for the distinguishing. It is a gene-
ral practice, however, tha t in regionalization we also make use of a r r an -
ging relations. It is so because there do not exist two, lest alone three, 
quite identical areas on the Earth. Thus, for instance, while individuali-
zing wha t is called as homogenous regions one does not in fact indivi-
dualize areas absolutely homogenous but areas which are approximately 
homogenous or — as it is sometimes worded — homogenous wi thin the 
f r amework of accepted criteria which allow of some different ia t ion. Well, 
it may appear advisable to examine the extent of di f ferent ia t ion of areas 
regarded as homogenous wi thin the f r amework of the accepted criteria. 
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In such a s tudy arranging relat ions are most useful . But tha t ' s not all. 
Individualization of regions according to whether , or not, they have cer-
ta in fea tures can yield results of little interest, insufficient to arr ive at 
the research objectives expected. In such a case application of arranging 
relat ions which allow of fu r the r di f ferent ia t ion and mult iple gradation 
of regionalization makes it possible achieving more worth while results. 

Regionalization can be carried out in two ways, depending on character 
of types. Because of dissimilarity of regionalization the author proposes 
to single out unlocalised and localised types which can be regarded as 
derivat ives of the ideal and the empirical types. In the f irs t case typologi-
cal procedure is a two-stage one and it runs f rom types to regions, tha t 
is to say, we f i rs t de termine types and later, s tudying their distribution, 
distinguish areas which have fea tures of types, tha t is regions. In this 
instance region p lays the role of a unit of classification sys tem (regional 
system in J. Kondracki 's [14] terminology) and not a typological notion. 
This procedure is best i l lustrated by Z. Laznicka's work concerning types 
of village se t t lements in Czechoslovakia [23]. 

In the second case, typological procedure is a single-stage one and type 
determinat ion is equivalent to region determinat ion as it consists in com-
binat ion of fea tures inherent in def ini te terri torial units, which are being 
regionalized. So, in this case, region is both a unit of classification system 
and a typological notion. This procedure is i l lustrated by J . Fierich's work 
on regionalization of agricultural systems in Krakow voivodship [9]. 

I t would be a wain to argue which of the two procedures is bet ter . 
Both are admissible and which of them is selected depends solely on the 
purpose of research, on the number of observation units (for which source 
mater ia l is gathered) and the indices which characterise them. Methods 
of regionalization, of course, d i f fer in both cases. Two kinds of classifica-
tion methods are known to statistics and they can be employed as methods 
of regionalization for ei ther non-localized or localized types. In the pro-
cess of regionalization of non-localized types s tandard methods are useful 
such as, for instance, R. A. Fisher 's discriminative analysis [10] or A. Ku-
klinski 's method of indices [19] whereas in regionalization of localized 
types the non-s tandard methods are more suitable, as, for instance factor 
analysis [2, 30] or J. Czekanowski 's method of differences and similarities 
[4, 5]. 

D E T E R M I N A T I O N OF T Y P E S 

In the course of type determinat ion one can take into account one or 
more fea tures of the objects examined. Types which are distinguished on 
the basis of one f ea tu re are called one-dimensional types or quasi- types 
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whereas those picked out on the basis of several fea tures a re called 
multidimensional types. The lat ter ones represent combinations of fea tures 
with much ampler content but, then, their construction is much more 
difficult than that of the one-dimensional types. The definit ion of types 
given by S. Kalesnik in his General Physical Geography refers to mul t i -
dimensional types [12]. S. Kalesnik wri tes r ight ly that : "Type represents 
a generalization which includes characterist ic fea tures of a certain group 
of objects and phenomena" . 

Many geographers, especially Polish, were aware of limitations of 
one-dimensional typology. J . Kostrowicki tries to break through those 
limitations reinforcing his funct ional typology of towns with an extensive 
historical analysis [16]. Apar t f r o m function, his typology implies another 
dimension — time. In the author ' s new work on geography of agr icul ture 
the typology is mult idimensional of the very assumption [18]. S. Lesz-
czycki made a multidimensional classification of the geographical sciences 
[25]. The a r rangement of practical applications of geography has an iden-
tical character [26]. K. Dziewoński spoke in favour of the mul t id imen-
sional typology on many occasions; he praised in his works J . Kostro-
wicki's "a t tempt at combining funct ional typology with historical one" 
while he himself tried to link funct ional with morphological typology [8]. 
K. Dziewoński links together "divisions into zones of complex economy 
and nodal regions" and emphasizes tha t the best device in the s tudy of 
region "have always been conjunct cr i ter ia" [6]. 

Those "conjunct cri teria" or, in other words, correctly selected diag-
nostic fea tures consti tute a substantial element of typological procedure. 
Under the t e rm of diagnostic fea tures one unders tands those propert ies 
of an object owing to which it d i f fers f rom an object belonging to another 
type or is similar to an object belonging to the same type. The establish-
ment of a correct set of diagnostic fea tures is a diff icult and a responsible 
task since the final results of typology depend entirely on the way it is 
solved. The task itself requires considerable knowledge about the assem-
blage of objects arranged. It also requires famil iar i ty with the postulates 
of statistics with regard to the diagnostic features . Requirements of bio-
logical taxonomy have relation to geographical objects to ensure tha t the 
diagnostic fea tures are: 1. constitutional, unincidental (the importance of 
features, however, must be relative, depending on the viewpoint f rom 
which typology is approached), 2. not too numerous (taking into account 
too many features may not only complicate procedure but it may also 
obscure the differences between various types, whereas typology seeks 
to make clear-cut distinctions between them), 3. spatially scattered (to 
ensure suff iciently representa t ive types), 4. not too closely correlated 
(addition of a correlated fea ture does not necessarily add to distinctness 
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of types and does not enrich their content; the issue, however , has not 
been univocally settled, for, as regards so called natura l systems, biolo-
gists agree tha t the necessary condition is tha t the diagnostic fea tures 
are dependent upon each other, and then all of them — upon one and the 
same cause). 

Once diagnostic features are selected the next step is an operation of 
l inking them appropriately. Indeed, whatever is the defini t ion of type 
a group of fea tures or their combination will always be an important 
e lement of it. Combination of fea tures is possible through mul t id imen-
sional classification and index determinat ion (remarks on this subject a re 
based on the work of P. F. Lazarsfeld and A. H. Barton [21]). As regards 
measurable fea tures there are various methods of combining them. In 
geography, however, we also deal very f requen t ly with dychotomic and 
gradable features . The point, therefore is, how geographical typology 
should take into account the dychotomic and gradable fea tu res apar t 
f r om the measurable ones. 

The operat ion of fea ture combination consists in establishing and 
reduction of fea ture (attribute) space. The following example will per-
haps c lar i fy the sense of the notion of fea ture ' s space. Let us assume tha t 
while looking for types of agricul tural areas among a large number of 
them, we have selected three diagnostic fea tures : proper ty of climate 
expressed in P/E index (measurable feature) , soil fer t i l i ty (gradable 
feature) , and land amelioration or its absence (dychotomic feature) . Now, 
appropr ia te values for those fea tures can be plotted into the system of 
coordinates. Thus, for instance, on axis x one can mark values for P/E 
index expressed in na tura l numbers , on axis y — classes of soil fer t i l i ty 
tha t were previously set in an arranged rank 0—1, where 1 stands for 
top fert i l i ty, on axis z — land amelioration. Since land can be ei ther 
ameliorated or not, we mark this ( + or — ) plotting points arbi t rar i ly on 
ei ther side of the origin. Therefore, if an area shows a wide margin of 
ra infal l over évapotranspiration, if it has good soils and if it is amelio-
rated — we mark all tha t for instance, by put t ing down 65 on axis x, 
0*8 on axis y, and sign + on axis z. It is known f rom analytical geometry 
tha t any th ree arranged f igures x, y, z have one precisely corresponding 
point in space coordinate with them. Hence, any area in our case (gene-
rally speaking — object) is also represented by a point in f ea tu re space, 
although, because of the combination of dychotomy and gradation, not 
every such point has a corresponding area. In this case the f ea tu re space 
is three-dimensional since there are three coordinate fea tures in space 
according to which we classify areas. With four fea tures given — we deal 
with a four-dimensional fea ture space, with f ive fea tures — f ive-d imen-
sional, and so on. 
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The te rm of reduction is understood as grouping of par t icular fea tu res 
combinations, as put t ing various combinations into classes. P. F. Lazars-
feld and A. H. Bar ton distinguish three types of reduction: funct ional , 
a rbi t rary numerical and pragmat ic one. The funct ional reduction is em-
ployed when two fea tures have some relationship to each other, which, 
in effect , reduces the number of possible combinations; some types of 
combinations, at that , will not appear at all or will appear so seldom tha t 
distinguishing a special class for them will not be necessary. The a rb i t r a ry 
numerical reduction can be carried out, among other things, by means 
of indices (complex indices). In this case, the indices represent sum total 
of the weight carried by the values of par t icular features. Certain com-
binations may well get indices of identical values (the same index n u m -
ber). Thus, one index may stand for two or more combinations. There 
are various ways of establishing weights in the reduction procedure. 
A technique of so-called latent s t ruc ture analysis has been developed 
recently and it makes it possible to d raw the weight f rom mathemat ica l 
models, when empirical data are the variables [22]. In the case of p rag-
matic reduction, certain groups of combinations are, in a way, squeezed 
into classes whose kind is predetermined by the purpose of s tudy. 

SYSTEMS OF ECONOMIC- GEOGRAPHICAL T Y P E S 

Objects examined by economic geography are arranged according to 
similarity and difference. From the viewpoint of similarity and d i f ference 
between objects it is possible to distinguish (compare: conclusions f r o m 
Russel 's antynomy): 1. types of sets or propert ies of individual objects, 
2. types of relations which may occur between individual objects and, 
also, higher grades of the two types, tha t is to say: 3. types of relation 
properties (sets of relations), 4. types of relations between sets or be tween 
individual objects and sets, 5. types of relations between set and relation. 

The type of set can be expressed symbolically: x e X or X (x). Those 
expressions read: x belongs to set of X, or, x has the proper ty of being X. 
For instance: Poznań belongs to the set of industr ial towns or Poznań 
is entitled to the proper ty of being an industr ial town, or, h u m u s soil 
belongs to the set of fer t i le soils and humus soil is entitled to the p roper ty 
of being a fer t i le soil. So, types of sets express quali tat ive separatness of 
objects accurately characterised. In this group fall such types as, for 
instance; specialised towns, electrified railways, un i form regions, in-
dustr ial areas, agricul tural areas, service rendering centres, scat tered 
systems, elongated shapes, rat ional methods of capital investment , crop 
rotation agricul ture, spontaneously developing rura l set t lements [13], in-
dustr ial complexes developing around coal base [3] and so on. 
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Relation (R) which occurs between individual objects (x, y) has the 
fo rm: xRy or, R(x, y). Funct ion-the fundamen ta l mathemat ica l notion-
-which is also applicable in quant i ta t ive geography is an example of 
relation. Economic geography takes par t icular interest in the following 
relations: si tuation (location) with regard to each other, succession in 
time, gradation, s t ructure , causality. 

The types of relat ion propert ies include: reversibility, transit ivity, 
symmet ry , synonymity , multivocality. Types of relations between sets 
include: equality, inclusion, exclusion, equinumber, isomorphizm; ecolo-
gical relations ( they are analysed by F. Barcinski [1]) are characterist ic 
for economic geography. Types of relations between set and relation 
include: transition, lasting (permanence, inheritance), h ierarchy. 

AXIOMATISATION 

Diagnostic observations which are used to construct types can be 
presented in var ious coordinate systems. On one occasion this system 
may be found useful , then, on another occasion, some other system may 
be found useful . Also, one can go over f rom one system to another by 
means of an operat ion known as t ransformation. The t ransformat ion of 
fea ture ' s space is important as a logical basis for in terpreta t ion of statis-
tical results. It is possible to prove tha t such an in terpre ta t ion consists in 
subs t ruc ture the given system of types with a fea ture ' s space other than 
tha t f r om which the system has been derived (deduced) and in looking 
for such a reduction which would lead to a system of types in this new 
space [21]. 

Axiomatisat ion of typological procedure would represent a higher 
order of generali ty. Its significance would consist in the fact that in an 
axiomatised fo rm the procedure would be applicable to various sections 
of economic geography as well as physical geography and even other 
sciences with a similar s t ructure . In mathematics , it is possible to t ransfer 
theorems refer r ing to objects of one defini te theory on to objects of 
another theory, unde r a condition, tha t there exists a relation, which 
establishes isomorphism of both sets of objects. Relation R which esta-
blishes isomorphism of sets X and Y, on account of relations S and T 
has the form: 

< X, S ) izR < Y, T > =Re 1 -1 A Dl(R) = XA DP(R)= 
= YAnnnn [xRz A yRu -> (xSy = zTu)] 

X y z u 

Thus, isomorphism takes place when the following conditions are 
fulf i l led: 1. relat ion R is synonymous, 2. set X represents the field of 
relation S and set Y — field of relation T, 3. the lef t and the right field 
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of r e l a t i o n R is e q u a l to t h e f i e ld of r e l a t i o n S a n d t h e f i e l d of r e l a t i o n T, 
r e s p e c t i v e l y , 4. w h e n e v e r t w o o b j e c t s a r e in r e l a t i o n S, o b j e c t s a p p e n d e d 
to t h e m b y r e l a t i o n R a l w a y s s t a y i n r e l a t i o n T. 

T h i s i n v o l v e d p r o b l e m s h o u l d b e a n a l y s e d f r o m t h e v i e w p o i n t of f e a s i -
b i l i t y of i t s a p p l i c a t i o n to g e o g r a p h y . I n t h i s w a y , p e r h a p s , i t w o u l d b e 
pos s ib l e n o t o n l y to a x i o m a t i s e t h e t y p o l o g i c a l p r o c e d u r e b u t a l so t o so lve 
t h e f u n d a m e n t a l d i l e m m a of g e o g r a p h y —- t h e d i l e m m a of i t s u n i t y a n d 
d u a l i t y . 
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G E O G R A P H I A POLONICA 7,1965 

P R O B L E M S O F P O S T - W A R I N D U S T R I A L C O N C E N T R A T I O N A N D 
D E C E N T R A L I Z A T I O N I N P O L A N D * 

STANISLAW LESZCZYCKI 

P U R P O S E A N D BASES FOR THE S T U D Y 

It is the purpose of this art icle to present the methods applied in s tu-
dying the changes in the industrialization of a country, seen f r o m the 
point of view of t rends towards f u r t h e r concentration or decentralization. 
As an example i l lustrat ing these phenomena, we have taken changes in 
the location of indust ry in Poland a f t e r the Second World War . 

To avoid the diff icult ies encountered in collecting various data, repre -
senting the growth of industry, only one index was applied — the n u m b e r 
of workers employed in industry. Although this index is imperfec t in m a -
ny respects, especially for comparat ive studies dealing with d i f fe ren t 
branches of indust ry it still has the advantage that in all statistics it is 
unequivocal; it can be used, therefore , for comparisons in both t ime and 
space (for instance, for d i f fe ren t countries). 

The statistical data for Poland was taken f r o m the Statistical Year-
books of the Central Statist ical Office. As this statistical data for the f i rs t 
post-war years was incomplete, this paper takes into account only data 
re fe r r ing to the 1946—1962 period, but for comparison the f igures for 
1937, 1946, 1949, 1955, 1960 and 1962 have been used. In order to investi-
gate the changes taking place in time, the data were compiled fo r the pe-
riods corresponding to the long t e rm economic plans: 1. the 3 -Yea r Eco-
nomic P lan (1947—1949), 2. t he 6-Year P lan of Development (1950—1955), 
3. the f i rs t 5-Year P lan (1956—1960), 4. the second, current 5 - Y e a r P lan 
(1961—1965). 

For analysis, the above statistical data were calculated and checked 
wi th in the f r amework of the present adminis t ra t ive division of Poland 
into 22 voivodships (5 u rban voivodships included)1 . 

* This article was read on the XX International Geographical Congress in Lon-
don 1964 as a paper in the Section of Applied Geography. 

1 Here and there af terwards, we use the term "urban voivodship" for a city 
possessing the legal status of a voivodship, which is the highest order unit of the 
administrative division of. the country. 
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The present paper consists of two par ts : a) the f irs t deals wi th the 
changes in the distr ibution of industry which took place in Poland dur ing 
the successive economic plans; b) the second par t is an a t t empt to syn the-
size the changes which occurred dur ing the ent i re period f rom 1946 to 
1962. 

U N E V E N D I S T R I B U T I O N OF I N D U S T R Y I N P O L A N D 

As in most industrialized countries, the distribution of industry in P o -
land is uneven. This can be explained not only by the distr ibution of na -
tura l resources, density of population and of towns, but, above everything 
else, by the historical development of Polish lands in the f irs t phases of 
capitalism. At tha t time, the terr i tory of Poland was part i t ioned be tween 
foreign powers, each developing industry according to its own economy, 
and favour ing least these regions, which were peripheral and were inha-
bited by an alien, Polish population. 

Up to the First World War, in the Prussian par t only Upper and Lower 
Silesia were industrialized, and the areas si tuated along the rivers Odra 
and War ta as well as the ports of Gdańsk and Szczecin were more in ten-
sively developed. In the Russian part , industrialization was concentrated 
in the district (Gubernia) of Piot rków (the Dąbrowa Coal Basin, text i le 
town of Łódź and towns of Piotrków, Tomaszów, etc.), and around W a r -
saw. Some textile industry was also developed in the area of Białystok. 
In the Aust r ian par t an industr ial economy was never strongly develo-
ped. In the western par t of Galicia some industrialization occurred on t h e 
basis of coal deposits; in the Carpathians, oil and salt were produced. 
Apar t f r om these, only minor industries have grown along the two main 
west-east rai lway lines running in the foothills and in the foreland of the 
Carpathians . Thus the general outlines of the spatial s t ruc tu re of indus t ry 
were already formed in Poland before the First World War. 

Following the First World War, the present te r r i tory of Poland be-
longed to two countries: Poland and Germany. In spite of ef for ts and 
inves tment outlays made by both countries, the spatial s t ruc ture of i n d u -
stry, on the whole, remained unchanged unti l the ou tbreak of the Second 
World War . 

Figure 1 shows the distr ibution of industry in 1937 by percentage of 
industr ia l employment in voivodships, according to the present admin i -
s t ra t ive division. In 1937, employment in industry was 1,408,800 people. 
Most of these worked in 3 voivodships — 22» 5% in Katowice, 13 • l°/o in 
Wrocław and 7«l°/o in the city of Łódź. Next in order were : the city of 
Warsaw 6-3°/o, voivodship of Zielona Góra 5 - 3 % and the voivodships: of 
Opole 4 ' 5 % , Szczecin 4-3°/o and Gdańsk 4*0%. In the remaining voivod-
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ships, the percentage of industrial employment was below 4%, in the 
eastern voivodships even less than 2%>. 

