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12 STANISLAW LESZCZYCKI, BOZENA MODELSKA-STRZELECKA

i w o pvic e Loa se Stobuics kol Zox bondua

Fig. 3. First map printed in Cracow in 1512 in the work of Jan ze Stobnicy
“Introductio in Ptholomei Cosmographiam...”, copied from Waldseemiiller (1507)

de Stobnica — Ioannes Stobnicensis (1470-1518), who published his book:
Introductio in Ptolomei Cosmographiam .. .in Cracow in 15128,

He added to his cosmography the excerpts from the geographical works
by Aeneas Silvius Piccolomini and a description of the Holy Land by
Anselmus, a Bernardine monk from Cracow. This author followed on the
lines of a similar publication of Ringmann-Waldseemiiller: Cosmogra-
phiae Introductio, published in 1507 at Saint Die in Lorraine; from Wald-
seemiiller’'s map he drew a map of both hemispheres — the first maps
printed in Poland (in 1512).

18 Jan ze Stlobnicy (about 1470-1518), Introductio in Ptholomei Cosmo-
graphiam cum longitudinibus et latitudninibus regionum et civitatum celebriorum.
Epitome Europe Enee Siluij. — Situs et distinctio partium totius Asiae per brachia
Tauri Montis ex Asia Pij secundi. Particularior Minoris Asie descriptio ex ejusdem
Pij Asia. Sirie Compendiosa descriptio; ex Paulo Orosio. Terre sancte et urbis
Hierusalem apertior descriptio fratris Anselmi. Cracoviae 1512; second ed.— Cra-
coviae (probably 1513); third ed.— Cracoviae 1519; fourth ed.— Cracoviae 1519
(variant); F. Bujak, Jan Stobniczka, Studia geogr. hist., pp. 41-47; B. Olszewicz,
Geografia polska w dobie Odrodzenia (Polish Geography in the Renaissance
Period), Prace geogr. IGPAN 12, p. 21. When the long discussed authorship of the
Cosmography from Saint Die (1507) is concerned beside known works by J. Fischer
see: Fr. Laubenberger, Ringmann oder Waldseemiiller? Eine kritische Unter-
suchung iber den Urheber des Nahmens America. Erdkunde, XIII (Bonn 1959), 3,
pp. 163-179.
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Fig. 5. Title page from “Tractatus de duabus Sarmatiis” by M. Miechowita edited
in Cracow in the year 1517 (contains first description of Russian Lands)

sory work to a description by Z. Heberstein (1549), envoy of Emperor
Maximilian to Moscow in the years 1518 and 1526. The publication of
Matthias Miechovita went into some twenty editions and was translated
into several languages; his views on the geography of Eastern Europe

Basileae 1582; twelvth ed.—Francofurti 1600; thirteenth ed.— Francofurti 1608;
fourtheenth ed. — Varsoviae 1761 (some editions in different other works); new ed. —
Berlin 1831; Moskwa 1936; Moskwa 1950 (parts). Translations: Polish —1535, 1541,
1545, 1936, 1950; Italian — 1561, 1562, 1583, 1584; German — 1518, 1518, 1534; Dutch —
1563; Russian — 1855, 1936.
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“he oldest Folistt map by B Wapowrski Do

Fig. 6. Fragment of B. Wapowski’s map from the year 1526

persisted in Europe throught the sixteenth and seventeenth centuries.
Tractatus de duabus Sarmatiis did not appear in Polish until 1535, when
it was published in Cracow by Andreas Glaber from Kobylin.

The development of Polish cartography also dates from the beginning
of the sixteenth century. First place ought to be reserved here for Ber-
nardus Wapowski (about 1450-1535), a Cracow canon, who while in Rome
became acquainted with Italian cartography and co-operated in preparing
a map of Central Europe by Marco Beneventano: Tabula moderna Po-
loniae, Ungariae, Boemiae, Germaniae, Russiae, Lithuaniae, two editions
appeared in Rome, in 1507 and 150822; in these maps Wapowski entered

2 Bernard Wapowski, (about 1450-1535), Tabula moderna Polonie, Ungarie,
Bohemie, Germanie, Russie, Lithuanie, Romae 1507, copper-plate map in Ptole-
maeus Geographia Latine reddita, correcta a Marco Beneventano et Ja Cotta; second
ed. —Romae 1508, (map known from several recasts and reproductions based to
a large extent on the map of Mikolaj from Kuza (Cusanus — 1401-1464) half of the
XV century, elaborated with help of J. Dlugosz, for example the location of
place-names like Brzeznica, Oleénica or Turlo to indicate Dniestr river. On Bene-
ventano’s map elaborated B. Wapowski Polish lands east of the river Odra and
north of Carpathians).
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Fig. 7. Title page from the work by Martin Bielski “Kronika to jest historia Swia-
ta...”, edited in Cracow in year 1564 (three editions). It was the first description
of the world (with America) printed in Polish
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Edwamicka. Lyra

Fig. 1. Distribution of Americans of Polish descent in the United States in 1960
1 — less than 500 persons in a country, 2 — 500-1000 persons, 3 — 1000-10 000 persons, 4 — 10-50 thousand persons, 5 — 50-100 thousand persons, 6 — more than 100 thousand persons
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Fig. 2. Distribution of American place-names suggesting Polish origin

1 —places no longer in existence, 2 —existing places, 3 —places with names incorrectly interpreted as being of Polish origin, 4 —origin of the

place-name heterogeneously
the origin of the place-name not available, numbers indicate place names listed in Table 3

interpreted, 5— information on
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34 ELZBIETA LYRA, FRANCISZEK LYRA

in the United States (Fig. 2.). Their distribution is as follows: Illinois — 8,
Texas — 8, Nebraska — 7, Ohio —5, Wisconsin and Minnesota— ¢ in
each, Michigan, Kentucky, New York and Mississippi — 3 in each, Virgi-
nia, North Dakota, Missouri and Indiana — 2 in each, and one to be found
in each of other states.

The data provided by the questionnaire survey helped to establish
that, out of the 67 places bearing Polish names, 37 were founded by Poles
and 23 by Americans, while in 7 cases it was impossible to establish the
nationality of the founders.

50 places from a list of 228 place-names no longer exist. The geo-
graphical distribution of the places which have disappeared strikes us
as very interesting, since most of them, i.e. as many as 15, were in the
South and the Middle West, 12 in the North—-West and 8 in the West. The
greatest number of places that have disappeared were in the following
states: Georgia (6), Pennsylvania (4), Arkansas (3) and Michigan (3).

TABLE 1. THE PRESENT STATE OF RESEARCH ON AMERICAN PLACE-NAMES OF POLISH ORIGIN

Existing places with names of
Total number Places no g
. 3 ) 1 Information
of p aces Polish other uncertain onecy ot available
under scrutiny origin origin origin existing
Number of places 228 ‘ 67 24 28 50 59

The data illustrating the present state of research (Table 1) lead to
the conclusion that there is still much work to be done on the problems
we have discussed, since the origin of more than 1/3 of the places has
not yet been settled (i.e. places with names of uncertain origin or about

TABLE 2. THE RESULTS OF RESEARCH ON PLACES WHOSE NAMES APPEAR AT LEAST TWICE

Existing places with names of

Names of places umber : | & Places no Information
B of places P".l‘fh other uncertain | jonper existing | not available
origin origin ; origin

Warsaw 34 12 — 5 7 10
Poland 28 4 2 10 7 5
Pulaski 25 17 | 1 I L 1 6
Sandusky 12 1 | i | 5 2 4
Wilno 7 2 | & ' 4 [
Wanda 6 e | 3 ! v 1 2
Cracow 5 2 I S iy 2 1
Sobieski 4 3 ' N | 1 s b v
Kosciusko 3 2 - ! b - )
Boles 3 = o 1 " 2
Cestohowa 2 1 - -3 1 W
Vistula 2 == g mi - 2