The Second World War and the German occupation brought enormous 
destruct ion in indus t ry which amounted to 40°/o of the f ixed assets. The 
changes which took place between 1937 and 1946, cannot be examined 

with any degree of accuracy because of the lack of reliable data. These 
changes comprised: a) the expansion of indust ry for war purposes in the 
1937-1939 period; b) war destruction in the years 1939-1945, and c) a 
spontaneous reconstruction of industries in 1945 and 1946. 

As the result of these changes, industrial employment in 1946 was 
1,243,300 people, tha t is 165,600 less, and the index of employment was 
91 — in comparison with 1937. 

C H A N G E S I N THE D I S T R I B U T I O N OF I N D U S T R Y AFTER THE SECOND W O R L D W A R 

CAUSED BY THE ECONOMIC PLANS 

In spite of all the changes caused by the war the spatial s t ruc tu re of 
industry did not change very much, except tha t industr ial product ion in 
1946 was mainly concentrated in these par t s of Poland which had suf fe red 
less dectruction, tha t is in Upper and Lower Silesia and in Łódź. As for 
other voivodships, their proportional share in production was similar to 
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that before the war. Figure 2 i l lustrates the distr ibution of indus t ry in 
Poland in 1946. 

During the 3-Year Plan (1947—1949), the main ef for t was directed 
towards the resumpt ion of industr ial production at lowest inves tment 
costs; consequently, industrial plants were reconstructed principally in 
those voivodships tha t had suf fered the least war damage. As a result, 

Fig. 2. Number of persons employed in 
industry in 1946 

Fig. 3. Increase in industrial employ-
ment in the years 1947-1949 

by 1949, there were 559,900 new jobs in existence, and the index of incre-
ase of employment was 145. The greatest increase of employment has 
taken place in the traditional, well developed industr ial regions, such as 
the voivodships of: Katowice — 121,200, Wrocław — 60,300, and the town 
of Łódź — 54,000. The lower increase of employment has been noted in 
the voivodships of: Łódź — 36,400, Opole — 29,600 and Kielce — 29,000. 
The spatial results of the industr ial investments of this 3-year period are 
represented in Figure 3. The relat ive increase of employment in various 
voivodships is presented on the background of the map. It was the highest 
in those voivodships which hi ther to had been least industrialized, princi-
pally those in the north and west of Poland. 

Figure 4 shows the changes which occurred in the 1947—1949 period 
according to the percentage share of individual voivodships in the total 
industrial employment . Eight voivodships recorded a decrease in their 
proportional share in employment, which, in the voivodship of Katowice, 
was by 3»3%. All the remaining 14 voivodships show slight increase. 
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As the result of the implementat ion of the 3-Year Plan, employment 
in industry had r isen to 1,803,200, by 1949. Even so, in spite of this con-
siderable increase, no ma jo r changes occurred in the distr ibution of indu-
stry, as indicated in Figure 5. 

Fig. 5. Number of persons employed in 
industry in 1949 

Fig. 4. The changes in the percentage 
share of individual voivodships in in-
dustrial employment of the country in 

the years 1947-1949 

The 6-Year P lan (1950—1955) anticipated a considerable expansion of 
industry, by moderniza t ing many existing factories and erecting nume-
rous new plants — not only in old industr ial regions, but also in areas 
hi ther to little industrial ized. The implementat ion of the 6 -Year P lan 
caused an increase of 898,500 in industrial employment . This increase 
was distr ibuted more evenly than before, all over the country, as i l lustra-
ted in Figure 6. This map shows that , while a large increase of emplo-
ymen t was achieved in the older industr ial regions, the highest relat ive 
increase was achieved in areas so f a r most re tarded in industrialization. 
Thus, the implementa t ion of the 6-Year P lan yielded the first distinctly 
noticeable diminut ion of the disparities in the distribution of industries 
in Poland. 

This fact is also confirmed by the changes of percentage of the relat ive 
share of individual voivodships in the global industr ial employment in 
the 1950-1955 period. These changes are i l lustrated in Figure 7, showing 
that , at the expense of the 5 voivodships h i ther to most highly industr ial i-

3 Geographia Polonica 
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zed, all the remaining voivodships increased their shares. On the average, 
this increas-3 was ra ther uniform, usually not exceeding 1% except for the 
city of Warsaw, where the share in the country 's global increased by 
1 - 9 % . 

As the result of the implementat ion of the 6-Year Plan, employment 
in industry by 1955 had risen to 2,701,700. The distribution of industry 

Fig. 6- Increase in industrial employ- Fig. 7. The changes in the share of in-
ment in the years 1950-1955 dividual voivodships in industrial em-

ployment of the country in the years 
1950-1955 

maintained its traditional spatial s t ruc ture but the proportional share of 
the three most industrialized voivodships (Katowice, Wrocław, town of 
Łódź) declined f rom 5 1 ' 9 % to 41 • 7%. The distribution of indus t ry in 1955 
is i l lustrated in Figure 8. 

The characteristic fea ture of the subsequent 5-Year Plan (1956—1960) 
was the completion of investments started in the 6-Year Plan and an 
increase in industrial potential, not only by means of new investments, 
but principally by rising the effectiveness of work and by modernizing 
techniques of production. This 5-Year Plan resulted in a f u r t h e r increase 
of employment in industry, by 310,400. The index of increase was 111. 
This increase of industrial employment was ra ther evenly distr ibuted 
over the whole country, as is shown in Figure 9, but again the highest 
relat ive increase occurred in areas previously least intensively industrial i-
zed (Fig. 10). 
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Fig. 11. Number of persons employed 
in industry in 1960 

Fig. 10. The changes in the share of in-
dividual voivodships in industrial em-
ployment of the country in the years 

1956-1960 
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As the result of this 5 -Year Plan, industr ial employment g rew to 
3,012,000 persons in 1960. On the whole, the spatial s t ruc ture of indus t ry 
remained ra ther unal tered, excepting some minor alterations indicated in 
Figure 11. 

Dur ing the f irs t th ree years of the current 5-Year P lan (1961-1965) t he 
number of persons employed in industry increased by 380,000 people, and 
the index of increase was 120. 

In 1962, the distr ibution of industry showed no essential changes 
apar t f r om minor ad jus tments i l lustrated in Figure 12. 

Fig. 12. Number of persons employed in industry in 1962 

Thus I have presented the changes in the distr ibution of indus t ry in 
Poland which occured in the periods of par t icular plans. 

Now I shall t ry to synthesize the characteristics of the changes since 
the Second World War. 

C H A N G E S I N THE DISTRIBUTION OF I N D U S T R Y I N THE 1 9 4 6 - 1 9 6 2 P E R I O D 

I have based the synthet ic characteristics of these changes on the follo-
wing four indices calculated for the voivodships: 

1. the increase of employment in industry, in absolute figures, 
2. the increase of employment in industry, in relat ive f igures and the 

deviations f rom the mean relat ive increase for the whole country, 
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3. the percentage changes in the share of individual voivodships in the 
national total of industrial employment , 

4. cumulat ive curves and indices of spatial concentration. 

The increase in the number of persons employed in industry 

The increase in the number of 'persons employed in industry , in abso-
lu te figures, indicates tha t in the period under investigation a f u r t h e r 
concentrat ion has taken place in employment in the old industr ial regions. 
Inves tment out lays located there have been economically most profi table . 
Such a location corresponds to the principle of optimization of the natio-
nal economy. Inves tments made outside the old industr ial regions, while 
contr ibut ing to the evolution of the regional economy, do not a lways yield 
the highest degree of effectiveness, nor do they always conform to the 
demand of optimization of national economy. That is the reason for the 

Fig. 13. Increase of industrial employment in the years 1946-1962 

preferent ia l t r ea tmen t of old industr ial regions. Figure 13 i l lustrates the 
absolute increase in employment in industry marked by symbols. The 
highest increase is noted in are the most impor tant concentrations of per-
sons employed in industry, par t icular ly in th-a following voivodships of: 
Katowice — 356,400, city of Warsaw — 164,600, Wroclaw — 142,000, and 
Cracov — 123,200. The increase in employment in the nor the rn voivod-
ships is the smallest . 
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Fig. 14. Increase in industrial employment in the periods of implementation of 
subsequent national plans 
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Figure 14 illustrates, even more distinctly, the dynamics of this in-
crease; it indicates that in the first economic plans the increase of indu-
strial employment was less uniform in the individual voivodships. In the 
periods of subsequent plans, this increase became more uniform, and be-
cause of this we are witnessing a slow bu t constant reduction of the dis-
proport ionate distribution of industry. 

The areal differences in the increase of industr ial employment are 
accentuated by the index of the differences between max imum and mini-
m u m increase in every voivodship, which amounts to 11-6 for th-e 1946-
-1962 period. 

In order to determine the par t played by individual voivodships in 
the country 's industrialization, their increase of employment in relation 
to the national f igure (100°/o) was calculated. From Figure 15, plotted on 

Fig. 15. Increase of industrial employment in the years 1946-1962. The changes in 
the percentage share of individual voivodships 

the basis of these data, it appears that in this period the highest concen-
trat ion of industrial workers has taken place in the following voivodships: 
Katowice — 17-5°/o, city of Warsaw — 8'l°/'o, Wroclaw — 7*0%, Cra-
cow — 6 • l°/o, etc. The expansion of industry in the nor thern voivodships, 
both in the eastern and the western par ts of the country (less than 4°/o) 
has been the lowest. 

A fu r the r analysis has been based on the index of the increase in the 
number of people employed in indust ry per 100 km2 — in order to elimi-
nate the differences between the voivodships f rom the point of view of 

http://rcin.org.pl



40 S T A N I S Ł A W L E S Z C Z Y C K ł 

the i r area. The index of spatial concentration has been presented in Fi -
gure 16. 

The spatial concentration is highest in the u rban voivodships, in 
which employment per 100 km 2 is many t imes higher than the mean for 
the whole of Poland. Even the voivodship of Katowice reveals an increase 
in employment , per 100 km2 , 5*5 times higher than the mean. Increases 
h igher than the national mean have been shown by the following voivod-

ships: Opole, Gdańsk, Cracow and Wrocław, in all of which industrial iza-
tion proceeds at a vigorous rate. In the remaining 12 voivodships, on the 
o ther hand, increases per 100 km 2 are lower than the national mean, and 
in the nor th-eas tern voivodships as well as in the voivodship of Koszalin 
this increase is below 50% of the national mean. Figure 16 shows tha t 
the spatial concentration, tha t is, the increase in the number of employed 
in indus t ry per 100 km 2 has been very uneven in the 1946-1962 period. 

In order to obtain data fu l ly comparat ive in order to eliminate the 
d i f ferences between the voivodships f rom the point of wiev of their popu-
lation, the increase in industr ial employment per 1000 inhabi tants has 
been calculated. In tha t way the index of t he social importance of indu-
s t ry has been obtained; the resul ts of this analysis are given in Figure 17. 

F rom Figure 17 we may distinguish 4 degrees of intensity, taking the 
nat ional mean values as a s tar t ing point, and 20% deviations above and 
below this s tar t ing level. It appears f rom Figure 17 tha t the highest in-
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creases in industr ia l employment pe r 1000 inhabi tants occured in all 
u rban voivodships (except Łódź) and in the voivodships of Katowioa, Opo-
le and Wrocław, whe re the increase was higher than the nat ional m e a n 
P> 55). The second group comprises, the central-southern voivodships and 
the Bydgoszcz and Gdańsk voivodships, where the increase in industr ia l 

employment per 1000 inhabitants was close to the national mean (48-55). 
The third group consists of four no r th -wes te rn voivodships, w h e r e the 
increase is below the national average (37-43). The last group includes 
four nor th-eas tern voivodships, where the increase is the lowest (<C 35). 
By and large it may be asserted tha t the intensity of industr ial izat ion 
decreases f rom the south-western towards the nor th-eas te rn par t s 
of Poland. 

When comparing the max imum and the min imum increase in indu-
strial employment per 1000 inhabitants, we see a considerable fa l l in the 
index of differences; this index is 4*6, and therefore lower by more than 
a half compared wi th the index ment ioned above (11*6) resul t ing f r o m 
the differences in the increase of industr ial employment in the two ex t re -
me voivodships. 

In spite of the fact tha t throughout the 1946-1962 period the f u r t h e r 
concentration of employed in indust ry took place in the old industr ia l 
regions, some changes in the spatial s t ruc tu re of industry may be obser-
ved. These changes — slow as they are — prove clearly tha t some redu-
ction of the uneveness of the distr ibution of indust ry has occured. 
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Among other facts, the index of differences between the max imum and 
the min imum number of employed in indust ry in the individual voivod-
ships testifies this. This index in the period investigated, was successively: 
in 1946— 56-0; in 1949 — 32-0; in 1955 — 25-0; in 1960 — 22-0; in 1962 — 
2 0 - 0 . 

Thus the differences are defini tely diminishing proving to almost 
a threefold decrease in areal imbalance of industrial distribution in the 
years 1946-1962. For purposes of comparison, the index of these d i f fe ren-
ces has also been calculated for 1937; it was then 20-6, that is, similar to 
the index reached by 1962. 

The relative increase in industrial employment in the 1946—1962 period 

Figure 13 also reveals the increase in employment in relative f igures 
(in the background). These data show deviations f rom the national mean 
and, at the same time, an increase when compared with 1946. We see 
in this map that the highest relat ive increase took place in the least indu-
strialized voivodships situated in the north and east of the country, and 
tha t the most intensively industrialized voivodships: Katowice, Wrocław, 
Łódź and Poznań had the lowest relative increase. 

Figure 13 also confirms the tendency towards greater uniformity in 
the industrialization of Poland. We may, therefore , accept as a criterion 
tha t if the successive long-term planning periods are meant to diminish 
the disproportions in industrialization, each plan should set aside relat i -
vely higher industrial investment outlays for the industrial ly re tarded 
areas. Also the index of relat ive increase of employment in indust ry 
should be higher in industrial ly re tarded voivodships, at any rate h igher 
t han the national mean. 

Index of changes in the percentage share of the individual voivodships in the total 
of industrial employment 

The tendency to reduce the disproportions in the distr ibution of indu-
stries is even bet ter i l lustrated by Figure 18 which shows the changes in 
the percentage share of the individual voivodships in the total of indu-
str ial employment in Poland. Only th ree voivodships: Katowice (9-2%), 
Wroclaw (1 • 8°/o) and Łódź (0-3%) and two urban voivodships: Łódź 
(3-5°/o) and Poznań (0-5%) show a decrease in their percentage share. 
This decrease amounts to 15-3% in total. It was caused by the more rapid 
increase in industrial employment in the remaining 15 voivodships. Only 
the voivodships of Bydgoszcz and Poznań show no changes. All the others 
raised their share, especially the south-eas te rn voivodships (Rzeszów, 
Kielce, Lublin) where the increase exceeded 1%. In the remaining 
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voivodships this increase was lower. The city of Warsaw is an exception 
which a f te r reconstruction and expansion of its industries, shows an in-
crease of 3*4°/o of its share. Altogether, the results pictured in Figure 18 
clearly show the tendency towards a more even distribution of industry. 

Fig. 18. The changes in the percentage share of individual voivodships in industrial 
employment of the country in the years 1946-1962 

The same problem is dealt with in Figure 19. Here, two lines were 
plotted: a fu l l line for 1962 and a broken line for 1946. On the horizontal 
coordinate there are marked in descending order all the voivodships 
according to their 1962 share in the total industr ial employment in Poland. 
The difference between both lines indicates the changes which have taken 
place in the distribution and s t ruc ture of Polish indust ry during the 1946 
to 1962 period. They indicate that , up to 1962, the share of persons emplo-
yed in industry has been on the increase in many voivodships, especially 
in those which hi ther to had been retarded in industr ial development. Only 
the voivodships at the highest level of industrialization show any decrease. 
This diagram also shows the reduction of differences in the spatial s t ru-
cture of industry in Poland. 

Another test of whe the r the long-term economic plans tend to dimi-
nish the disproportions in the distribution of industry is given by the index 
of changes in the percentage share of the individual voivodships. Any 
plan may achieve this if it succeeds in producing an increase, even a minor 
one, in the percentage share of those voivodships which are most re tar -
ded in their industrialization. 
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Cumulative curves as a method of synthesizing the changes in the distribution of industry 
„ in Poland 

I n order to produce a synthesis of the changes in the dis t r ibut ion of 
indus t ry in Poland, a number of cumulat ive curves were plot ted for va-
rious years according to S. Florence's concept2. The more a cumulat ive 
curve deviates f rom the line of ideal dispersion, represented by a s t ra ight 
line connecting zero of the coordinate system with the end of the curve, 
the grea ter are the differences in the spatial distribution of indus t ry . 

The coefficient of industr ial concentration, calculated on the basis of 
this cumulat ive curve, is a comprehensive measure of this phenomenon. 
W h e n fu l l decentralization exists, this coefficient is O; when fu l l concen-
tration, it is 1. The coefficients of spatial concentration were in 1946 — 
0-628; in 1960 — 0-486; in 1980 — 0-345. For the pre-war period, they 
were : in 1880 — 0-571; in 1910 — 0-547; in 1937 — 0-530. 

2 Calculations have been made by A. Kukliński and M. Najgrakowski. 
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The above f igures indicate tha t the concentrat ion of the Polish indu-
s t ry was th-e highest in 1946. From then on it shows steady decrease. In the 
years preceding the First World War, and in the in terwar period, this 
index was lower than in 1946. This is clearly seen f rom Figure 20. If the 
t rend towards dispersal in the distr ibution of industry is maintained in 
the f u t u r e economic plans, Poland's industry may reach a fair ly high 
degree of decentralization by 1980. 

COEFFICIENT OF THE DISPERSION OF I N D U S T R Y 

In order to show the tendencies in the changes of the distribution of 
the growth of industrial employment the following coefficient of the di-
spersion of industry have been calculated. 

Voivodships have been divided into two groups according to their per -
centage share in the total employment in industry. Those which included 
more than the average for the whole country, i.e. 4 ' 55%, were placed in 
the f irs t group. These are the voivodships which are distinguished by 
higher degree of the industrial concentration. The second group included 
the less industrialized voivodships whose share of the national employ-
ment in indust ry did not reach the national average. The growth of in-
dustr ial employment in the f i rs t group caused an increase in the concen-
trat ion of industry, while growth among the second group tended to distr i-
bute indus t ry more widely over the whole country. For the periods u n -
der discussion the growth of employment was calculated separately for 
both groups and f rom the division of the f igure for the growth in the se-
cond group (less industrialized) by the f igure of the growth in the f i r s t 
group (highly industrialized) the coefficient indicating trends in the distr i-
bution of industry, i.e. its f u r t h e r dispersion or concentration was ob-
tained. 