POLISH PLACE-NAMES IN USA

TABLE 3. LIST OF TOWNS AND SETTLEMENTS PROVED TO BEAR NAMES OF POLISH ORIGIN

numbers indicating the
states place-name county
place-name on the map

Ariz. Arizona 3 Polaco Santa Cruz
Cal. California 2 Modjeska Orange
Fla. Florida 3 Korona Breward
Ga. Georgia 1 Pulaski Candler
1M, Illinois 2 Mt. Pulaski Logan
3 Poland Randolph
4 Posen Washington
5 Posen Cook
6 Pulaski Hancock
i Pulaski Pulaski
8 Radom Washington
i1 Warsaw Hancock
Ind. Indiana 2 Kosciusko Kosciusko
Y Pulaski Pulaski
10 Warsaw Kosciusko
To. Iowa 3 | Pulaski Davis
Ky. Kentucky 3 Pulaski Pulaski
5 Warsaw Gallatin
La. Louisiana 6 Warsaw Franklin
Mich. Michigan 5 Posen Presque Isle
6 Pulaski Jackson
Minn. Minnesota 9 Opole Kittson
12 Sobieski Beltzami
15 Wilno Lincoln
Miss. Mississippi 1 Kosciusko Attala
2 Pulaski Scott
5 Wiczynski Washington
Mo. Missouri 2 Krakow Franklin
3 Pulaski Ripley
4 Pulaskifield Barry
Neb. Nebraska 1 Boleszyn Valley
2 Chojnice Howard
4 Krakow Nance
5 New Posen Howard
8 Tarnow Platte
9 Warsaw Howard
N. M. New Mexico 1 Wilno Grant
N. Y. New York 6 Pulaski Oswego
8 South Warsaw Wyoming
9 Warsaw Wyoming
N. C. North Carolina 2 Warsaw Duplin
N. D. North Dakota 4 Poland Walsh
5 Warsaw Walsh
0. Ohio 3 Poland Mahoming
5 Pulaski Williams
6 Pulaskiville Morrow
12 Warsaw Coshocton
16 Zaleski Vinton

3*



36 ELZBIETA LYRA, FRANCISZEK LYRA

c. Table 3
1 2 3 4
Pa. Pennsylvania 4 Pulaski Beaver
R. I. Rhode Island 1 Sobieski Clearfield
S. C. South Carolina 1 Pulaski Oconce
S. D. South Dakota 1 Kosciusko Day
Tenn. Tennessee 2 Pulaski Giles
Tex. Texas ‘ 1 Cestohova Karnes
3 Kosciusko Wilson
[ 4 Panna Maria Karnes
| 5 Paveleksville Karnes
‘ 6 Pulaski Karnes
| 8 Warsaw San Augustine
9 Warsaw Henderson
i0 St. Hedwig Bexar
Va. Virginia 2 Pulaski Pulaski
3 Warsaw Richmond
Wisc. Wisconsin 7 Lublin Taylor
9 Poland Brown
14 Sobieski Oconto
15 Torun Portage

which “information is not available”), and for most of these places there
is little or, no documentation available.

Most of the settlements investigated are very small places, not only in
comparison with metropolies in the United States but also with settle-
ments in Poland. The total number of inhabitants of the five biggest
towns with Polish names amount only to a few thousands and the largest
of these is Pulaski in Pulaski county, Virginia, with 10,000 inhabitants.

In some cases the name is applied only to a few houses concentrated
at a cross-roads, to a small settlement, a railway station or a trading
centre which is neither a village in the Polish sense, nor a settlement,
but which consists of a post—office, a general store and a gasoline station,
and which is, in fact, a service centre for farmers scattered over a large
surrounding area.

Further research will undoubtedly call for some modifications of the
data presented in Table 2, since all the settlement points that have been
marked on the map as “uncertain” will fall into one or other of the rema-
ining groups. At the same time it may prove possible to trace some other
places bearing Polish names, or to throw a different light on those that
have already been examined.

Institute of Geography
Polish Academy of Sciences Warsaw

Department of English Language
M. Curie-Sklodowska University, Lublin
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STORM REGIONS 43

always match; it often happens that one storm region comprises more than
one geographical region, and vice versa.

In dubious cases the work sheets were also consulted, recording the
distribution of the number of days with storms during individual months,
seasons and full years within a 10-year period extrapolated by 5 years
(from 1951 to 1960), because by then the number of meteorological sta-
tions had trebled. These work sheets were prepared in order to prove
the stability of the boundaries of the storm zones and storm regions
delineated.

In general, the pattern of the isarithms shown in the auxiliary maps
resembles the pattern shown in another author’s paper (20).

THE CHARACTERISTICS OF STORM ZONES AND STORM REGIONS

Zone I. (The number of storms lower than the all-Poland mean.) This
zone covers the northern part of Poland, extending southward as far as
the 53° parallel of latitude. The numerical characteristics of this zone are
given in Table 2.

TABLE 2. THE NUMERICAL CHARACTERISTICS OF THE ZONE [

Mean number of days with storms (ld) Index
Spring Summer Autumn Year st
season
Zone [ 43 126 1.4 18-5 17
all-Poland 52 145 1-6 21-3 19
Difference —0-9 —1-9 —02 —2-8 —2

Within this zone, five regions were distinguished: two with the number
of storms lower than the mean — the Western Baltic and the Warta—No-
te¢ Region; two with the number of storms equalling the mean — the
Pomeranian and the Masurian Region; and one with the number of storms
higher than the mean — the Lower Vistula Region.

Zone II. (The number of storms equalling the all-Poland mean). This
zone embraces almost the entire centre of the country. The numerical
characteristics of zone II are shown in Table 3.

Within this zone, three regions were distinguished: the first with the
number of storms lower than the mean — the Greater Poland Region;
the second—with the number of storms equalling the all-Poland mean —
the Masovia—-Podlasie Region; and the third — with the number of storms
higher than the mean — the Zielona Goéra Region.

Zone III-A. (The number of storms higher than the all-Poland mean).
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Fig. 2. Division of Poland into storm regions

This zone comprises the belt of southern uplands including the Sando-
mierz Basin, the Silesian Lowland and the Sudety Mountains (excluding
the Karkonosze Range). The boundaries of this zone are probably the most
definite, in the north running along the margin of the Podlasie Plateau,
the Lesser Poland Upland and along the Kocie Géry Hills and in the south

TABLE 3. THE NUMERICAL CHARACTERISTICS OF THE ZONE II

| Mean number of days with storms (ld) Index
|
Spring Summer Autumn ’ Year May-August
season
Zone Il ' 53 141 14 ‘ 210 19
all-Poland I 52 145 1-6 213 19
Difference 01 —0-4 —02 —0-3 00
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TABLE 4. THE NUMERICAL CHARACTERISTICS OF THE ZONE HI-A

Mean number of days with storms (I1d) Index
-, t
Spring ' Summer Autumn Year May-Augus
season
Zone I1I-A 56 153 | 17 228 20
all-Poland 52 14-5 1-6 213 19
Difference 04 0-8 o1 15 1

along the line of the Carpathians. The numerical characteristic of Zone
ITI-A are given in Table 4.

In this zone as in zone I, five regions were distinguished: two with
the number of storms lower than the all-Poland mean — the Lesser
Poland Region and the Lublin Upland; two with the number of storms
equalling the all-Poland mean — the Silesia—Sudety Region and the Pod-
lasie Region; and one with the number of storms higher than the all-
Poland mean — the Subcarpathian Region.

Zone III-B. (The number of storms well above the all-Poland mean).
This zone embraces the Carpathians and the highest part of the Sudety
Mountains — the Karkonosze Range. The numerical characteristics of
Zone III-B are shown in Table 5.