If the coefficient is 1 there is no obvious tendency to change, but if it 
exceeds 1 an increase in the dispersion of industry is indicated. When the 
coefficient falls below 1 the tendency it towards a f u r t h e r concentrat ion 
of industry. 

The coefficient calculated on the basis of statistical data for the period 
1946-1949 was 0-761, thus showing that in the period of rebuilding the 
spatial concentration of indust ry occurred. For the period 1950-1955 the 
coefficient was 1-777, clearly indicating a tendency to dispersion, but in 
the following period the coefficient fell and for the years 1956-1960 it 
was 1-497. For the whole period 1946-1962 it was 1-287, showing that , 
on balance, there was a tendency for the dispersion of indust ry which 
exceeded the tendency to concentration by one four th since in the less 
industrialized voivodships the number of employed rose by one th i rd 
more t han in the 5 most industrialized ones. 
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47 

The results obtained seem to indicate that, while the highest increase 
in the n u m b e r of industr ial employment continues to occur in the old 
highly industrial ized regions — and this corresponds to the principle of 
the op t imum effectiveness of national economy — at the same time, the re 
is a distinct tendency towards a slow bu t continuous diminution of the 
disproportions in the total distr ibution of industry in Poland. These facts 
must be considered as positive results of the planned economic policy. 

It is a ma t t e r of comparat ive studies, to be carried out for o ther coun-
tries, w h e t h e r the results achieved in our reflections are characteris t ic 
for Poland only, or whe ther they also apply to other countries expanding 
their indus t ry or working on the basis of planned economies. 

Institute of Geography 
Polish Academy of Sciences 
Warszawa 
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T H E I N T E R R E G I O N A L D I F F E R E N T I A T I O N O F P O L A N D ' S N A T I O N A L 

E C O N O M Y 

ANTONI KUKLIŃSKI 

In recent years we f ind a growing number of publications analyzing the 
problem of regional economic development of d i f fe ren t countries1 . 

This article presents some empirical mater ia l describing the case of 
Poland and trying to add a f ew general remarks on the methodical f r ame-
work of this analysis2. The art icle is divided into two basic par t s in which 
the static and dynamic approaches are used respectively. 

STATIC APPROACH 

To create a s tar t ing point for our discussion we have chosen six inde-
xes which represent data of gross national product, industr ial employment 
and urban population (see Table 1). This group of indexes considers not 
only the per capita and s t ruc tura l relations but also the "a rea l" relations, 
the indexes recomputed per 1 km2 . We do not agree with the opinion of 
those economists who a rgue tha t we can limit our discussions only to the 
application of per capita indexes3 . We can quote many examples of situ-
ations when behind an optimistic picture created by the application of per 
capita indexes we meet diff icul t problems of overconcentration in one re-
gion of the country and depopulation in the others. Present ing this point 
of view we are not overlooking the basic fact tha t migrations of popula-

1 Compare H.S. Perloff and others, Regions, Resources and Economic Growth, 
Baltimore 1960; A. Rodgers, „Regional industrial development with reference to 
Southern Italy". In: Essays on geography and economic development. University of 
Chicago, Dept. of Geography, Research Paper No. 52, Chicago 1960; M. Tachi, Regio-
nal income disparity and internal migration of population in Japan. Economic de-
velopment and cultural change, Vol. XII, Jan. 1964. 

2 Compare S. Leszczycki, Problems of post-war industrial concentration and de-
centralization in Poland, Geographia Polonica 7, pp. 29—47. 

3 Compare J. Pajestka, Overall economic planning and regional planning in 
Poland. A paper submitted to the Third Meeting of Senior Economic Advisers, Ge-
neva Nov. 1964. 

4 Geographia Polonica http://rcin.org.pl
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tion are a necessary element of regional economic growth in every coun-
try. But at the same t ime we have to recognize the a rguments of many geo-
graphers and regional planners indicating d i f fe ren t types of social costs 
created by overconcentration on the one ex t reme of the regional scale and 
depopulation on the other . Natural ly , using the concept of overconcentra-
tion and depopulation we have to stress the economic and technological 

TABLE 1. THE INDEXES OF REGIONAL DIFFERENTIATION OF POLAND'S 
NATIONAL ECONOMY IN 1961 

Number 
of the Name of the index 

Extremes 
the country 

in relation to 
average = 1 0 0 Relative 

standard 
index minimum maximum deviation 

A. Per capita and struc-
tural indexes 

1 G.N.P 65-5 1380 19 1 
2 The share of employment 

in industry and handicraft 
in total population 40-4 208-3 46-2 

3 The share of urban popu-
lation in total population 50-5 1561 31-2 
B. Areal indexes (per 
1 km') 

4 G.N.P. 30-2 502-9 93-3 
5 Employment in industry 

and handicraft 18-2 727-3 136-8 
6 Urban population 31-9 568-1 105-4 

relat ivi ty in the application of those concepts in d i f fe ren t historical and 
geographical conditions. We can add to these a rguments a more general 
remark . The density of population and the density of economic activi ty 
are impor tan t factors in comparat ive evaluation of d i f fe ren t regions. 
There exists a basic difference in problems tha t should be solved and 
investment solutions which could be applied between two regions having 
similar per capita indexes and qui te d i f ferent areal indexes. Therefore , in 
interregional comparisons we should apply two basic indices: G.N.P. per 
capita and G.N.P. per one km2 . The last index may be called the index of 
areal density of economic activity. 

The next s tep of our analysis was the computat ion of the relat ive le-
vels of those six indexes for 17 provinces taking the average for the coun-
t ry as 100 (see Table 2). This point is very important . We a re analyzing 
the regional different ia t ion of Polish national economy divided into 17 
regional units. The statistical average amounts to 1*8 millions of popula-
tion and 18*5 thousand km2 for each unit. Analyzing the regional d i f fe-
rences in a given country we have to consider the size of the basic areal 
unit. 

http://rcin.org.pl



http://rcin.org.pl



52 A N T O N I K U K L I Ń S K I 

TABLE 2. THE INTERREGIONAL DIFFERENTIATION OF POLAND'S NATIONAL 
ECONOMY IN 1961 

Province G.N.P. 
per capita 

The share of 
employment 
in industry 

and handicraft 
in total 

population 

The share of 
urban 

population 
in total 

population 

G.N.P. 
per 1 km* 

Employment 
in industry 

and handicraft 
per 1 km* 

Urban 
population 
per 1 km* 

1. Katowice 138-0 208-3 156-1 502-9 727-3 568-1 
2. Opole 111-8 113-8 79-2 116-2 118-2 83-0 
3. Łódź 111-3 136-7 108-7 156-9 181-8 153-2 
4. Wrocław 108-5 133-5 127-0 135-2 154-5 157-4 
5. Kraków 107-3 100-9 86-2 180-3 163-6 144-7 
6. Gdańsk 102-9 96-3 137-3 122-3 109-1 163-8 
7. Poznań 102-1 85-3 96-9 96-6 81-8 91-5 
8. Szczecin 101-2 74-3 128-9 64-4 45-5 80-8 
9. Warszawa 101-0 79-8 112-0 124-1 90-9 138-3 

10. Bydgoszcz 95-0 84-4 99-4 82-9 72-7 87-2 
11. Zielona 

Góra 94-6 91-7 101-4 53-9 45-5 59-6 
12. Rzeszów 81-8 62-4 50-5 73-7 54-5 44-7 
13. Olsztyn 74-7 45-0 74-6 33-1 18-2 34-0 
14. Lublin 74-5 42-2 51-5 57-2 27-3 40-4 
15. Koszalin 74-5 49-5 93-4 30-2 18-2 38-3 
16. Kielce 74-4 69-7 56-9 73-4 63-6 55*3 
17. Białystok 65-5 40-4 62-9 32-7 18-2 31-9 

Average for 
Poland 100-0 100-0 100-0 100-0 100-0 100-0 

In most cases the following regular i ty will be valid. The diminishing 
scale of area l uni ts is associated with the growing scale of regional d i f fe-
rences. In o ther words, the regional contrasts in the Polish national eco-
nomy would be much bigger if we could consider the division of the 
country riot into 17 provinces but into 400 counties. Indicating the s ta t i -
stical relat ivi ty of the concept of regional contrasts we a re not denying 
the object ive existence of this phenomenon. We only stress tha t the obje-
ctive re la t ivi ty of a given country can be analysed and computed in va-
rious ways, among others using the d i f fe ren t sets of areal units. 

We have to consider these general r emarks in the in terpre ta t ion of t he 
mater ia ls presented in Fig. 1 and 2. The following conclusions can be 
d rawn: 

1. the per capita and s t ruc tura l indexes produce a less d i f ferent ia ted 
pa t t e rn than the areal indexes; 

2. t he regression and correlation analyses present a quant i ta t ive evi-
- dence tha t in Poland, as in m a n y other countries, t he interregional 

d i f ferent ia t ion of G.N.P. is closely associated with the level of indu-
str ial and urban development. 
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D Y N A M I C APPROACH 

There exists a basic diff icul ty in crossing the boundary be tween the 
static and dynamic analysis in this case. The computat ion of regional 
cross-sections of G.N.P. and national income were s tar ted in Poland in 
1958. Therefore it is impossible to use these indexes in historical compa-
risons. In order to overcome this d i f f icul ty we will use the well known 
regular i ty stressing the association be tween the general level of economic 
development of a given country or region and the level of its industr ial 
and urban development. The regular i ty as applied to the case of Poland 
is demonstra ted in Fig. 2. So we will analyse the changes in the dis tr ibu-
tion of u rban and industrial population assuming tha t they represent the 
basic factor in the interregional di f ferent ia t ion of the Polish national eco-

T A B L E 3 . T H E I N T E R R E G I O N A L E Q U A L I Z A T I O N P R O C E S S E S 
I N P O L A N D 1 9 4 6 - 1 9 8 0 

Population Urban 
population 

Employment 
in industry and 

handicraft 

1. Absolute figures in millions of persons 
1946 23-930 8-185 1444 
1960 29-731 14-112 3-182 
1980 37-363 22-172 5-650 

2. Coefficient of areal concentration 
1946 0-282 0-432 0-580 
1960 0-266 0-392 0 481 
1980 0-259 0-340 0 343 

3. Coefficient of per capita concentration 
1946 X 0-207 0-383 
1960 X 0-180 0 258 
1980 X 0-122 0-131 

4. Coefficient of areal equalization 
1946-1960 1-337 860 461 
1960-1980 4-161 819 345 

5. Coefficient of per capita equalization 
1946-1960 X 520 197 
1960-1980 x 247 144 

6. Absolute growth in millions of persons 
1946-1960 5-801 5-927 1-738 
1960-1980 7-632 8-060 2-468 

nomy. The empirical materials are presented in Table 3 and in Fig. 3. and 
4. Data for the years 1946-1960 were taken f rom the publications of our 
Central Statistical Office, and data for 1980 — f rom the last version of the 
regional cross section of our perspective plan. 

Two coefficients were computed in order to determine the basic t rends 
of interregional equalization processes in Poland. 

1. The coefficient of concentration limited to values f r o m 0 to 1. The 
value of the coefficient is equal to 0 in case when the analysed phenome-
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non is equally distributed among regions — equally in relation to the area 
(coefficient of areal concentration) or equally in relation to the popula-
tion (coefficient of per capita concentration). The value of this coefficient 
is equal to 1 in case when the given phenomenon is concentrated in one 

Fig. 3. The concentration of industrial Fig. 4. The concentration of urban po-
employment pulation 

point. Therefore the diminishing value of both the areal and per capita 
coefficients of concentration are reflect ing the t rends of diminishing in-
terregional differences between the levels of industrial and urban deve-
lopment in Poland in the years 1946-19804. The same analysis is presented 
graphically in the form of cumulative Lorentz curves (Figs. 3. and 4). 

4 Comparing the coefficients of concentration presented in Table 3 and the 
coefficients presented by S. Leszczycki. The reader should bear in mind the fact that 
this article takes into account the employment in industry and handicraft while 
the article of S. Leszczycki only takes account of the employment in industry. 
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2. The second coefficient — the coefficient of equalization5 — is an 
a t tempt to introduce the dynamic measure of change. Let us use the follo-
wing example to explain the methods of the computat ion of this coeffi-
cient. The value of the coefficient of areal concentration of industr ial 
employment for the year 1946 was = 0*580 and for the year 1960 = 
= 0*481. We can present the following question: how m a n y years mus t 
elapse before the value of this coefficient will diminish to 0 or, let us say, 
to 0*001, in order to avoid some mathemat ical problems of infinity. Natu-
rally, in this question the ceteris paribus assumtion is hidden. We assume 
tha t all phenomena influencing the analysed pa t te rn will exist in the 
same way as they existed in the years 1946-1960. The answer is presented 
in the fo rm of the coefficient of the areal equalization = 461 years. In 
order to stress the conventional character of this value I propose to drop 
the word "years" and to keep only the value 461 as a coefficient expres-
sing the relat ive velocity in the equalization processes or the velocity of 
the growing inequalities in case we get the minus values. 

I have to stress tha t these coefficients are not presenting any pro je -
ctions of the f u t u r e of 500 or 1000 years, nor expressing the desire to plan 
an equal distr ibution of economic activity. These coefficients a re only 
a tool in analysing the t rends existing in Polish regional economy in t he 
years 1946-1960 or the results of the assumptions of the regional cross 
sections of our perspective plan for the years 1961-1980. The conclusion 
of this analysis is very clear: the socialist economy in Poland is develo-
ping in such a way tha t there exists a slow but very f i rm t rend which 
is diminishing the interregional inequalities in our country. 

Institute of Geography 
Polish Academy of Sciences 
Warszawa 

5 The coefficient of equalization was designed by J. Zurkowski in the f r ame-
work of the activity of the Department of Space Economy and Regional Planning of 
the Institute of Geography of the Polish Academy of Sciences. 
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S O M E P R O B L E M S O F F O R M A T I O N A N D D E V E L O P M E N T O F T H E 
W A R S A W I N D U S T R I A L D I S T R I C T 

STANISLAW MISZTAL 

Polish geographers have been dealing with problems of industr ial di-
stricts since the last ten years nearly. The methodological conference of 
Polish geographers, held at Osieczna near Leszno in November 1955, 
which — among others — established research directions in the field of 
geography of indust ry , was an important s t imulus towards under taking 
geographical research on industr ial districts. The problem of p r imary 
interest for the geographers have so f a r been Poland's three largest indu-
str ial districts: 1. the Upper Silesian Industr ial District, 2. the Łódź Indu-
str ial District and, 3. the Warsaw Industr ial District. 

This article is based on results of several years of studies on problems 
pertaining to development of the Warsaw Industr ial District. The objects 
of those studies were : 1. to clarify the causes which led to development of 
this large industr ial agglomeration on the middle Vistula, 2. to examine 
the t rends in ist present development, 3. to analyse the outstanding, cur-
rent spatial problems and, 4. to draw appropria te conclusions for the p lan-
ning of the f u t u r e industr ial development in this area. 

The Warsaw Industr ia l District 's boundaries are outlined fa i r ly distin-
ctly on the industr ial map of Poland as it is encircled f rom all sides by 
agricul tural areas which so fa r have been poorly industrialised. In the 
process of the Warsaw Industr ial District 's boundary delimitation, made 
for the sake of research, P.S. Florence's1 localization quotient was employ-
ed with reference to poviats (the adminis t ra t ive units for which statist i-
cal data are compiled) while taking into account-at the same t ime — the 
productive and electric power connections existing between par t icular in-
dustr ia l establ ishments as well as commuting in industry. 

Thus determined boundaries of the Warsaw Industr ia l District embra -
ce an area of 6918 km2 , that is 2 ̂ "/o of the country 's total area. In 1960 this 

1 P.S. Florence, The Logic of British and American industry, London 1957. 
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area was inhabited by about 2 million people, i.e. 6 »6% of Poland 's total 
population. To the significance of of the Warsaw Industr ial District points 
the fact tha t in 1960 its industry and industrial t rade employed 265 thou-
sand people, a f igure amount ing to about 8 % of the country 's total employ-
ment in this branch of economy. The share of the Warsaw Industr ia l Dis-
trict in the country 's total industrial production amounts to the same 
percentage. The Warsaw Industr ial District ranks third, a f t e r the Upper 
Silesian and Łódź Industr ial Districts, as regards employment f igure and 
the worth of its total industrial production. 

The studies under taken in order to clar ify causes of emergence of the 
Warsaw Industr ial District s tar ted with an analysis of the conditions of 
geographical environment. The analysis has revealed, however, tha t de-
velopment of the Warsaw Industr ial District cannot be possibly explained 
only with geographical factors. The area in question is outstanding for 
its exceptional destitution of natura l resources of which only some r aw 
mater ials for the ceramic industry are represented (clays and ceramic 
loams, sands, base sands and gravels suitable for production of building 
materials, and glasswork sands). On the other hand, the fair ly favourable 
r iver network played some role in the early stage of industr ial production 
in the region (mostly as a source of mechanical power and as waterways) . 
The significance of r ivers considerably declined around 1870 as s team en-
gine was becoming a more common fea ture along with expansion of the 
ra i lway network. Because there were not sufficient grounds to explain 
the causes of emergence of the Warsaw Industrial District wi th geogra-
phical factors it became expedient to examine and see how other factors 
affected the process of formation of the industr ial agglomerat ion over the 
years. This, in turn, called for the use of a historical method in the s tu-
dies. 

In an ef for t to secure a more clear historical analysis the whole period 
of development of industry in the area in question was divided into 5 
periods, according to the periodisation of Poland 's economic development 
as accepted by Polish historians: (1) unti l 1815, (2) 1815-1870, (3) 1870-
-1918, (4) 1918-1945, (5) since 1945. 

The historical analysis has shown that the Warsaw Industr ia l District 
had been formed under the influence of various political, economic, geo-
graphical, technological and other factors tha t played considerable role 
dur ing historical development of this par t of Poland. However, the most 
immediate cause to which the development of the Warsaw Industr ia l 
District may be ascribed is the fact of existence here, long before the 
advent of factory type industrialisation, of a ma jo r urban centre, Warsaw, 
which being the country 's capital city displayed the most dynamic rate 
of growth of all Polish towns. At a t ime when the appearence of the f irs t 
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s team engine is reported to have taken place in this area back in 1818 
Warsaw was a large city with a population of about 100,000. The local 
Warsaw marke t which was continuously growing along with the city's 
expansion was, therefore, one of the most impor tant — if not actually the 
most impor tant — factors at f irst contributing towards development of 
industry in this region. Since the sixties of the last century, in a period 
of a more rapid development of industry of the Polish Kingdom, other 
factors began to exert the decisive influence upon industr ial agglomera-
tion, both, in Warsaw and throughout its environs. Those factors were, 
f i rs t of all: 1. development of the Warsaw rai lway junct ion which until 
t he First World War was the largest re-loading station in rai lway-handled 
goods exchange between West European countries and Russia2 and which 
was providing a convenient t ransport connection to the raw material and 
fuels resources of the Upper Silesian Basin as well as to marke t s inside 
Russia. 2. existence in Warsaw of a ma jo r concentration of cheap manpo-
wer which, following the abolition of peasants ' serfdom in 1864, kept im-
migrat ing in large numbers f rom the countryside. 3. concentration in 
Warsaw of numerous enterprises and commercial organizations which 
facil i tated both, purchase of raw materials and sale of industrial products, 
and then Poland's largest grouping of banking organisations which made 
credits easily available. 4. benefi ts resulting f rom agglomeration of indu-
stry. 