TABLE 5. THE NUMERICAL CHARACTERISTICS OF THE ZONE II-B

Mean number of days with storms (1d) Index
Spring Summer Autumn Year ey e
season
Zone I11-B 67 179 1-9 268 29
all-Poland 52 14-5 1-6 213 19
Difference 15 [ 34 03 \ 55 10

Within this zone, three regions were distinguished: two with the
number of storms equalling the all-Poland mean — the Carpathian Region
and the Karkonosze Region; and one with the number of storms much
higher than the all-Poland mean — the Tatra Region. The numerical
characteristics of the regions are given in Table 6.

In conclusion it should be added, that by analogy one can distinguish
regions based on other meteorological phenomena or elements. Thus, the
application of an identical criterion to other meteorological features
correlated with each other would result in a comprehensive apportion-
ment of climatic regions.

Department of Climatology
University of Warsaw
Warsaw



TABLE 6. THE NUMERICAL CHARACTERISTICS OF STORM REGIONS DISTINGUISHED

Mean number of days with storms Index of storm activity Period of storm occurrence Ratio of |
—— — — - T T O T r in a l d |
ekl b+ mean | puitstorms | MO0
No. Name of region Storm duration | g1 | duration
Spring = Summer | Autuma | Year Spring | Sammer | o A mean | Ofperiod | nupper o | Ofstormm
time time | i0Bumber | Joormy por | 0 Mminutes
ofdsys | yeuria % |
1| Western Baltic 32 101 16 152 70 l 2 | se | mv | sux 133 2 6
2 | Warta-Notes &1 103 0s 145 135 | 128 s sV | v 136 13 7
3 | Pomeranian 42 128 16 188 184 159 176 21v | 12X 146 20 91
4 | Masurian w1 125 1" 1”7 75 ' 168 145 250V 3IX 131 I8 7
s | Lower Vistula 52 142 16 211 183 168 165 mav | omax e | 68
Zone 1 43 126 14 183 145 | 172 176 20,1V ixX 141 | 2 | 75
6 | Zielona Géra 7 159 12 29 1530 120 273 15.0v ENES w2 | 2 ”
7 | Greater Poland P 123 3 157 182 177 150 | 2av | six m | . 7
§ | Masovia-Podlasic 53 144 15 214 88 158 131 20av | 151X 4 | 2 %
Zone 11 53 141 14 210 140 190 190 23av X 142 20 7%
9 | Lesser Poland s2 154 18 23 138 163 157 1V | ILX 151 2s 68
10 | Lublin Upland 54 150 12 212 146 200 194 16V | weIx | s 26 63
11 | Podlasie s4 154 20 28 233 206 246 204V | 13X 147 30 60
12 | Silesia-Sudety 59 151 7 28 179 216 21s 1Iav | oax 145 18 7%
13 | Subcarpathian 58 157 16 235 164 240 24 12av 9aX 140 n | e
Zonelll-A 36 153 17 2 161 197 200 1V | 100X 147 2 70
14 | Carpathian 67 172 8 262 194 273 22 121y | X 144 24 70
15 | Karkonosze 51 173 18 243 200 310 290 41V | 121X 141 7 94
16 | Tatea 83 29 23 ave 340 450 480 aav | 17X 161 62 #
Zone HI-B 67 179 19 268 204 303 2940 22av | X 146 s 7
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MAP OF WORLD SETTLEMENT 51

TABLE 1. APPLICATION OF VARIOUS EQUIDISTANTS TO MAPS ON VARIOUS SCALES

2r diameter of dot*—2r in mm after reduction to scale
Scale equidistant
; in fiel
in m (e R Rl 1:300,000 | 1:500,000 1:1,000,000 | 1:2,000,000
m mm
2 2 1 1
o s 50 0 o 17F  BR e 00s 0025
50 100 40 033 | o2 ot 005
25 50 10 017 01 005 0025
1:50,000
50 100 20 033 0.2 01 005
50 100 10 033 02 01 005
1:100,000
75 150 15 05 03 0l1s 0075
75 150 075 05 03 015 0075
1:200,000
100 200 10 066 04 02 01

* Dots represent one bulding or homestead in various scales. It is anticipated that a dot can be seen having a dia-
meter at least 01 mm,

tographic generalization. The cartographic generalization reduces the
scale and enlarges the topographic pattern of settlement, but it deforms
the pattern especially in areas with dispersed settlements.

APPLICATION OF THE METHOD

In the interwar period the equidistants method was used for the
making of maps of settlement of two large regions of Poland on the basis
of the map 1:100,000 and the equidistant of 100 m (diameter = 200 m).
War prevented the publication of the maps. In the years 1952-1956 a map
of settlement was made based on the map 1:100,000 and the equidistant
50 m (diameter = 100 m), with the final photoreduction to scale
1:1,000,000. The map was prepared as a part of General Map of Land
Utilization in Poland and published [1]. It was demonstrated at a Carto-
graphic Exhibition in Rio de Janeiro in 1956. In 1956 a map of settlement
was made in the scale 1:1,000,000 for the sheet Krakow — NM 34, of the
International Map of the World 1:1,000,000, on the basis of the map
1:200,000 and the equidistant 756 m (diameter = 150 m).

An attempt to obtain the upper boundary of settlement in high moun-
tains was based on a map of Switzerland, on the scale: 1:100,000 and the
equidistant 75 m. It has been reduced photographically to four scales:
1:300,000, 1:500,000, 1:1,000,000 and 1:1,700,000. In none of those maps
generalization was applied. The upper boundary of settlement with regard
to the contour line 1000 m is very interesting.

Taking as a basis topographic maps on the scale 1:200,000 and the
equidistant 75 m a map of settlement was made for six sheets of the

4



A B

Fig. 1. Settlement pattern at Lake of Geneva (Switzerlamd), based on 1 :100000 (A)
and 1:200,000 (B) maps using the 75 m equidistant, reduced to the scale 1:1,000,000

Fig. 2. Settlement patterm at Lake of Zurich and Lake of Lucerne Switzerland),
based on 1:100,000 (A) and 1:200,000 (B) maps using the 76 m equidistant, reduced te
the secale 1:1,000,000
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Fig. 3. Settlement pattern around Bern (Switzerland), based on 1:100,000 (A) and
1:200,000 (B) maps using the 75 m equidistant, reduced to the scale 1:1,000,000

International Map of the World 1:1,000,000: NL-31 Lyon, NL-32 Milano,
NL-33 Trieste, NM-31 Paris, NM-32 Miinchen, NM-34 Krakow; total cover
of area is 1,200,000 sq.km (Including the new published sheet Paris). The
above sheets consist of areas which are geographically very different,
they include the Alps and the Carpathians, on the one hand, and the
plains of Lombard, Hungary, and Poland, on the other. Geographical
differentiation is reflected by the varied character of settlement. The
results obtained are as follows:

1. Topographic maps 1:200,000 are adequate basic material permitting
one to obtain a pattern of geographical distribution and regional differen-
tiation of world settlement in order to present it on the scale 1:1,000,000.

2. The cartographic pattern of settlement obtained by use of equidistant
75 m and the basic map of 1:200,000 reflects the character of settlement
sufficiently correctly (upper boundary, agglomerated and dispersed
settlement), although in comparison with the pattern based on the
1:100,000 map it is less detailed (Figures 1-3 sections from the map of
Switzerland: the left hand section is based on the map 1:100,000, and
the right hand one is based on the map 1:200,000).
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58 LECH RATAJSKI

The present investigations were limited to the study of 23 industrial
centres. State—owned enterprises were taken into account separately. They
were selected so as to include large centres with complex industrial
structures, some small centres, and a few of intermediate size as well.
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Fig. 1. Flour milling industry
Size of centres according to the number of persons actually employed. 1 sq mm = 10 persons.