The Warsaw sub-urban industry grew owing to Warsaw serving as its 
p r imary sale market . It also benefi ted f rom the concentration of skilled 
manpower , concentration of the above mentioned banking and commercial 
insti tutions and expanded in a close productive relationship with the in-
dustr ia l potential of Warsaw, still concentrating 50—70% of the total 
number of industrial workers of the investigated area. According to J. 
Chardonnet 's 3 clasiffication system, those facts fu l ly corroborate classifi-
cation of the Warsaw Industrial District as an industrial complex of u rban 
type. 

In the course of analysis of spatial development of the Warsaw Indus-
tr ial District the cartographic method was extensively used. There were 
two series of maps specially prepared for this purpose, one presenting 
location of industrial establishments employing over 100 workers at 11 
various cross-sections, namely: 1827, 1847, 1863, 1879, 1893, 1903, 1913, 
1921, 1938, 1946 and 1960, and the other presenting — at identical cross-
-sections — the industrial establishments which employed over 20 wor-

2 Goods transported in freighter waggons of the normal-gauged West Euro-
pean railways had to be re-loaded in Warsaw into waggons of the wide-gauged 
Russian railways. 

3 J; Chardonnet, Les grandes types des complexes industriels, Paris 1953. 
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kers. Two maps of the former series are enclosed herewi th , as an example 
(Figs. 1, 2). 

The two series of maps indicate tha t spatial development of the War -
saw Industr ial District was taking place through a peculiar "gemmat ion" 
of Warsaw industry. High wages of the workers and shr inking area of 
sites available for building, were followed by soaring prices for land 
within the limits of the city, account for the fact tha t larger industr ial 
establishments manufac tur ing for the local Warsaw market , or linked 
with the Warsaw indust ry by ties of cooperation, were willingly moving 
to erect their branch factories at Warsaw suburbs, mainly along-side 
rai lway lines which outlined directions of tha t "gemmation". New plants 
were springing up part icular ly at localities s i tuated on wha t was then 
known as Warsaw-Viennese rai lway line which was the supply route for 
raw materials and fuels t ransported f rom the Upper Silesian Basin. It 
was along this ra i lway line tha t the largest number of industr ial centres 
emerged in the region under examination. Zyradow became the largest 
of them and al though its emergence is closely linked wi th Warsaw mar -
ket, in the years 1870-1913, it kept developing almost independent ly of 
Warsaw, manufac tu r ing mostly for the Russian marke t and working 
chiefly on Russian imported raw materials. 

Some bearing upon the format ion of the present day picture of the 
spatial s t ruc ture of the Warsaw Industr ial District had the d i f ference 
between ra i lway gauges on either side of the Vistula which was in exi-
stence unti l the First World War. Since fuels and raw mater ia ls t rans-
ported by t ra in mostly f rom Upper Silesian Basin to localities on the r ight 
bank of the Vistula required re- loading in Warsaw f r o m the normal to 
the Russian, wide gauge f re ight waggons, industr ial establishments 
seeking to avoid incurr ing the extra cost usually chose locations on the 
lef t bank of the river. This is wha t accounts for the m a j o r disproportions 
in industrialization of Warsaw suburban areas on both banks of the 
Vistula. The disproportions have survived unt i l now, al though a f t e r the 
First World W a r rai lway gauge was standardised on both banks of the 
Vistula. The general spatial outlines of the Warsaw Industr ia l District 
became distinct as early as at the t u r n of the century. As of tha t date 
relatively small changes only have taken place in the ne twork of indu-
strial centres. 

Foremost among factors which had an adverse, restraining inf luence 
upon development of industry of the Warsaw Industr ia l District a re some 
of political nature . The fact tha t Warsaw was the country 's capital and 
tha t it was located on the main roads linking countries of Eastern and 
Western Europe great ly contributed to the fact tha t in the constantly 
changing political scene in this pa r t of the world Warsaw became s t ra te-
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gically important . This, too, explains why — in war t ime — the city was one 
of the top at tack targets of belligerents. Apar t f r om this Warsaw was the 
centre of several armed national risings against the occupant forces.* In 
the course of f ight ing and hostilities the area 's industry was usual ly 
destroyed to a larger or smaller extent . It was during the Second World 
War tha t it sustained the most extensive and devastat ing destruct ion and 
a f t e r the war it was necessary to build it in fact f rom the scratch. Econo-
mic effects of war and national risings, which manifested themselves in 
loss of marke ts necessitating substantial al terat ions of the productive pro-
file, also had an adverse bearing on development of indust ry in the War -
saw Industr ial District. One can hardly think of another m a j o r industr ial 
region in the world in whose development such political factors as wars 
and national rising should have played a greater role than they have in 
Warsaw. 

Ever since the very beginnings, branch s t ruc ture of industry was 
ex t remely varied in the area examined and this is a clear reflection — to 
a considerable measure — of the manifold requirements of the Warsaw 
market . The fact that sources of raw materials were to be found qui te 
fa r away made tha t there had developed f irst of all such industries which 
did not require much raw mater ia ls but a lot of labour. 

The way the branch s t ruc ture of industry was shaped in the Warsaw 
Industr ia l District is shown on the table enclosed to this paper, giving the 
number of employees in par t icular branches of indust ry in the area co-
vered by this s tudy at 10 various cross sections, namely: 1862, 1879, 1893, 
1903, 1913, 1921, 1938, 1946, 1956 and 1960 (Table 1). The choice of 
appropr ia te t ime sections depended almost entirely on availability of the 
relevant statistical data. The table i l lustrates also to some extent the 
dynamics of almost a century of Warsaw Industr ial District 's industr ial 
expansion expressed by the number of workers employed. 

In the process of industr ial development over the investigated area 
the most decisive role, as f a r as the branch s t ruc tur is concerned, was pla-
yed by textile, foodstuffs and metallurgical industries. F rom 1815 to 
1831 the textile industry was relatively prevalent over other industries, 
its output being largely oriented for export to Russia. Following the intro-
duction in 1831 of customs barr iers on the Polish Kingdom-Russian f ron-
t ier as a reprisal for the rising against the Russian rule, the text i le indu-
s t ry declined almost completely, part icular ly the woolen industry. It was 
not until a f t e r abrogation of the customs barr iers in 1850 tha t the text i le 
industry regained bet ter possibilities of expansion and in the years 1884 
to 1896 this industry became again the dominat ing fea ture of the area in 
question. F rom 1831 to 1884 the position of the relatively dominant indu-
stry went to foodstuffs processing which worked mostly for the local 
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marke t . In 1887 the leading position in the branch s t ruc ture of the 
Warsaw Industr ia l District was taken over by metal processing indus t ry 
which has retained its leading position unt i l present while ever increasing 
its prevalence over all other industries. 

The remaining industries played fa r more modest role in the region's 
industr ial s t ruc ture and their aggregate employment f igures practically 
never exceeded 10% of the total. 

Unti l the outbreak of the Second World War a relat ively low level 
of production concentration had been characterist ic for the Warsaw Indu-
strial District 's indus.try (Fig. 1). 

As regards the number of employees, the dominating role in indust ry 
sensu largo was played by the small-scale industry (factories employing 
up to 100 workers and trade workshops) whose development was enhanced 
by the extensive and complex Warsaw's market . A substant ial change in 
this respect took plaoa only in the course of reconstruction of the indus t ry 
f rom the ravages of the Second World War, at a t ime when the bulk of 
inves tment outlays — to the det r iment of the local marke t — was orien-
ted for the rebuilding and expansion of the large-scale industry of na-
tionwide significance. As a result large industrial establishments employ-
ing over 500 workers became the dominant factor in the industr ial pic-
tu re of the Warsaw Industr ial District, while, at the same time, the lo-
cal demand for a number of small sundry manufac tu red articles is not 
fu l ly met . The si tuation is singularly bad in the field of services of indu-
str ial character . It should be stressed, too, tha t the limitations imposed 
upon development of the small-scale industry, which constituted a basis 
of existence of a score of small towns and localities all over the examined 
area, were among the major factors which led to slowing down their 
growth and, often, their decline as well. 

The present day industrial branch s t ruc ture in the Warsaw Industr ial 
District, which has been shaping up over the past 20 years of post -war 
reconstruction, reveals a good many disproportions which give rise to 
m a n y problems tha t call for an immediate a t tendance and solution. The dis-
proport ions are f i rs t ly reflected in an inadequate development of p rodu-
ctive capabilities of the industries working for the local marke t and pro-
ducing f rom the locally available r aw materials . This, f irst of all, goes 
for the mineral (building materials) and foodstuffs industries. In conse-
quence it is now necessary to br ing to Warsaw at a considerable cost large 
quant i t ies of building materials f rom distant areas of the country whi le 
they could have well been manufac tu red f r o m the locally available loam, 
ceramic clay and sand deposits which abound within the limits of the 
Warsaw Industr ia l District. Similarly, a good many f a r m products (vege-
tables, f rui ts , livestock and so on) are dispatched f rom the Warsaw Indu-
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strial District 's area and the adjoining regions of Warsaw voivodship to 
processing plants in other voivodships and then are brought back again as 
ready products for market ing at Warsaw Industr ial District 's foodstuff 
shops. 

Another impor tan t disproportion in branch s t ruc ture of industry in 
the Warsaw Industr ia l District has been underdevelopment of the light 
industry, par t icular ly the clothing industry, which accounts for the fact 
that the re are difficult ies in providing employment for women. 

There are also ma jo r disproportions in as f a r as the present spatial 
s t ruc ture of indus t ry in the Warsaw Industr ia l District is concerned. The 
disproportions manifes t themselves mostly in spatial over-concentrat ion 
of indus t ry within the boundaries of Warsaw and in the tradit ional indu-
strial centres on the left bank of the Vistula as compared with the poorly 
industrialised areas of the Warsaw Industr ial District on the r ight bank 
of the Vistula and the extremely poorly industrialised par ts of Warsaw 
voivodship ad jacent to the Warsaw Industr ial District. Since the rapid rate 
of reconstruction and development of both, industry and service facilities 
in Warsaw a f te r 1945 failed to be followed by a corresponding rate of 
housing construction, the city housing conditions ranking, anyway, among 
Poland's worst on account of the atrocious devastation sustained during 
the Second World War, kept on deteriorat ing unti l 1954. In tha t year, 
seeking to remedy this deteriorating tendency, the Warsaw municipal 
authori t ies introduced regulations to control the inf lux to Warsaw of new 
residents f rom the outside. Among the consequences of those measures 
was stepping up the mass-scale commuting to Warsaw, which greatly 
exceeded any rat ional isochrone and also over-straining Warsaw suburban 
t ranspor t system. Most of the people commuting to Warsaw reside at the 
poorly industrialised areas of the Warsaw Industr ial District located on 
the r ight bank of the Vistula and in the neighbouring agricul tural areas 
of Warsaw voivodship. An il lustration of this situation will be found on 
map 3 enclosed to this paper . 

Any a t t empt at solution of this involved problem of irrational and 
onerous commuting calls for a far -going reduction and checking of the 
ra te of development of industry in Warsaw. This should be simultaneously 
followed by a f u r t h e r expansion of indust ry in the areas of the Warsaw 
Industr ia l District located on the r ight bank of the Vistula and in War-
saw voivodship outside the confines of the Warsaw Industr ial District, in 
centres which abound in potentially favourable conditions for industrial 
development. 

Institute of Geography 
Polish Academy of Sciences 
Warszawa 
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G E O G R A P H I A P O L O N I C A 7, 1965 

C H A N G E S I N T H E D I S T R I B U T I O N O F P O P U L A T I O N I N P O L A N D 
I N 1 9 5 0 - 1 9 6 0 * 

KAZIMIERZ DZIEWOŃSKI, LESZEK KOSIŃSKI 

1. M E T H O D APPLIED 

In order to analyse the distribution of population in a given area it is 
necessary to locate numerical data pertaining to the population. The 
simplest cartographic representat ion is a dot map which depicts the distri-
but ion of population by dots represent ing a given number of people. De-
cision as to how many people a dot should represent depends on the scale 
of a map, on the exactness of the data but also on the distr ibution of po-
pulat ion and in part icular on the degree of its concentration. Great va-
r iety in the degree of the concentration, characterist ic for a modern so-
ciety requires the utilization on the m a p of a diversified scale of dots or 
ra ther circles, spheres and other signs — otherwise a map would be ille-
gible in the most densely populated areas or else in the areas scarcely 
populated it would not be accurate. 

All the dot maps can give a p ic ture of a real distribution of popula-
tion which is most accurate, ex t remely clear and easy to grasp. However, 
they cannot be applied to any comparisons of the degree of concentration 
and they give no quant i ta t ive approach. For this reason it is necessary to 
introduce the relation of the number of population to the occupied area, 
e.g. the notion of population density. All the population data is collected 
according to the administrat ive units, whose area is as a rule well known. 
Hence computation of localized densities is quite easy. However those are 
average densities for given areas. If the area has a great var ie ty of con-
centrat ion of population then they are eliminated by the averages. In each 
administrat ive division there occurs great var ie ty of size of units both as 

* In this study prepared for the Committee for the Space Economy and Regio-
nal Planning of the Polish Academy of Sciences and for the IGU Commission on 
World Population Map also participated Elżbieta Iwanicka-Lyra, Krystyna Pudło-
-Palonka and Genowefa Ozga. 
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far as the i r area and population number is concerned — as a resul t maps 
of populat ion density are very of ten deformed and are lacking uniformity . 
It is obvious tha t the defects are reduced once the smaller adminis t ra t ive 
units are taken into account — poviats or gromadas but the deformat ions 
caused by inconsistency of administrat ive division and using the average 
values cannot be avoided. 

F u r t h e r diff icul ty in the analysis of the distribution of populat ion is 
caused by the changes of political and administrat ive divisions. Populat ion 
data and densities computed for a given division cannot be compared wi th 
another division and adjus t ing them to the same comparable pa t t e rn re-
quires ve ry laborious est imates and very o f t en yields doubtful results. 

All the mentioned difficulties were discussed on the internat ional 
jorum and in part icular by the IGU Commission on World Populat ion 
Map. The former chai rman of the Commission, a well known Swedish 
geographer , Professor W. William-Olsson, dur ing the meeting of the 
Commission in Zürich, June 1958 suggested tha t a density map be based 
on a dot m a p of population and a uniform, equiareal division of t he space. 
Owing to the fact tha t the Earth is a sphere, such a division should be 
associated with the ne twork of regular hexagons. The size of uni ts 1, 10, 
100 or 1000 km 2 would depend on the scale and accuracy of a map. On 
such a m a p it would be possible to compare densities and read the n u m -
bers of population within given units. Consequently it would combine the 
advantages of a density map and a dot map. 

The method suggested by Will iam-Olsson was used to compare the 
densities of population in the present ter r i tory of Poland dur ing 20th 
century . This paper is limited to the discussion of changes in the distr i-
but ion of population dur ing the decade 1950-1960. A ful l analysis of chan-
ges dur ing 1900-1960 was also completed and published in Polish [1]. 

This s tudy is based on the resul ts of two population censuses of 3rd 
December, 1950 and 6th December 1960. During both censuses pa r t of 
populat ion was not divided according to adminis t ra t ive units1. In this 
analysis tha t pa r t of population was ignored. Detailed not maps of po-
pulat ion for 1950 and 1960 were prepared according to the recommenda-
tion of the IGU Commission on World Populat ion Map which were made 
avai lable in 1961 [2]. The map was d ra f ted on the scale 1 : 500,000 and then 
photographical ly reduced to 1 : 1,000,000. The examples of both maps are 
shown (Fig. 1). One dot represented 200 rura l inhabitants and each town 
was represented by circles — projections of the spheres whose volume 
was proport ional to the number of inhabi tants according to the fo rmula 

1 In 1950 Census this part of population amounted to 394,000 (1.6% of total popu-
lation) and in 1960 — 370,000 (1.2%). 
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r = 0.5 f^ lO population. Distribution of dots and circles was based on the 
map of bu i l t -up areas which belongs to the series of General Land Use 
maps compiled in 1947-1955 under F. Uhorczak and was based on the to-
pographic sheets of 1930. The population data was available for 1950 for 
gviinas (administrat ive division of 31.XII.1950) and for 1960 for gromadas 
(administrat ive division of 3l .XII . 1960). The hexagonal networks wi th 
cells equal to 100 km 2 each were superimposed on the dot maps and po-
pulat ion density for each hexagon was computed. Density maps were 
f inal ly prepared on the scale 1 : 2,000,000 and the method apllied makes 
possible a f u r t h e r great reduction of maps. 

Finally, by comparing density maps of 1950 and 1960, a map of chan-
ges has been compiled. Since the surface of each hexagon is equal to 
100 km2 , density per 100 km2 indicates the number of population in each 
hexagon. Difference in density is then also a di f ference in absolute f igure 
of population. 

The compilation of the map of changes in population density created 
certain technical difficulties. Even a small displacement of dots could 
cause and indeed caused changes in number of population in a given 
hexagon. Analysis of the results and appropriate corrections made it possi-
ble to el iminate more serious deformations. General ly speaking, the me-
thod of Will iam-Olsson proved to be very well suited to the analysis of 
data pertaining to d i f fe ren t periods when the changes of basic units were 
f requen t . The resul ts achieved are certainly clearer and more accurate 
than those of previous studies. 

2 . D I S T R I B U T I O N OF POPULATION I N 1 9 6 0 A N D ITS CHANGES FROM 1 9 5 0 TO 1 9 6 0 

In 1960, an average density of population in Poland amounted to 95 
persons/km2 (in 1962—98). However average densities vary f r o m 38 to 156 
among voivodships and f rom 12 to 326 among poviats. In this comparison 
the densities of the 5 largest city-voivodships and 74 city -poviats we re 
excluded, since they per ta in to smaller areas but relatively uniform. Con-
sequent ly they tend to characterize differences in density of buildings in 
towns whereas the averages for voivodships or poviats ref lect variat ions 
in the distr ibution of populat ion (Table 1). 