For determining the mutual relation of magnitude of these centres,
8 maps and 7 graphs were compiled. The maps consist of two parts: one
group for but one type of production (flour milling) which has succes-
sively been defined by the number of workers employed, production in
physical units (tons), gross production, in million Zlotys and value of
fixed assets, in million Zlotys. Net production was omitted for the reasons
mentioned above. For case of comparison, a circle of constant size was
adopted to designate the lowest values in each of the four groups con-
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sidered. This made it possible to perceive changes occurring on all four
maps for the remaining centres in relation to the smallest centre. This
smallest centre is in Fig. 1 — Ostréw Wlkp., in Fig. 2 — Ostrowiec Swie-
tokrzyski; in Fig. 3 — it is Ostrowiec Swietokrzyski again, and in Fig. 4 —
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~ \ 4
) =
\./ - .\':v':w' &
1\ /
N "\ ¢
[P, h 2 Q

Fig. 2. Flour milling industry

Size of centres according to physical production.
1 sq mm = 2.5 thousand tons.

it is Tomaszéw Mazowiecki. All centres of this industrial group, shown
on the maps, operate one mill each, only Cracow has two in operation.

An analysis of these maps yields the following observations:

a) the differences between respective sizes of centres are smallest in
Fig. 1 (number of workers employed);

b) the differences are largest in Fig. 4 (value of fixed assets);

¢) 2 maps are very similar with regard to the sequence of expansion
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of the centres with regard to the smallest centre (production in physical
units, and gross production);

d) in sixe sequence of the centres it is Fig. 4 that differs most
distinctly from the remaining maps.

These observations are more definite in Table 1, in which is presented
the sequence of the centres starting from the largest. This sequence has
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Fig. 3. Flour milling industry

Size of centres according to gross production.
1 sq mm = 5 million tons.

been arranged according to the number of workers employed, and by
numerals in the columns is given the sequence number for each of the
respective indices.

The above tabulation shows that, in the study of a single type of
production, among the criteria distinguished those of production in
physical units and of gross production run practically parallel: thus it
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may be copcluded, that of these two criteria one would suffice. Closest
to the criteria mentioned is that of the number of workers employed.
In this only one centre appears to be radically divergent, that is Ostro-
wiec Swigtokrzyski. Evaluation on the basis of fixed assets in plants of
identical production differs too widely from the remaining three criteria
to be applicable in preparing maps intended to show true proportions
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Fig. 4. Flour milling industry

Size of centres according to the value of fixed assets.
1 sq mm =1 million Zlotys.

between industrial centres. Further, the disadvantage of the fixed assets
criterion is also indicated by a graph showing this value per worker
employed (Fig. 5). Three lines of this graph (gross production, net
production, and production in physical units) define the coefficient of
labour efficiency, while the fourth represents the value of the fixed assets
per worker. In this table it is easy to perceive the similarity in the rhythm
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of the production data and the arhythmic pattern of the lines referring
to values of the fixed assets.

Let us now study the situation when not one industrial group is
investigated, but rather the whole assemblage of industrial branches
encountered within a given industrial centre. For this purpose a second
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Fig. 5. Mean productivity in the flour milling industry per 1 employee

1| — gross production, 2 — net production, 3 — physical production, 4 — value of fixed asscts
4 b . | ph I '

group of maps was prepared, each of which comprises the same 23 in-
dustrial centres. The respective magnitudes of these centres were succes-
sively evaluated by the number of workers employed (Fig. 6), the gross
production (Fig. 7), and the value of fixed assets (Fig. 8). In this case
it was impossible to estimate by physical units, because these indices are