In te rms of the hexagonal network (each hexagon represent ing 100 
km2) average densities vary f rom 0 (in some eastern par ts of the Carpa-
thians) to more than 4000 persons/km2 in Warsaw and Łódź. However, re-
gional d i f ferences in individual voivodships are very big in te rms of po-
viats as well as hexagons. It indicates tha t one can find in Poland two 
quite d i f ferent under ly ing types of d i f ferent ia t ion of the distr ibution of 
population: 
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(i) national different ia t ion, which resul ts directly f r o m the intensity 
of economic and social l ife and indirectly f r o m the d i f fe ren t endowment 
as f a r as minera l resources are concerned as well as f rom d i f fe ren t qua-
lity of soils and differences in invested capital, especially of the so-called 
in f r a - s t ruc tu re , of s t ruc ture and growth of populat ion and history of eco-
nomic, social and political changes; 

(ii) regional di f ferent ia t ion resulting f r o m present and past intensity 
of urbanization. 

TABLE 1. EXTREME VALUES OF P O P U L A T I O N DENSITY IN 1960 
(pe r sons /km 2 ) 

Voivodships Average 
density 

poviats 
extreme 
values* minimum 

hexagons 

maximum 

rural areas j urban areas 

Warsaw (including city) 117 44-215 26 300 4430 
Bydgoszcz 82 38-100 8 150 1330 
Poznań (incl. city) 89 38- 94 6 190 1530 
Łódź (incl. city) 135 58-112 32 160 4000 
Kielce 93 58-112 27 130 750 
Lublin 72 30- 95 13 120 970 
Białystok 47 25- 65 0 80 690 
Olsztyn 42 23- 56 4 45 640 
Gdańsk 111 32- 98 6 160 2100 
Koszalin 38 22- 56 4 35 360 
Szczecin 59 28- 57 2 40 890 
Zielona Góra 53 29- 88 12 65 550 
Wrocław (incl. city) 117 42-186 9 120 1800 
Opole 98 51-138 21 110 630 
Katowice 343 73-326 40 360 3470 
Cracow (incl. city) 156 78-245 14 200 1950 
Rzeszów 85 12-145 0 145 450 

Poland 95 12-326 0 c. 360 4430 

* Excluding cities-poviats and -voivodships 

It should be emphasized that the pa t t e rn of the lat ter depends on the 
character of the se t t lement network and more specifically urban network. 
The pa t te rns reflect such phenomena as the number and density of towns 
and dif ferent ia t ion in hierarchical relations of towns of a given class 
and size as well as the degree of concentrat ion of urban population in 
one main or several practically equal centers. 

All the data in the present s tudy were assembled as average densities 
wi th in the hexagonal network (Table 2). Class intervals were selected 
a f t e r a detailed analysis of data. Areas with densities below 150 per-
sons/km2 are those inhabited by ru ra l population, predominantly agricul-
tural , as well as by population of small towns with l-ess than a half do-
zen thousands of inhabi tants or so. Within the applied hexagonal network 
the small town does not inf luence the average density of population of 

http://rcin.org.pl



http://rcin.org.pl



D I S T R I B U T I O N O F P O P U L A T I O N I N P O L A N D 73 

a hexagon to an ex ten t to move it to the higher class and in par t icular 
to t he class of above 150 persons/km2 . Thus the accepted ne twork and 
a degree of generalization el iminate f r o m within the range of our vision 
small towns and set t lements . In ternal division of areas of a densi ty below 
150 persons/km2 into four classes enables us to select sparsely settled 
areas (as a rule wi th large water bodies especially in lake districts and 

TABLE 2. AREA A N D POPULATION IN DIFFERENT ZONES OF 
DENSITY IN 1960 

Population 
density 

persons/km* 

Area Population Population 
density 

persons/km* km« | % thousands % 

0 - 29 54,550 17.5 1071 3.6 
30- 59 105,900 33.9 4583 15.6 
60- 89 77,350 24.9 5478 18.7 
90- 149 43,100 13,8 4805 16.4 

150- 299 18,350 5.9 3653 12.4 
300- 599 7600 2.4 2934 10.0 
600-1199 2850 0.9 2277 7.7 

1200-2399 1450 0.5 2456 8.4 
2400 and more 600 0.2 2104 7.2 

Total 311,750 100,0 29,361* 100,0 

* Excluding population centrally recorded (not divided by territorial 
units) 

large wood and moor areas) with average densities below 30 persons/km2 ; 
areas normally sa turated with agr icul tura l population (30-59 persons/km2); 
areas with intensive agr icul ture (60-89 persons/km2 and with larger 
wooded areas also 30-59 persons/km2); and, f inally, areas with a surplus 
of labour characterist ic for agr icul tura l overpopulat ion or more intensively 
industrialized (90-149 persons/km2) . On the o ther hand, all the areas of 
density higher than 150 persons/km 2 (or more precisely 15,000 per 100 
km2) are as a ru le of u rban or of highly industr ial character . 

Areas wi th a density of more than 150 persons/km2 a re however also 
di f ferent ia ted depending on the size of town or city within a given he-
xagon or ex tent of the use of t he land for housing. On the whole, average 
densities of more than 300 persons/km 2 are associated with cities of seve-
ral scores of thousands; densit ies of above 600 persons/km 2 are associated 
with towns of one hundred thousands or more inhabitants; densities of 
more than 2000 persons/km2 character ize large agglomerations like Cra-
cow, Wrocław, Poznań, the complex of Gdańsk Bay, Bydgoszcz, Często-
chowa, and more than 2400 persons/km 2 occur in centres of complexes of 
a million or so (Upper Silesian Industr ial Region, Warsaw Urban Com-
plex, Łódź Industr ia l District). Local densities within individual towns 
can in fact d i f fe r very much f r o m the averages computed for hexagons 
of 100 km2 (Fig. 2). 
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In Poland apar t f rom highly industrialized and urbanized areas, one 
can def ine four distinct zones of the distr ibution of rura l population. 

A. In the lake districts in the north of the country, in wooded areas 
in the center and, in part icular , in the west and finally, in the mounta i -
nous sou th-eas te rn par ts of the country, the average density very rare ly 
exceeds 60 persons/km2 and in general does not exceed 30. These are areas 
of low acreage of agricul tural land and extensive agriculture. 

B. In the central par t of Poland extends a zone of densities 30-89 
persons/km 2 with those of 30-59 dominating. In the west of the country 
grea ter intensi ty of agricul ture is associated wi th a higher share of ru ra l 
non-agr icu l tu ra l population. In the east great f ragmenta t ion of f a rms 
and relat ively low intensity of agr icul ture occur. Consequently, the same 
densi ty the re indicates the existence of considerable labour surplus. 

C. In the southern par t of this country the average densities amount to 
90 and sometimes to 150 persons/km2 , and the most typical is 60-89. These 
are the areas with a very high intensi ty of agriculture, par t ly caused by 
the neighbourhood of large agglomerations of industry and population, 
and par t ly associated with the existence of very good soils. Sometimes 
these areas have very high latent labour surpluses, higher than in the 
zone B. 

D. Some islands in the south (in Silesia, in Cracow, Rzeszów and Kiel-
ce voivodships), where densities 90-149 dominate, sometimes 150-299 or 
even 300-599. In the western par t of this zone this is a resul t of s trong 
industr ial izat ion and in the east of considerable f ragmenta t ion of f a rms 
and still impor tant labour surpluses in ru ra l areas. 

The highest densities, however, characterize the u rban or urbanized 
areas (Table 3). As fa r as the absolute size of agglomerations is concer-
ned it is possible to distinguish Upper Silesian-Cracow conurbation and 
the metropol i tan region of Warsaw (Warsaw Urban Complex). F rom this 
point of v iew Wałbrzych and Łódź Districts a re only just s tar t ing and 
o ther large towns have not created suff icient suburban zones to enable us 
to consider t hem as conurbations or metropol i tan regions. However, the 
Carpa th ian Piedmont and the Holy Cross Mountains are certainly inte-
rest ing examples of areas where the re is a str ikingly and incommensura-
bly numerous population in comparison with the present development of 
product ive forces. 

A very interest ing comparison of average, median and modal densities 
for voivodships is presented on Figure 3. The m a p of average densities 
gives a generalized picture of population distr ibution in the whole coun-
t ry , and m a p of median values improves the pic ture in some voivodships 
wi th grea ter intensity of urbanizat ion processes by emphasizing the exi-
s tence of larger agglomerations which derange the regular pa t t e rn of po-
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pulation distribution. The most interesting map is tha t showing the typi -
cal (most f requent) values. It gives a relat ively good picture of the above 
mentioned main zones of the distribution of rura l population (Fig. 3). 

The map of changes in the period of 1950-1960 (Fig. 2c) indicates 
f irs t the existence of areas with population losses (18.5% of the area of 
the country), secondly areas of moderate growth (70%,), s trong growth 
(8.5%) and a very strong growth (3%). Thus the areas of depopulation and 
of strong concentration of population are about equal as fa r as their su r -
face goes. The situation is quite d i f ferent when population numbers a re 
taken into accout. Populat ion losses f rom depopulated areas amount to 
280,000 persons (c. 5% of total growth during tha t period) and the total 
increase in the areas of strong and very strong growth amounts to c. 
3,500,000 persons (c. 2/3 of total growth). The increase in the areas of 
moderate growth included 1,675,000 persons (c. 1/3 of total growth). These 
f igures prove tha t increase in the lat ter area was lower than na tura l in-
crease. Thus par t of the population emigrated f rom there to the areas 
of stronger concentration of population. Let us assume in view of the lack 
of possibilities of any other estimate tha t the total growth of populat ion 
(c. 20% during the decade) was originally evenly distr ibuted over the 
country. In order to obtain the changes as shown by the analysis of data 
for 1950-1960 it was necessary to move c. 3,150,000 people f r o m the 
areas of increase below the average into the areas of increases above the 
average. In fact, the numbers were much higher since they occurred in 
mult iple stages. All the largest agglomerations of populat ion were chara-
cterized by the increase above the average (Table 3) with the exception of 
Łódź (below the average) and the Upper Silesian Industr ial Region (near 
to the average). It should be emphasized that all the data in the Table 
3 is given for hexagons. Consequently it is independent of changes in ad-
ministrat ive divisions. The area of u rban agglomeration is a lways defined 
as a compact area with average density in 1960 exceeding 150 per -
sons/km2 . 

3 . CONCLUSIONS 

The growth of population 1950-1960 was higher in the western te r r i -
tories and slower in the remaining par ts of the country. I t is caused both 
by changes in na tura l increase and by immigration. Nevertheless a zona-
lity in the density pa t t e rn continues to exist, with the highest values in 
the south of the country and the lowest ones in the nor th . The character 
and scope of urbanizat ion was mainly regional in character . The last de-
cade did not change in any major degree a general picture of the distr i-
bution of u rban population. However, the growth of the largest u rban 
concentration (Upper Silesia) and of all the o ther main u r b a n agglome-
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rat ions (17.4-34.0%) was not higher than tha t of medium-size and small 
towns (46 and 36% respectively), Szczecin being the only exception 
(45.6%). This indicates tha t the principles of planned industrialization 
and directed urbanizat ion of the country were realized, that is to say, the 
planned economy was in over-all results successful. 
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Polish Academy of Sciences 
Warszawa 
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G E O G R A P H I A P O L O N I C A 7, 1965 

S T U D I E S O N T H E S T R U C T U R E O F C H A N G E S , P O T E N T I A L 

A N D C O N C E N T R A T I O N O F P O P U L A T I O N O F P O L A N D I N 1 9 5 0 - 1 9 6 0 * 

LESZEK KOSIŃSKI 

1. I N T R O D U C T I O N 

The resul ts of two last censuses of 1950 and 1960 and data of the current 
registrat ion of population made it possible to deepen the analysis of po-
pulation changes dur ing tha t decade. This article reports on three d i f fe-
rent studies which have been or will be published in ful l in Polish [3, 4, 
5]. The last two studies were made under the auspices of the Committee 
for Space Economy and Regional Planning of the Polish Academy of 
Sciences. 

2 . S T R U C T U R E A N D TYPES OF POPULATION CHANGES 

The method applied here was similar to that used by J . Webb in his 
s tudy on population of England and Wales [9]. All the units under discu-
ssion (in this case 396 poviats) were classified according to the ratios of 
na tura l increase and migrat ional change. 

Each poviat was represented by a point on a "Cartesian co-ordinate" 
graph. Its location depended on the size of the ratio of natura l increase 
( + y) or decrease ( — y) and ratio of migrat ional gains ( + x) or lesses (—x). 
On the same graph one diagonal axis indicates total population growth 
or decline (R = x + y) and the other diagonal the relative importance of 
the ratios of migrational and na tura l changes (a = x — y) (Fig. 1). 

Eight sectors, indicated by the let ters help to classify the units under 
discussion into eight types. To the r ight of the diagonal y = — x there 
a re uni ts characterised by population growth (A, B, C, D). The difference 
be tween them consists in the dominance of na tura l increase which exceeds 

* Thanks are due to those who contributed to the technical part of all the stu-
dies — to Krystyna Pudło-Palonka, Agnieszka Wojciechowska, M. Jerczyński, A. 
Imiołczyk and A. Piotrowski, and especially to Krystyna Choińska who prepared 
the programme and supervised the calculation at the Computer' Centre of the Po-
lish Academy of Sciences. 
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out-migrat ion (A), or in-migrat ion (B). In both cases a is negative. Type C 
represents these units where in-migrat ion exceeds na tura l increase and 
type D those where in-migrat ion exceeds na tura l loss. In both types C and 
D the value for a is positive. The remaining four sectors include types 

- X — y - y - y - x 

Fig. 1. Method of classification of areas based on the important of natural and 
migrational components of population changes 

A. Total change. Decrease, Increase, R — x + y; Relative role of migrat ional and na tu ra l 
factors; a = x — y; rat io of migrat ions lower than rat io of na tu ra l change x < y, O > a; 
ra t io of migrat ions higher than rat io of na tu r a l change x > y, O < a; B. In-migra t ion (+x) , 

Out-migrat ion (—x), Natura l increase ( + y), Na tu ra l decrease (—y) 

with population losses caused by the na tura l loss exceeding in- (E) or o u t -
-migra t ion (F) or else out-migra t ion exceeding na tura l loss (G) or increase 
(H). The value of a is respectively positive (E, F) or negative (G, H). 

The basic mater ia l for this s tudy was obtained f rom resul ts of popu-
lation censuses of 1950 and 1960 recomputed for comparable aerial units 
according to the admini t ra t ive division of J anua r y 1, 1962. By comparing 
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both numbers it was possible to establish the total populat ion change in 
the units under discussion. Moreover the data of civil registers, pertaining 
to b i r ths and deaths were utilized. These data was given for the admi-
nis t ra t ive units as they existed in d i f ferent periods of time; since the di-
visions changed several t imes it was necessary to make appropr ia te esti-
mates in order to obtain comparable data. By comparing total change 
wi th na tura l increase the balance of migrat ion was established. Eventual ly 
ratios were computed as compared with the average number of the popu-
lation. 

The total growth of population dur ing the last decade was equal to 
17.2% in relation to the total population. At the same t ime na tura l in-
crease amounted to 18.2% leaving an out-migra t ion balance of 1%*. Na-
tura l increase occurred in all the poviats, its size varying as a rule be-
tween 10 and 2 0 % sometimes exceeding 30 or even 40% (recently settled 
poviats of nor the rn and western territories). Migration balances were 
much more diversified. Losses occurred in 266 poviats while gains in the 
remaining 130 rare ly exceeded 20%. 

All poviats in Poland can be classified according to the 4 types, but 
the major i ty of them belonged to A and B which were characterised by 
total gain depending mostly on na tura l increase. Type A includes poviats 
w h e r e total growth occurred despite out -migra t ion more than compensa-
ted by na tura l increase. In the types B and C na tura l increase was accom-
panied by in-migrat ion, wi th na tura l increase dominating in the type B 
and in-migrat ion in the type C. The number of poviats wi th population 
decline caused by heavy out-migrat ion was limited to 7 (type H). 

Towns and cities belong as a rule to the types B or C, whereas the ma-
jor i ty of rura l poviats was classified as A. Poviats of nor the rn and we-
s te rn terri tories s tand out with their higher na tura l increase (Fig. 2). 

Out-migrat ional poviats of type A are the most numerous (c. 64% of 
investigated units), covering 8 0 % of the area of the country and repre-
senting 57% of national population. We can find them in all the par ts 
of Poland but especially in the centre. They can be found also in the west 
and north but there indices of growth are much higher which proves that 
high natura l increase in a much greater degree compensates for migratio-
nal losses t he re than in the central and eastern poviats whe re na tura l 
increase and total growth are much lower. 

1 In fact migrational loss was probably smaller, since the comparison of the 
data of the 1960 census with the estimate based on 1950 and current registration 
reveals a difference of 130,COO or c. 0.5°/o as compared with the mean number of 
population. If we attribute the difference to the overestimation of natural increase 
(underestimation of emigration is rather unlikely) then natural increase should be 
estimated at 17.7% and migrational loss at 0.5%. Total growth would remain un-
changed — 18.2%. 
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Much less numerous are poviats classified as B. Almost half of those 
are towns and cities. Consequently al though these poviats represent me-
rely 17% of the area, they concentrate almost one th i rd of the population. 
Poviats of this group wi th the growth of ten exceeding 40°/oi main ly due 
to the high na tura l increase are located as a compact belt along the we-

Fig. 2. Types of population changes in Poland in 1950—1960 
I — ru ra l areas in western and nor the rn terr i tor ies ; II — ru ra l areas in cent ra l and eastern 
terr i tories, III — ru ra l areas in highly industr ial ized par ts of cen t ra l and eas tern terr i tories, 
IV — urban areas, a. in cent ra l and eastern terri tories, b. in no r the rn and wes te rn terr i tor ies 

stern boundary of Poland. Some groups can also be found around large 
cities, especially around Warsaw and Upper Silesia. Finally this type in-
cludes several cities f r om all over the country. 

As type C only 21 units were classified, out which cities consti tute 
86%. They represent only 1.3% of the total area bu t c. 10% of population. 
Cities of this type are concentrated especially in south-eas te rn pa r t of the 
country. Here intensive in-migrat ion exceeds na tu ra l increase and as a 
result total growth amounted to very high values exceeding 50 or even 
70%, (Ustrzyki Dolne, town Stalowa Wola, town Koszalin, Wolin, town 
Tychy). 

Finally the small group of declining poviats where out -migra t ion 
exceeded na tura l increase, represented in 1960 hardly 1.3% of population. 

The map of types shows the existence of concentric pat terns, wi th the 
most distinctive around Warsaw. Warsaw in the centre is characterized 
by the excess of in-migrat ion over na tura l increase (C), in 9 sur rounding 
poviats na tura l increase dominates over in-migra t ion (B), these being 
circled round by the out -migra t ion area (A). Similar pa t terns though on 
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a smaller scale occur around Gorzów, Częstochowa, Lublin and Cracow. 
In the last case there is also a four th zone — that of depopulated poviats 
(H). Remaining great cities as Gdańsk, Bydgoszcz, Poznań, Wrocław have 
not created a three- level pat tern . Even in the central par t of those urban 
areas na tura l increase dominates. In-migrat ion zones are in many cases 

Fig. 3. Distribution of types of population changes in Poland in 1950—1960 by poviats. 
A — n a t u r a l increase > emigration, B — na tu ra l increase > imigration, C — imigration > na tu -

ra l Increase, H — emigrat ion > na tu r a l increase 

limited only to the towns. It may be of some interest to point out tha t in 
less developed areas of eastern Poland one can find more contrasting 
proximity of active type C with out-migrat ional type A or even H (Bia-
łystok, Rzeszów and others). 

The si tuation is d i f fe ren t in the Upper Silesian Industr ia l Region. On 
the whole, the area is characterized by in-migrat ion (B and C), its central 
par t however can be divided into two di f ferent types. In the eastern par t 
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the most active towns of type C occur, whereas western cities grew 
mainly as a result of natura l increase while the balance of migrat ions was 
negative. It is most likely caused by the emigration of the late 1950's 
which also affected Racibórz and Strzelce (type A). Towns and cities with 
strong in-migrat ion are located on the f r inge of an industr ial area (Dą-
browa Górnicza, Jaworzno, Tychy), thus reflecting the deglomerat ion 
policy applied in the Upper Silesian Industr ial Region. (Fig. 3). 

Dur ing f u r t h e r research the types distinguished will be analyzed aga-
inst the background of the changes in the economic s t ruc tu re and urba-
nization of the country. 

The concept of population potential based on the concepts applied in 
physics and astronomy was introduced into geographical s tudies by J. Q. 
S tewar t [6] and is f u r t he r developed by W. Warntz [7, 8]. Potent ial in 
a given place varies directly with the size of population in this and all the 
other points of a system and inversely with the distance be tween this and 
other points. 

Maps of population potential of Poland in 1950 and 1960 were based 
on 271 and 326 control points. These were poviats and the largest con-
centrat ion of population in each poviat was considered as a point of r e -
ference. Time consuming calculations (about 180,000) were made on the 
Danish computor G.I.E.R. in the Computor 's Centre of the Polish Acade-
m y of Sciences in Warsaw according to the formula : 

where : V; potential at a point i, 
Pi population at a point i, 
Pj population a t any other point j, 
A c o n s t a n t index for every point, depending on the compact-

ness of the terr i tory, f rom which it is possible to calculate 
the potential of a given group "on itself", 

Djj distance between point i and any other point j. 
Distance was calculated by the computor which was given the location 

of all the reference points within the "Cartesian co-ordinates" super im-
posed on the m a p of Poland on the scale of 1 : 1,000,000. The area of the 
country was thus divided into 2500 squares with a side of 13 km. The size 
of squares was dependent on the size and spacing of the characters used 
by the typewri ter of the computor. Results of calculations were typed by 
the computors in places previously indicated (Fig. 4). 

3 . P O P U L A T I O N POTENTIAL 
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As a result of the limited width of paper sheets it was necessary to 
glue together f ive sheets in order to obtain an area of suff icient size for 
a map. The resul tant map was used as a base to d r a w the isolines of the 
potential. They were d rawn 50,000/km apar t and on the map of changes 
10,000/km apart . 

In both years 1950 and 1960 the highest potential occurred in the cen-
t re and south of the country with top values around the Upper Silesian 
Industr ial Region and Warsaw. Also the other big cities — Łódź, Wro-

claw, Poznań and Gdańsk were characterized by the high potential values. 
During the last decade isolines moved outwards. At present, the ma jo r i ty 
of the country is included within the isoline of 150,000/km, and areas of 
less than 100,000 are limited to two strips in the nor thwest and nor theas t 
(Fig. 5, 6). 
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A very interest ing map is that of potential changes. It indicates tha t 
the greatest increase occurred around cities, which reflects processes of 
urbanizat ion. The ma jo r par t of Poland experienced an increase of 

Fig. 5. Potential of population in 1950 
1 — poviats borders, 2 — voivodship towns 

20,000-30,000. The lowest increase was located along the eastern, and 
only to a limited extent , along the western boundaries of the country 
(Fig. 7). 

4 . CONCENTRATION OF POPULATION 

The s tudy of the concentration of populat ion was based on the Lorenz 
curve. Its application to demographic-geographical research was recently 
discussed by O.T. Duncan [1]. However, as compared with the classical 
method, a certain modification, proposed by R. Jedu t [2] was introduced. 
This was the use of a modified index k according to the formula : 
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where rj s tandard index of concentration result ing f rom comparing the 
area limited by the diagonal and the curve with the total area of 
a triangle, 

alf a2 upper and lower par ts of the area limited by the diagonal and the 
curve. 

Fig. 6. Potential of population in 1960 
1 — poviats borders, 2 — voivodship towns 

F r o m the modified index k it is possible to de termine additionally 
which factor influences the phenomenon of concentrat ion more — the 
existence of large underpopulated areas (a2 > alt hence r] <C k), or consi-
derable agglomerations of population (a2 <C a1} hence rj > k). 

An analysis was made for 260 poviats or groups of poviats in 1950 and 
280 in 1960 (Fig. 8). 
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The index of concentration increased between 1950 and 1960 f r o m 0.395 
to 0.410 and the modified index k f r o m 0.473- to 0.519 (in both cases the 
m a x i m u m is equal to 1). This means tha t the increase of concentrat ion 
was main ly due to the growth of the largest agglomerations since range 

aL between k and rj expanded (the relation —- in 1950 was equal to 1.198 

and in 1960 1.264). 
The concentration of population was also shown by dividing total po-

pulat ion into f ive vi r tual ly equal groups ranging f rom those of the lowest 
densit ies to those of the highest (Table 2). During the decade under ana ly-

Fig. 7. Changes of population potential between 1950 and 1960 
1 — poviats borders, 2 — voivodship towns 

sis the area of lowest densities has expanded while that of higher densit ies 
has shrunk . At the same t ime density increased in all groups. In poviats 
with the lowest densities the density increased by 20% while tha t in the 
highest densities grew by 37%. The distr ibution of the five groups of con-
centra t ion is shown on the map (Fig. 9). 
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Fig. 8. Concentration curve of population in 1950 and 1960 
Percentage of population (cumulative array) , OA, CB; Percen tage of area (cumulat ive array) , 

OC, AB. 

A wide zone of lowest densities represented by 123 poviats ex tends 
along the western and nor thern boundaries of Poland. This zone is na r ro -
wer along the eastern boundary. The next group of 80 poviats is concen-
trated in the centre of the country. It forms a type of circle with the cen-

TABLE 2. CHANGES OF CONCENTRATION OF POPULATION 
BETWEEN 1950 AND 1960 

Population 
% 

Area (%) Average density of 
population per sqkm. Population 

% 
1950 1960 1950 1960 

c. 20 
c. 20 
c. 20 
c. 20 
c. 20 

42-0 
25-5 
18-6 
11 2 

2-7 

42-5 
271 
18-3 
9-6 
2-5 

36 
63 
87 

142 
570 

43 
73 

102 
187 
772 

100 100-0 100-0 79 94 

t re near Łódź. The third group of 63 poviats fo rms a broken let ter V with 
concentration in the midsouthern par t and two branches extending to the 
north and west. The four th group of 39 poviats is divided into several 
islands usually surrounding the 9 poviats of the f i f th group which repre -
sent the main industrial and u rban centres of the country. 
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5. CONCLUSIONS 

This paper presents the results of studies in which more exact statisti-
cal methods were applied in order to investigate the demographic spatial 
phenomena. The results are sat isfying especially where a longer series of 
comparisons has been made. It should be noted tha t studies of population 
potent ial and concentration were made for four periods (1910, 1931, 1950 
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a n d 1960). T h e poss ib i l i t i e s of t h e a p p l i c a t i o n of s t a t i s t i c a l m e t h o d s i s 
o b v i o u s l y m u c h m o r e e x t e n s i v e . I n p a r t i c u l a r t h e a p p l i c a t i o n of c o r r e l a -
t i o n m e a s u r e s s e e m s to b e e s p e c i a l l y r e w a r d i n g . 

O n t h e o t h e r h a n d , t h e p r e c i s e s t a t i s t i c a l a r r a n g e m e n t of t h e d a t a a n d 
t h e m o r e e x a c t a n a l y s i s do n o t f r e e t h e g e o g r a p h e r f r o m t h e n e e d t o i n -
t e r p r e t e t h e a n a l y s e d p h e n o m e n a . 
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G E O G R A P H I A P O L O N I C A 7, 1965 

C H A N G E S O F T Y P E S O F T O W N S 1  

STANISŁAW LEWIŃSKI 

In Poland, the use of the population's professional s t ructures for research 
on municipal types and functions has a long standing tradit ion; for exam-
ple the works of Kostrowicki and Kosiński might be enumera ted here2 . 
As a result of such research, both the method of calculating the professio-
nal s t ruc tures of the population and of their funct ional s t ruc tures has 
been elaborated, and the basic types of Polish towns have also been de-
scribed. The contributions mentioned above were based on census data 
coming f rom one single period only, and, therefore, had a static chara-
cter. 

In continuing research in this field, one must ask the question whe the r 
the municipal funct ions and types of towns described have a pe rmanent 
and unchanging character, or whether the funct ions of towns undergo 
changes and t ransformations. The process of the t ransformat ions of the 
funct ions of towns over longer periods, e.g. periods of several hundreds 
of years, does not produce any doubts. There can be no question tha t 
contemporary towns do di f fer f rom the towns of the period of early ca-
pitalism, let alone f rom the towns of the feudal period. The character of 
the t ransformat ions which occur in contemporary towns, however, has 
not yet been adequate ly explained. It is a relatively easy ma t t e r to observe 
physiognomic changes, e.g. changes in the type of the building, or the 
increase in the importance of traffic. On the other hand, the character 
of pure ly economic changes has not yet been suff iciently elucidated. 

Quite a n u m b e r of Polish publications which approach the subject in 
an evolutional way have a monographic character , and limit themselves 

1 Research on the changes in the functions of towns has been carried out in the 
Institute of Town Planning and Architecture in the years 1961—1964. The full results 
of such research are contained in S. Lewiński, Zmiany struktur zawodowych lud-
ności w dużych i średnich miastach polskich (The changes in the professional s tru-
cture of the population in the large and medium-sized Polish towns). 

2 J. Kostrowicki, "O funkcjach miastotwórczych i typach funkcjonalnych miast" 
(Sum. Basic functions of towns), Przegl. geogr. 24 (1952), 1-2, pp. 7-64. 
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to analysing the changes which occur in one single city or town, or else 
on a certain defini te area of the country, and do not make it possible to 
draw conclusions of a more general character3 . The present article reports 
some of the results of the investigations in an a t t empt to answer the que-
stion above. 

SOURCES A N D METHOD OF RESEARCH 

The investigation included eighty cities and towns administrat ively 
independent of the surrounding poviats. This group included all the 
Polish cities and towns which, in 1950, had more than th i r ty thousand 
inhabitants, as well some of the towns with twen ty - f i ve to th i r ty thou-
sand inhabitants. The group under investigation may be described as the 
large and medium-sized Polish cities and towns. 

The research was based on the data of the s t ruc ture of the population's 
employment, contained in the General Censuses. During the period of t ime 
which interests us here, four censuses were carried out on the ter r i tory 
of Poland: in the years 1921, 1931, 1950 and 1960. Among the eighty towns 
investigated there were twenty towns which belonged to Germany in the 
in t e r -war period of 1918 to 1944. Information concerning employment in 
those towns in the in t e r -war period has been obtained f r o m the German 
General Censuses of the years 1925 and 1933. 

The method of dividing the employed population into categories d i f fe r -
ed between one census and anoth-er. All the mater ial available has been 
recalculated into the group of categories of employment which was used 
in the censuses for the years 1950 and 1960. There are ten sections: 

I — Indus t ry and handicraf ts 
II — Construction 

III — Agricul ture and fores t ry 
IV — Transport and communication 
V — Commerce 

VI — Communal economy 
VII — Education and cul ture 

VIII — Health protection and social wel fare 
IX — Administrat ion 
X — Miscellaneous 

3 A. Chramiec, Zagadnienia struktury zatrudnienia ludności miast na przykła-
dzie województwa rzeszowskiego (Problems of the structure of the employment of 
the population as exemplified in the voivodship of Rzeszów), Prace Inst. Urban. 
Archit. 65, 1962; L. Kosiński, Procesy ludnościowe na ziemiach odzyskanych w la-
tach 1945—1960 (Sum. Demographic processes in the recovered territories f rom 1945 
to 1960), Prace geogr. IG PAN, 40, Warszawa 1963, pp. 128; A. Werwicki, Przemiany 
funkcji osiedlotwórczych w okręgach Wałbrzycha, Świdnicy i Dzierżoniowa (The 
changes in the basic town functions in the districts of Wałbrzych, Świdnica and 
Dzierżoniów), Doctoral Thesis, Institute of Geography of the Polish Academy of 
Sciences, typescript, Warszawa 1962. 
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In the course of an introductory analysis, employment in agricul ture 
and fores t ry was eliminated, as it was not typical of towns of tha t size 
with which this s tudy is concerned. The indices of employment in the 
several sections have been calculated per thousand of town inhabitants, 
including only those who earned their livelihood in non-agr icul tura l t ra -
des. 

The overall employment index in all the sections varied between 300 
and 400 persons per one thousand inhabitants, which bears witness to 
a considerable di f ferent ia t ion of the professional activities among the 
inhabi tants of various towns. An analysis of such professional activities, 
carried out with a division into age and sex groups, has indicated that the 
principal source of the differences which appear as between one town and 
another were the di f ferences in the professional activities of women in 
the "product ive" age, i.e. be tween the ages of eighteen and f i f ty - f ive . 

The highest professional activity has been found to exist in the towns 
which were centres of the texti le industry, and in the largest cities, 
which have highly developed services. In both groups of towns the high 
index of professional activity has been achieved owing to the large par t i -
cipation of women. 

When comparing employment in the p r e -war , and in the post-war, 
periods, it has been found tha t essential changes have taken place in the 
sphere of unemployment . The unemployed, in the nineteen-thir t ies , con-
st i tuted, in some towns, near ly th i r ty per cent of the total number of the 
so-called "employed", but in the pos t -war period, and a f t e r the intro-
duction of the planned economy, they ceased to be a social problem. The 
changes which occur in the proportions of employment between the va-
rious sections, have been presented in Table 1. 

The most characterist ic fea tures are: 
1. The pe rmanen t and part icular ly strong increase in the pos t -war 

period in socio-cultural services, heal th protection and education. This 
is undoubtedly connected with the widening of education and the intro-
duction of f r ee general medical at tention. 

2. A very strong increase was found to have occurred in the section 
of construction, which is undoubtedly a manifesta t ion of the processes of 
industrialization and urbanization. 

3. Between the p r e - w a r period and the year 1950 a t remendous in-
crease was also found to have occurred in the section of administration. 
In the period of 1950 to 1960, however, the proportion of those employed 
in this section has decreased. 

4. Equally clear are the decreases in the proportion of commercial 
employment , and in the numbers of domestic servants, which constitute 
the main component of the miscellaneous group. 

7 Geographia Polonica http://rcin.org.pl
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Both phenomena are undoubtedly connected with the consti tutional 
and social changes which occurred in Poland in the pos t -war period. 

Af te r describing the general tendencies of change, the analyses pro-
ceeded to deal with the changes which had occurred in the separate 

TABLE 1. CHANGES IN THE INDICES OF EMPLOYMENT FOR 
THE PERIOD 1921-1960 IN THE TOWNS INVESTIGATED 

Year 

1921/25 1931/33 1950 1960 

Industry indices 1 162 176 194 194 
2 100 108 120 120 
3 42-7 41-7 43-8 45-9 

Construction 1 15 23 44 40 
2 100 154 294 265 
3 4 0 5-4 9-9 9-5 

Transport 1 34 28 32 32 
2 100 82 94 94 
3 9-8 6-6 7-2 7-6 

Commerce 1 68 69 55 43 
2 100 102 82 63 
3 17 9 16-3 12-4 10-2 

Communal economy* 1 14 17 15 15 
2 100 121 107 107 
3 4-1 4 1 3-4 3-6 

Education* 1 12 15 26 30 
2 100 125 225 250 
3 3-5 3-6 5-9 71 

Health* 1 6 9 15 20 
2 100 150 250 330 
3 18 2 2 3-4 4-7 

Administration* 1 27 28 51 37 
2 100 103 193 140 
3 7-6 6-9 115 8-8 

Miscellaneous 1 39 53 11 11 
2 100 168 34 31 
3 10-3 12-8 2-5 2-6 

* The indices in the 1921/1925 and 1931/1933 columns refer to the 
towns which both-before and after the war were Polish 

1-employment per 1000 inhabitants, 2-rate, 3-per cent 

groups of towns. In order to analyse the types of towns and their mun i -
cipal functions, a division was made into dominant and specialized f u n -
ctions. 

The name of a dominant funct ion has been given to the section of 
employment, in which the largest number of the inhabi tants of the town 
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in quest ion worked. The dominant funct ion defined the relations inside 
the town. 

The name of a dominant funct ion has been given to the section of 
employment , in which the index of employment in the town under inve-
stigation was higher than the indices of employment in the same section 
in other towns. Therefore the specialized funct ion defined the role of the 
town with regard to the neighbouring towns. 

The introduction of this division was indispensable, because the spe-
cific weight of employment in various sections was not the same. For 
example those employed in industry were of ten more numerous than 
those employed in transport . The section of industry was, in the major i ty 
of towns, the most numerous and the dominant section. 

At the same time, however, the indices of employment in t ransport 
varied considerably. In some towns they were several, and even more 
than ten times higher than in others. Thus the index of employment in 
t ranspor t might, in one town be the second section of employment in 
te rms of numbers , but, at the same time, it might also be m a n y times 
higher than the index of employment in t ranspor t in any other town. Such 
situations were given the name of specialized functions. 

Af t e r calculating the indices of employment (i.e. the number of people 
employed in a given section per 1000 inhabi tants of the town), such indi-
ces of employment were divided into seven classes within each section. 
Class I included the towns with the lowest indices of employment , and 
Class VII — those with the highest indices (Table 2). 

TABLE 2. THE ACCEPTED INDEXES OF EMPLOYMENT IN TOWNS BY CLASSES 
NUMBER OF EMPLOYED PER 1000 INHABITANTS OF THE TOWN ACCORDING TO 

SECTIONS OF THE ECONOMY 

Class Industry Construc-
tion Transport Commer-

ce 

Commu-
nal 

economy 
Education Health Admi-

nistration 

I 50— 99 1— 9 1—14 10—29 1— 4 1— 9 1— 7 1—14 
II 100—139 10—19 15—24 30—34 5— 6 10—14 8—12 15—24 

III 140—179 20—29 25—34 40—49 7— 9 15—19 13—17 25—34 
IV 180—219 30—39 35—44 50—59 10—14 20—24 18—23 35—34 
V 220—259 40—49 45—59 60—69 15—19 25—29 24—29 45—54 

VI 260—299 50—59 60—79 70—79 20—24 30—39 30—39 55—74 
VII over 300 over 60 over 80 over 80 over 25 over 40 over 40 over 75 

Those sections of employment, in which the index has reached the 
level of Class VI or VII have been described as basic specialized functions. 

Those sections, in which the index of employment has reached the 
level of Class V have been described as additional specialized functions. 

All the cities and towns under investigation have been divided into 
the following groups: 

7* http://rcin.org.pl
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1. towns specializing in one basic funct ion; 
2. towns specializing in one basic function, and having, at the same 

time, additional functions, 
3. towns specializing in several basic functions, 
4. towns wi thout specialization (or: towns with mixed functions). 
This division has a static character. A similar division has been carried 

out four times, on the basis of the specialization indices obtained f rom 
the years 1921-1925, 1931-1933, 1950 and 1960. 

As a result , for each town four pieces of information have been obta-
ined, each of them f rom a d i f fe ren t period of time. Such information has 
determined whe ther the town in question did, in a given period, possess 
any specialized function, and if so, its name was given. On the basis of 
such static sequences the basic types of changes were then established. 

These were as follows: 
o—o the town nei ther had nor has any specialization 
o—X the town is gaining a specialization 
X—X the town maintains its previous specialization 
X—Y the town is changing its specialization 
X—o the town is losing its specialization 
The symbols X and Y may mean specialization in one or in several 

sections of employment (I, C, Tr, T, A, E and H4). 
The five var iants mentioned above have served to define the basic 

t rends in the t ransformat ions of municipal functions. We shall discuss 
such t ransformat ions in turn, according to the sections of employment . 

T H E I N D U S T R I A L T O W N S ( I ) 

Among the industrial towns the most typical fo rm of development of 
changes is the (I—I) sequence. 

Nine p r e - w a r industrial towns have maintained their specialization 
unchanged in the pos t -war period. They were: f ive towns of the Łódź 
region, viz: Łódź, Pabianice, Zgierz, Zduńska Wola and Tomaszów, as 
well as: Żyrardów, Czeladź, Zawiercie and Bielsko. 

A f u r t h e r nine towns have gained an industrial specialization since the 
war . Among such towns, however, two di f ferent groups should be distin-
guished: 

The f irst group includes those towns which f igured in the pervious 
periods under the heading of "non-specializing". Consequently, such 
towns vary according to the (o—I) variant . They comprized two towns of 
the Upper-Si les ian Industr ial Region, Kalisz and Ostrowi-ec. 

4 I — industry, C — construction, Tr — transport, T — commerce, A — ad-
ministration, E — education, H — health. 
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The second group includes those towns, which have received the r ights 
of poviats independent f r om the surrounding poviats only a f t e r the war , 
and have been introduced into statistics at once as strongly industrialized 
towns; they were: Skarżysko, Starachowice, Jaworzno, Stalowa Wola and 
Świętochłowice. 

Another group includes those industrial towns which a re losing their 
industr ial specialization (I—o). 

Seven industr ial towns have become t ransformed into towns with 
mixed, non-specialized functions. They were, before the war : Zabrze and 
Będzin, and a f t e r the war : Bytom, Chorzów, Sosnowiec, Częstochowa and 
Wałbrzych. 

The changes within this group of towns are of special interest , be-
cause all of them, excepting only Będzin, are large towns, of over one 
hundred thousand inhabitants . The changes described seem to bear wit-
ness to the fact tha t there does exist an upper limit of town size, above 
which towns lose their specialization, and gain a number of other f u n -
ctions, and also tha t there exists a tendency for this limit to be falling. 

The only exception to tha t regular i ty is Łódź. With a population of 
700-thousand, the centre of the texti le industry, in spite of a strong in-
crease in the funct ions of administration, education and heal th (since the 
war five higher schools have been created in Łódź), continued to main-
tain its specialized industr ial funct ion. This is probably due to the high 
rate of professional activity of the women employ-ad in the texti le in-
dustry . 

Among the industr ial towns there have been but two cases of change 
f rom one funct ion to another , (I—X) or (X—I). 

Zielona Góra, which had been an industrial town before the war, has 
been t ransformed since then as the seat of the voivodship authori t ies into 
a town with a specialized funct ion of administration. Świdnica was a 
commerce and service town before the war, has been t ransformed since 
then into a town with a specialized industrial function. 

COMMERCIAL T O W N S ( T ) 

In the p r e - w a r period the most numerous group consisted of towns 
with a specialized commercial function. 

This funct ion appeared ei ther as an independent funct ion (in the case 
of ten towns), or else accompanied by another additional funct ion, most 
f requent ly that of adminis t ra t ion or indust ry (nine towns), or else as 
a funct ion parallel to another specialized funct ion (Gdańsk and Opole: 
T + Tr, Olsztyn: T + AE). 
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The later development of the commercial towns is interesting. Only 
in Olsztyn and Koszalin, has the specialized commercial funct ion made its 
appearance in the pos t -war period again (T—T). Among the remaining 
t w e n t y towns, in four cases the p r e - w a r commercial towns did not have 
any specialized funct ions a f t e r the war (T—o). These were two towns in 
the old territories, Zamość and Tarnów, and two towns in the western 
terr i tories: Legnica and Jelenia Góra. Only in one instance (Świdnica) did 
a p r e - w a r specialized commercial town gain a f t e r the war, a specialized 
industr ial funct ion (T—I). 

The most typical development sequence was the t ransformat ion of a 
p r e - w a r commercial town into an administrat ive function, which was 

A 
of ten accompanied by a specialized funct ion of education (T ). 

E 
This was the t rend which appeared in the ma jo r i ty of the towns of the 

wes te rn territories, in Wroclaw, Opole, Koszalin and Olsztyn (all of which 
a re seats of voivodships administration), as well as in non-voivodship 
towns, such as Brzeg, Słupsk and Nysa. 

There has appeared a di f ference between the two groups mentioned 
above. The voivodship cities (with the -exception of Wroclaw) have 
mainta ined the specialization in administrat ion throughout the whole of 
the 1950 to 1960 period (T—T—A—A), while the three non-voivodship 
towns have gained a specialization in administrat ion in the year 1950, bu t 
since lost it and in 1960 were already towns with mixed, non-specialized 
funct ions (T—T—A—o). It would be difficult , at the present moment , to 
judge whe ther this is a form of p r imary activization of the towns through 
the in termediary of the administrat ive apparatus , specific for the western 
terri tories. Nevertheless the fact remains tha t this was precisely the kind 
of evolution cycle exhibited by the major i ty of the towns situated in the 
wes te rn terri tories. 

Apar t f rom the var iant described above (T—A), a number of towns 
which before the war, specialized in commerce, have been t ransformed 
since the war into towns with a specialized funct ion of education (T—E). 
The educational funct ion appeared ei ther in the 1950 Census, or f rom the 
most recent data of 1958-1960. Examples of the (T—E) or (T—o—E) va -
r iants are Poznań, Kraków, Przemyśl and Gorzów. 

Another instance of the t ransformat ion of the commercial funct ion 
are the changes which have occurred in Szczecin and Gdańsk. In the p r e -
- w a r period, both towns had a strongly specialized commercial funct ion. 
Af t e r the war they lost it, but at the same t ime in both towns there appe-
ared a s trong specialization in the field of t ransport . It is possible tha t 
this change has been brought about by formal reasons, e.g. by a d i f fe ren t 
m a n n e r of crediting employees with employment in commercial centrals, 
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but it is certain tha t this process of change in the proportions between the 
number of the employees of commerce and tha t of sailors and port work-
ers is one of the characteristic socio-economic processes which have oc-
curred in our port towns since the war. 

T H E T O W N S WITH A SPECIALIZED FUNCTION OF TRANSPORT ( T r ) 

In the p r e - w a r period a specialized funct ion of t ransport appeared 
in nine towns. In five of them it has survived to the pos t -war period. In 
the four remaining ones it had only made a t ransient appearance before 
the war. In a f u r t h e r four other towns the specialized funct ion of t r an -
sport has made its appearance only a f t e r the war. 

Fig. 1. Changes of the specialized functions in selected Polish towns 
A — administration, C — construction, T — commerce, E — education, I — industry, Tr — 

transport, H — health service, 1 — no specialized function, 2 — data missing 
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In the p r e - w a r period the specialized funct ions of t ransport f r equen t ly 
made their appearance side by side with a specialized commercial f u n -
ction; a f te r the war the connection of t ransport with the funct ion of ad-
ministration is more f requent , but this is not a mass phenomenon. 

Also no other clear pa t terns have appeared in the t ransformat ion of 
the funct ion of t ransport into any other functions, or of the t r ans fo rma-
tion of such funct ions into funct ions of t ransport (Tr—X, X—Tr). 

T H E T O W N S WITH A SPECIALIZED FUNCTION OF ADMINISTRATION ( A ) 

In the p r e - w a r period the specialized funct ion of administrat ion appe-
ared in only two towns, Olsztyn and Świdnica. In both cases paral lel wi th 
this funct ion was a specialized commercial funct ion. 

In the pos t -war period t remendous changes make their appearance in 
this sphere, and administrat ion appeared as a specialized funct ion in 
sixteen towns in 1950. This, however, was only an increase of short du-
ration, because during 1950-1960 the major i ty of those towns lost their 
specialization in administrat ive functions. 

As has already been mentioned, the specialized administrat ive funct ion 
most f r equen t ly appeared in those towns where before the war, the re 
existed a specialized commercial funct ion (ten towns). 

In five cases the towns which lost their administrat ion specialization 
did not have any other (A—o). Such a situation has occurred in the four 
western towns of Słupsk, Zielona Góra, Nysa and Brzeg, and on p r e - w a r 
Polish terr i tory, in Białystok. 

The connections between specialization in the field of administrat ion 
and specialization in the field of education are very strong. Among the 
six towns which had specialized administrat ion funct ions in 1960, in three 
towns education appear as a parallel independent funct ion (Warsaw, Ol-
sztyn and Opole), while in two other towns it appeared as additional 
function (Kielce and Rzeszów). 

Attent ion should also be d r awn to the fact tha t all the towns men-
tioned above are voivodship towns with a strong connection be tween ad-
ministrat ive and educational functions. This is borne out by the fact tha t 
in the two towns which lost their specialization in administrat ion in 1960, 
education appeared as a specialized function, both in 1950 and 1960. This 
hypothesis of the existence of a dependence between the possibility of 
specialization and the size of the town in question is confirmed by the 
losses of specialization in administrat ion by Wrocław in the 1950-1960 pe-
riod, by Białystok and Lublin, and by its absence in o ther large cities 
such as Cracow, Poznań, Szczecin or Katowice. The numbers of persons 
employed in the administrat ive appara tus of the Voivodship People 's 
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Fig. 2. Changes of the indices of employment in the towns under investigation 
1921-1960 

Persons employed in: H — heal th sevice, C — construct ion, E — education, A — adminis t ra-
tion, I — indus t ry , Tr — t ranspor t , T — commerce, M — miscellaneous 

Councils and of the Municipal People's Councils are not suff ic ient ly large, 
in relat ion to the total number of employed persons in a large city, to 
produce an employment index on the level of a specialized funct ion. 

T H E T O W N S W I T H A S P E C I A L I Z E D F U N C T I O N OF E D U C A T I O N ( E ) 

In the p r e - w a r period the funct ion of education as an independent 
funct ion did not appear in any of the towns under investigation. Only in 
Olsztyn did it appeared, bu t here it was accompanied by the funct ion of 

administration. Since 1950 it has appeared in nine towns and in the 1950 
to 1960 period the specialized funct ion of education was gained by a f u r -
ther f ive towns. 

Among the towns which had a specialized funct ion of education in 
1960, the re are eight voivodship towns. A f u r t h e r six voivodship towns 
have the specialization in education as an additional funct ion. 

When investigating the t rends of change, we f ind most f requen t ly tha t 
the funct ion of education appeared in those towns which had previously 
had specialized commercial functions (T—E), or non-specialized admini-
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s t ra t ive functions (A—E). In several towns a specialized funct ion of edu-
cation has emerged in the case of a town which had not previously posse-
ssed any other specialized function. 

Among the towns under investigation not a single instance has been 
found of the development of an independent specialized funct ion of edu-
cation in a town which had previously been a specialized industr ial town. 

Education as an additional funct ion has appeared in two industr ia l 
towns, i.e. in Łódź and in Świdnica. An important characterist ic f ea tu re 
of the specialization in education is the fact tha t it appears most f r e -
qent ly in the large and largest cities. This f ea tu re distinguishes educa-
tion f r o m the funct ions of industry and administration, which did not 
make their appearance in the largest cities. 

T H E T O W N S WITH A SPECIALIZED FUNCTION OF HEALTH ( H ) 

In the collection of towns investigated the number of towns which 
specialize in the funct ion of heal th is very small, and therefore it is not 
possible to draw any conclusions of a general na ture . 

All that may be stated is tha t specialization in health occurs in r a the r 
small towns which did not previously possess any specialized func t ion 
(Zakopane and Otwock). 

The method of investigation adopted has made it possible to def ine the 
funct ions of the towns and to define their changes. Among the t ransfor -
mations observed we have distinguished between those which have a re-
latively permanent character and make their appearance throughout the 
whole of the period of t ime under investigation, and those which are the 
reflect ion of constitutional and social changes which have occurred in Po-
land in the pos t -war period. 

This method has also made it possible to observe certain similarit ies 
as well as the specific character of the changes which take place in va-
rious districts of the country. 

In the course of f u r t h e r research it is planned to widen the range 
of towns included in such research, and to d i f ferent ia te more precisely 
the funct ions of the several towns. 

Institute of Town Planning and Architecture 
Warszawa 
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O V E R P O P U L A T I O N I N A G R I C U L T U R E A N D T H E L O C A L I Z A T I O N 
O F N E W I N D U S T R I A L C E N T R E S I N P O L A N D 

TEOFIL LIJEWSKI 

During the i n t e r -war period Poland was mostly an agr icul tural country. 
According to the data f rom 1931 (Table 1) 60% of the population of Po-
land made their living f rom agricul ture and only 12,8% f r o m industry. 
Such a large proport ion of agricul tural population, however was not ne-
cessary. According to the estimates of those times approximate ly 6 million 
people were superf luous thus being the unrevealed unemployed. At tempts 
to industrialize Poland that had been under taken in the last years before 
the Second World War, and mainly concerned industry for mil i tary p u r -
poses were stopped by the outbreak of the war in 1939. It was only unt i l 
the pos t -war period, that the socialist reconstruction of the economy 
brought an extensive development of industry. The changes of f ront ie rs 
were the additional factor which altered the s t ruc ture of the country. Po-
land lost the least industrialized eastern terri tories and gained the much 
more industrialized ones in the west. It is t rue, however, tha t all the in-
dus t ry both in the old and recovered regions was largely destroyed and 
dur ing the f irs t period the whole ef for t had to be used for its reconst ru-
ction. 

Since about the year 1950 new plants and industrial centres have been 
buil t on terri tories which till then had been agricultural . One of the main 
premises for the choice of localization of new industrial centres was to 
give employment to the people of the overpopulated agricul tural regions. 
This is shown on Fig. 1. Out of 128 new industrial centres 84 are si tuated 
on terr i tories of a density of agricul tural population above the average. 

The distr ibution of agricul tural population in Poland is ex t remely une-
ven and does not comply with the distribution of land in agricul tural use. 
In general the density of agricultural population increases f rom the n o r t h -
- w e s t towards the south-east . It is connected with the process of divi-
ding f a rms which in the south-eas t reaches its ext reme. On the contrary, 
the number of big fa rms and estates, mainly state owned ones is largest 
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in the nor thern and western voivodships. Table 2 shows several indices 
characteristic of agricul ture in these 2 groups of voivodships. 

The number of people who make their living f rom agricul ture still 
varies, in spite of the pos t -war process of industrialization, be tween 30 
people to 100 hectares of land in agricul tural use in the voivodship of 

TABLE 1. POPULATION IN POLAND ACCORDING TO THEIR 
CHIEF SOURCE OF INCOME ( I N %%) 

Branch of economy 1931 1950 1960 

Agriculture 6 0 0 471 38-7 
Industry 12 8 20-9 25-3 
Communication 3-2 5-2 61 
Construction 1-3 4-8 6 0 
Trade 4-8 5-4 5 0 
Cultural and social 
services 1 6 3-4 4-7 
Other branches 7-4 9-2 8-6 
Un-earned incomes 2 9 4 0 5-6 
Unemployed 6 0 — — 

Koszalin and 94 in the voivodship of Krakow (according to data f rom 
1960), where the number of new industrial plants erected a f te r the war 
was the largest. The process of industrialization of the 4 south-eas te rn 
voivodships of Poland during the pos t -war period exceeded by 50% the 

TABLE 2. AGRICULTURE IN THE 2 REGIONS OF POLAND IN 1960 

Farms < 5 ha Acreage of state- Number of people 
making their li-
ving from agri-
culture per lOOha 
of agricultural 

land 

Voivodship number of pri-
vate-owned farms 

(in %) 

acreage private-
owned farms 

(in %) 

owned farms in 
the total area 
of agricultural 

land (in %) 

Number of people 
making their li-
ving from agri-
culture per lOOha 
of agricultural 

land 

North-west, of Poland: 
Szczecin 52-2 13 8 37-5 31 
Koszalin 46 0 121 34-3 30 
Zielona Góra 55-5 17-5 23-8 39 
Gdańsk 50-6 10 6 221 41 
Olsztyn 37-7 7-2 251 32 
South-east of Poland: 
Kielce 68 1 42-3 1 1 81 
Lublin 651 391 2 9 67 
Cracow 84-8 60-2 1-3 94 
Rzeszów 86 1 66-7 6-3 77 

average speed of industrial development in Poland. Here the coefficient 
of increase of the population did not even reach half of the coefficient for 
the whole of Poland (Table 3). This is not only the result of a smaller ra te 
of na tura l increase than in the nor th -wes te rn voivodships inhabited 
mainly by young people, but it is also the resul t of migrat ion of a large 
number of people to more industrialized regions (e.g. to neighbouring 
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Upper Silesia) or to the recovered territories, to which major i ty of immi-
grants were families f rom small farms. 

The region of central Poland is also remarkable for its density of agri-
cul tural population which, though not seriously high exceedes the ave-
rage. The excess of agricul tural population of tha t region found emplo-
yment by migrat ion to the two biggest Polish towns: Warszawa and Łódź 
or their satelli te sett lements1 . 

TABLE 3. THE DYNAMICS OF RATES OF GROWTH IN SOUTH-EAST POLAND 
COMPARED WITH THE TOTAL FOR THE COUNTRY 

1946 1955 1962 % of increa-
in thousands se 1946-1962 

Population of Poland 23,930 27,550 30,484 27 

Population of the 4 south-east 
voivodships 7090 7371 7930 12 

Employment in the industry in Poland 1243 2702 3274 163 

Employment in the industry in 4 
south-east voivodships 176 476 618 251 

Newly erected or enlarged industrial plants on the overpopulated agri-
cul tura l regions can be classified into several groups: . 

1. Plants, localized according to the existing mineral resources (e.g. 
su lphur processing plant at Machów by Tarnobrzeg, plaster works at 
Gacki by Busko Zdrój , ferrous sand processing plant at Zębiec by Ostro-
wiec Świętokrzyski, cement plants at Chełm, Rejowiec, Wierzbica, Sit-
kówka, Działoszyn and Rudniki). 

2. The localization of industr ial plants in which more widespread 
mineral r a w mater ia ls are used in production, has been influenced by the 
local demand for ready products and also to a certain extent by the sur-
plus of labour (-3.g. numerous silica brick-kilns, concrete prefabricate 
plants, glassworks). 

3. P lants where locally tradit ional production is under taken, were 
erected in the vicinity or else instead of old and small plants of the same 
line of production (e.g. glassworks at Krosno, foundry at Końskie, m e t a l -
- w o r k s in Kielce, f u r n i t u r e factory at Radomsko, motor -bus factory at 
Sanok). 

4. P lants using for their production the local agricul tural and forest 
r aw materials which h i ther to have not been used in the industry or have 

1 See article of the same author in Geographia Polonica 2, 1964: "Influence of 
transport lines on the concentration of population and increased commuting in the 
Warsaw region". 

http://rcin.org.pl



110 T E O F I L L I J E W S K 1 

been t ransported to the western terri tories where the food processing in-
dustries are much more developed (-e.g. sugar fac tory at Werbkowice, f a t 
processing plant at Bodaczów, meat processing plants in Lublin, Zamość, 
Rzeszów, Dębica etc., f ru i t and vegetable processing plants at Dwikozy, 
Milejów, Jasło, Tymbark etc., t imber industry p lants at Rzepedź, Prze-
myśl, Koniecpol). 

5. Industr ia l plants localized in towns and on unindustr ial ized te r r i -
tories in order to give employment to the surplus of population. The pro-
duction of those plants has so f a r not been linked with ei ther the te r r i -
tory or the town (e.g. crude oil ra f inery in Płock, fert i l izer p lant a t P u -
ławy, glassworks at Sandomierz, a luminium works at Skawina, electrode 
works at Biegonice by Nowy Sącz, shoe fac tory at Nowy Targ, steel 
s t ruc ture works at Skierniewice). The Lenin Iron and Steel Works in K r a -
ków could also be included in this group of industr ial plants though its 
localization, considering the great size of the plant and of the town was 
also influenced by other impor tant factors. 

Many of the plants could have been classified into 2 or 3 of t he afo-
resaid groups. Having the choice of several a l ternat ives for localization 
e.g. similiar supply of raw mater ia ls or sales possibilities, such locality 
used to be chosen which had the largest surplus of manpower . Most of t he 
newly erected industr ial plants have been localized in the existing towns 
or industr ial centres, which reduced the cost of housing, instal l ing of 
mains supplies, communication etc. This mainly concerns the wes t e rn 
terri tories of Poland where towns are more densely distr ibuted and p ro-
vided with bet ter communal facilities. In the east of Poland towns a r e not 
so densely distr ibuted and their social facilities are of ten not super ior to 
those in villages and therefore the localization of new industrial p lan ts 
did not have to depend so much on the existing set t lement pa t te rn . If de-
spite this, new plants were mainly si tuated in towns or in their v ic ini ty 
this was because the resources of labour were not properly used in un in -
dustrialized, o f ten agricul tural towns in the east of Poland hi ther to . 

Many villages in which new industrial plants have been localized w e r e 
later advanced to the rank of towns or u rban set t lements2 as soon a s t hey 
have reached the required number of non-agr icul tura l inhabi tants (Czarna 
Białostocka, Janikowo, Kraśnik Fabryczny, Poniatowa, Rejowiec F a b r y -
czny, Ruciane, Sarzyna, Świdnik, Ursus etc.). The localization of a n e w 
industrial plant mainly in unindustrial ized localities, required t h e con-
struction of a number of new houses for the personnel and above a l l fo r 
the building crew. As a rule, the number of new houses was insuf f ic ien t 
and therefore apar tments were given to specialists and admin is t ra t ive 

2 Urban settlement (Polish osiedle) is an administrative term used for town-
-like settlements without town charter, having the status of an urban set t lement . 
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staff brought f rom outside. Local personnel was obliged to be content 
wi th their existing housing. In the major i ty of cases the number of local 
employees was not sufficient, especially during the erection so tha t they 
had to be engaged f rom nea r -by or more distantly s i tuated localities. 
Those living in the vicinity used to come to work everyday f r o m their 
homes and those who lived somewhat f u r t h e r used to live in worker ' s 
hostels, of ten provisionally put up, and came home only once a week or 
even more seldom. When the plant was finished some of the building crew 
re turned to their former occupations (mainly agriculture) or moved to 
o ther construction sites, and some, mainly local inhabitants, found emplo-
yment at the new plant . 

The process of industrialization caused a considerable change of cha-
racter of the professional population of villages and small towns chiefly 
in the south-east of Poland3 . While in 1931 the non-agr icul tura l popula-
tion amounted to only 16-7°/o of the total of the rura l population of Po-
land, its number near ly doubled by 1960 (31* 2%) despite the fac t tha t in 
the meant ime many villages had been advanced to the rank of towns or 
u rban set t lements or had been incorporated by towns through terr i tor ial 
expansion. In general, by 1960, in Poland 38»3°/o of the populat ion made 
their living f rom agr icul ture and 25-3°/o f rom industry which is twice as 
much as before the war . 

Besides the rura l inhabi tants regular ly employed outside agr icul ture 
the re exists a big group which change their occupation according to the 
season of the year, working in tu rns on fa rms and on construction sites. 
There is also a group of inhabi tants of villages or even of towns which 
combine their regular employment in agr icul ture with other sources of 
employment . These are called peasant -workers or worker -peasan ts de-
pending on their main source of living. According to the 1960 census 
the re were 648,000 people in Poland employed outside agr icul ture who 
were also employed in agriculture, of which 471,000 live in the country 
and 177,000 in towns. On the contrary there were 154,000 people mainly 
employed in agr icu l ture having additional employment outside agri-
cu l tu re of which 141,000 in the country and 13,000 in towns. Altogether 
802,000 people combined their occupation in agr icul ture and elsewhere 
not including those who only do so occasionally or during the season (the 
aforesaid census took place in December). Those who combined their work 
in agr icul ture and elsewhere, must in t he major i ty of cases t ravel to the 
non-agr icu l tu ra l place of employment . Also inhabi tants of villages emplo-
yed outside agr icul ture in major i ty of cases work outside the place in 

3 See M. Dobrowolska, "Functions of industries in shaping socio-economic re-
gional structure", Przegl. geogr. 32 (1960), Suppl., and "The influence of industria-
lization on the formation of regions", in: Problems of Economic Region, Prace 
geogr. IG PAN, 27, Warszawa 1961. 
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which they live. This is the results of bigger concentrations of non-ag r i -
cul tura l places of employment compared wi th that of the places of resi-
dence of the workers. In 1960 90-2% of industrial employment was 
available in towns and u rban set t lements which were inhabited by only 
48»l°/o of the total population and 74% of the non-agr icul tura l popula-
tion. As a result of the separat ion of places of residence and places of 
work, a great number of people are obliged to travel, mainly f r o m vil la-
ges to towns, though also f requen t ly f rom town to town (mainly f r o m 
smaller to bigger ones), f r o m village to village and even f rom towns to 
villages. This problem, which did not exist, on the present scale before the 
war , became serious at the t ime of the erection and expansion of, n u m e -
rous industrial centres, which were related to the dispersed pa t te rn of 
ru ra l labour supplies. The following factors have mainly contributed to-
wards this increase in commuting: 

1. The great destruct ion of Polish towns during the last war which 
limited the number of inhabitants . 

2. The slower tempo of housing as compared with the development 
of industry. 

3. The di f ferent forms of ownership of apar tments and as a resul t 
d i f fe ren t rents make the exchange of f la ts more difficult . 

4. The large number of people employed per family; of ten 2—3 per 
family, which in case of the areal dispersion of places of employment ne-
cessitates much travelling. 

5. The low fares of public t ransport 4 and the possibility of using bu-
ses at larger plants offered to the employees as a means of t ransport . 

The areal distr ibution of tha t par t of rura l population which is t r av -
elling to places of non-agricul tural employment is extremely varied 
(Fig. 2). This is a result of both overpopulation in agricul ture and the 
n u m b e r and distr ibution of industr ial centres, mainly the new ones, which 
still have unsuff ic ient local labour force. The major i ty of commuters 
f r o m villages are to be found in the voivodships of Katowice and Opole, 
the south-eas t voivodships, the district of Warsaw and the voivodship 
of Poznan. 

Approximate ly 400 thousand commuters f rom villages i.e. circa 35%> 
of thei r total number in the country is concentrated in the 4 voivodships 
of sou th-eas te rn Poland. These voivodships are inhabited by 35% of the 
rura l population of Poland but only by 26% of her total population and 
represent 25% of her total area. In contrary to this are the voivodships 
of the nor th -wes t . Five of the voivodships mentioned in Table 2 account 

4 E.g. a commuter on a distance of 30 km pays 27 zl. for a monthly ticket i.e. 
approx. $ 1*1. Other expenses are borne by the employer. 
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for only 7% of the commuters. These voivodships are inhabited by 14-5% 
of rural population of Poland in an area of 25%, of the total of the country. 

The highest absolute density of non-agricul tural rura l population, and 
of commuters occurs on the terr i tory of the voivodship of Katowice — 
north and south of the Upper-Silesian Industrial District. Compared with 
the south-east of Poland this is in most cases an entirely non-agricul tural 
population, and has often been employed during several generations in 
mining or in industry. The only difference between them and the workers 
f rom the central part of Upper Silesia is that the commuters live outside 
the towns. This also relates to the western part of the voivodship of Cra-
cow and the eastern part of the voivodship of Opole. Commuting is also 
common and long established in other old industrial regions such as: the 
Sudety where big villages are inhabited by a large number of non-agri-
cultural workers and often have local industry, and the region of Łódź 
where settlements of industrial workers have grown up in the vicinity 
of the town. 

Commuting to Warsaw is of a dif ferent type. It does not involve the 
permanent agricultural population as much as those people who have 
settled there during the in te r -war and pos t -war period. They have settled 
in bigger satellite localities along the railways which ensure easy com-
munication with Warsaw. Most of these localities have been granted mu-
nicipal rights. The rural population accounts for only 36% of commuters 
to Warsaw. They travel chiefly to the suburban industrial centres of the 
Warsaw region. It appears f rom the author 's research that in Poland the 
average distance between the place of employment and of residence of 
extra urban population is 15 km. In major i ty of cases the distance t ra-
velled do not exceeds 40 km, for only 5 % of commuters have to cover 
a longer distance. Commuting distances are shorter in voivodships with 
a larger overpopulation in agriculture, because, a smaller hinter land is 
needed to cover the demand for labour of the industrial centre. Therefore, 
while in Poland 88% of ex t ra -u rban workers commute f rom a distance 
up to 30 km, this rises to 92% in the voivodship of Cracow, 94% in the 
voivodship of Rzeszów and nearly 99% in the voivodship of Kielce. It 
may therefore be assumed that an area of a radius of 30 km i.e. 2800 km 2 

is a sufficiently large hinterland to provide the labour supply for a me-
dium sized industrial or non-agricul tural centre. This, obviously does not 
relate to bigger towns and industrial agglomerations which at t ract tens 
of thousands of ex t ra -urban workers f rom a much larger hinterland. 

In order to make complete use of the surplus of labour supply among 
the rura l population, industrial centres should be localized at a distance 
of 50—60 km apart . Other factors, such as housing investment, communi-
cation, water supply, and raw material supply would certainly cause some 
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deviations f rom the assumed pat tern, bu t nevertheless is could be consi-
dered as a theoretical formula to be held as near as possible. 

From the first part of the present paper it appears that because of 
a surplus of labour supply in the south-east voivodships, these, are the 
f irs t to call for industrialization. This is true, but on the other hand it is 
only a temporary symptom. These voivodships have a smaller increase of 
population compared with the western and nor thern voivodships which 
a re mostly inhabited by young people, where the index of natural increase 
of population is the highest. 

In the four south-eas tern voivodships children up to 15 years of age 
amount to 34 • 9 % of the population. In the western and nor thern voivod-
ships they account to 39*5% (the average in Poland is 35^"Vo). The 
young people of the pos t -war demographic boom are just entering the 
productive age. The distribution of this youthful part of the population 
is d i f ferent f rom that of the existing surplus in the labour supply which 
formed the basis of a large par t of industrial investment. 

It is therefore necessary to consider both the present and the fu tu re 
reserve of labour, especially when placing investment which will be 
effective only af ter several years. Geological researches have been of the 
great assistance in this respect. They have enabled three mining centres 
to be created in the west of Poland, on very weakly industrialized terri to-
ries distant f rom large industrial towns. These are the mining districts 
of brown coal, salt and iron ore in central Poland (the region of Konin, 
Turek, Kłodawa and Łęczyca), copper mines north of Legnica (the region 
of Lubin and Głogów) and the brown coal mines in the south-west corner 
of Poland (Turoszów). These regions are mainly based on the rural labour 
supply but they do not suf fer greatly f rom agricultural overpopulation. 
Only the central region of Poland has a larger density of agricultural po-
pulation, but this does not reach the level of that in the voivodships of 
Cracow or Rzeszów. Therefore there is also a fear that the development 
of these regions may cause a fall in the intensity of agriculture in the 
neighbouring regions. 

As for the newly developed industrial centres in the south-east of 
Poland such fears are without foundation. The existing overpopulation 
in agriculture will ensure a sufficient supply of labour not only for the 
prasent plants but also for many more in the future , with the restriction, 
tha t their distribution will be proportionate to use properly the existing 
labour potential. 

Institute of Geography 
Polish Academy of Sciences 
Warszawa 
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S O C I O - E C O N O M I C S T R U C T U R E A N D D Y N A M I C S 
O F T H E S U B U R B A N Z O N E 

M a k i a D o b r o w o l s k a , J a n R a j m a n 

The suburban zone, the borderland between countryside and town, — 
a changing feature, dynamic, abounding in transient forms and inner con-
trasts due to its spontaneous development and its double functions, pre-
sents a micro-region of research problematics of particular complexity. 

This is linked not only with the diversity of a definition of the t e rm 
suburban zone, and of criteria for its delimitation but also, predominantly, 
with the number and variety of interrelated problems, yet little recogni-
zed so far. First place takes here the need of investigating the basic f u n -
ctions of a suburban zone as the source of food and of man-power supply, 
as well as of some dwelling opportunities. Nor can be left out of conside-
ration the part played by the suburban zone as the area intended for 
planned location of industry and transportation facilities (railway, bus 
service and waterways), as well as for other services, for recreation and 
communal amenities. 

The object of the present paper is the s tudy of the intrinsic processes 
of urbanization as occur due to u rban-marke t labour demand, resulting in 
an inflow of population and on transformation of the socio-professional 
s t ructure of suburban villages in consequence of their inhabitants com-
muting to work. 

The bonds of labour shaped between peasant-workers and workers 
living in the hinterland of towns with the industrial plants employing 
them as lathe operators, welders, mill workers, f i t ters, engineers, shop 
helpers or as salesmen, health workers or civil servants respectively, con-
stitutes a factor expanding the urban boundaries, formally defined by 
legal status. Wide suburban areas are absorbed by the influence of cities 
and towns. Such ties with the industrial and service centres are evolving 
not only by the steadily growing number of commuters travelling by 
railway, bus, p lant-owned motorbus service, motorbikes, bicycles or on 
foot, but — above all — by a mult i tude of concepts, values and needs 
which in rapid succession al ter the pa t te rn of former ly rural areas. 

: 8 ' 
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There are no changes yet in the u rban boundaries. Even so, along the 
per iphery of the town a new dynamic fea ture evolves, a suburban zone 
which potentially becomes par t of the town not merely by decrees and 
planned investment outlay, but ra ther by changes in its inner character 
and its demographical, social and economic s t ructure and by evolution of 
its set t lement pat tern . Here the protracted contact with the town, s treng-
thening social and cul tural bonds between the peasant-worker and his 
place of work, the town, wi th its cultural and technical achievements, r a -
pidly obliterates fo rmer concepts of values. Modern progress and its va-
rieties of topics penet ra te the suburban villages, sustained by the spell 
of television, printed word and radio. And thus man, history's driving 
force, advancing in knowledge and experience rejects many elements 
now becoming obsolete. Increasingly appreciating the value of the new 
means of production and new technical methods, he usefully contributes 
to the process of urbanization and to the expansion of the urban boun-
daries fa r into the suburban areas. 

Analysing these processes with various suburban zones of Southern 
Poland as example, we tend to recognise their variety and typical aspects 
in reference to urbanization tendencies. 

I . C H A N G E S I N S U B U R B A N ZONE D U E TO INDUSTRIAL INVESTMENTS 

A N D POPULATION I N F L U X 

Urban expansion following the Second World War and changes in the 
s t ructure of suburban zones were brought about by heavy industrial in-
vestments and by the man-power demand of the towns. The establishment 
of industrial plants in urban peripheral regions, introduction of communal 
improvements and organization of t ransport systems and power transmi-
ssion networks there set in a vigorous influx of labour. In the beginning, 
this labour was unskilled or little versed in construction and t ransporta-
tion, later more qualified, and settled near their plants. All these proce-
sses we have studied analytically in di f ferent industrial centres and lar-
ger plants as to their inf luence upon their respective hinterland. The 
large metal lurgical complex of the Lenin Plant in Cracow's eastern peri-
phery, the Aluminium Works and the big Power Station at Skawina, the 
Chemical Works at Oświęcim, the Nitrogen Plant at Kędzierzyn, the 
expansion of the Nitrogen Works at Tarnów-Swierczków (formerly Moś-
cice), the enlarged Bierut Steel Mill close to Częstochowa, the new big 
Shoe Works near Nowy Targ, the Sulphur Mines and Processing Plants 
next to Tarnobrzeg — all these represent par of industrial investments 
that initiated processes of changes in suburban zones. 

In their f i rs t phase, investments connected with the Lenin Metallur-
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