TABLE 1. THE SEQUENCE OF THE CENTRES ACCORDING TO THE NUMBER OF WORKERS

number of production value of
l gross :
Centre workers in natural R fixed
" production
employed units assets
Cracow (Krakéw) 1 ’ 1 1 1
Kalisz 2 2 2 3
Poznan 3 3 g 2]
Plock 4 4 4 4
Piotrkéw Tryb. 5 5 5 7
Ostrowiec Swk. 6 11 11 5
Czestochowa 7 7 7 8
Kruszwica 8 6 6 6
Radom 9 8 8 9
Tomaszow Maz. 10 10 10 11
Ostréw Wlkp. 11 9 9 10
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Fig. 6. Scale and structure of industry (given for four centres: Poznan, Ostrowiec
Swietokrzyski, Skawina and Kedzierzyn, other centres are represented in gross
data only)

Size of centres according to the number of persons actually employed; industrial branches:
a — electric and thermal power production, b — iron metallurgy, ¢ — non-ferrous metallurgy,
d — engineering industry and metal construction, e — electrical engineering industry, f —
means of transport production, g — metal industry, h — chemical industry, i — rubber indu-
stry, j} — building materials industry, k — glass industry, 1 — pottery and china-ware industry,
m — timber industry, n — paper industry, o — printing industry, p — textile industry, r —
clothing industry, s — leather and footwear industry, t — food industry, u — other industrial
branches.
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Fig. 8. Scale and structure of industry

Size of centres according to the value of fixed assets, industrial branches: a — electric and
thiermal power production, b — fuel industry, ¢ — iron metallurgy, d — non-ferrous metallur-
gy, e — engineering industry and metal construction, f — electrical engineering industry,
& — means of transport production, h — metal industry, i — chemical industry, j — rubber
industry, k — building materials industry, 1 — glass industry, m — pottery and china-ware,
n — timber industry, o — paper industry, p — printing industry, r — textile industry, s —
clothing industry, t — leather and footwear industry, u — food industry, w — other industrial
branches.

-O

3

is likely to picture the production in natural units also, assuming cost
figures to be comparable. Our mutual comparison of the new three maps
confirms the first observation made as regards the maps previously

5 Geographia Polonica
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discussed, namely: the disproportions are smallest between the largest and
smallest centres when employment is considered, and largest when the
gross production is compared. Thus here we note a difference from what
appeared previously. As in the first investigation, a tabulation according
to magnitudes was made of the different centres, starting from the

largest (Table 2).

TABLE 2. THE CONCORDANCE IN SEQUENCES OF INDUSTRIAL CENTRES

Centre

Number of
workers
employed

Gross
production

Value of
fixed
assets

Number of
branches
of industry

Number of workers
employed in one
branch exceeds*:

50% | 75%

Number
of plants
in centre

Cracow (Krakéw)
Poznan
Czestochowa
Radom

Kalisz
Tomaszéw Maz.
Opole

Jelenia Géra
Ostrowiec Swk.
Chetmek
Piotrkéw Tryb.
Ostréw Wlkp.
Kedzierzyn
Radomsko
Plock

Skawina
Zawadzkie
Gryféw S1.
Kruszwica
Ogrodzieniec
Szamotuly
Lezajsk
Spychowo
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* heavy industry is marked C., light industry L.

The comparison of the columns indicating employment and gross
production shows a concordance in sequence for the large centres
(Nos. 1-5 and 8); these are centres characterized by a diversified profile
of production (more than 9 branches) and a large number of plants. In
none of these centres, excepting Kalisz, does one particular branch of
industry predominate. On the other hand, the differences are greatest
in medium-size centres where one branch clearly predominates.

The same problem, but considered from the viewpoint of values, is
presented in the form of a graph comparing the magnitude of the
industrial Centres (Fig. 9). The sequence of centres according to the
number of workers employed, is given in descending order, and shown
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on the graph by a line. Also shown by lines are the three remaining
criteria for this same sequence of centres. This graph tallies with the
observations made earlier.

With regard to the line indicating the number of workers employed,
the lines marking gross and net production as well as the fixed assets

=]

Fig. 9. Graph of correlations with the index of the number of persons actually

employed
1 — actually employed, 2 — theoretically employed, 3 — gross production, 4 — net produc-
tion, 5 — value of fixed assets.

Values on ‘y” axis equivalent to the sizes of circle diagrams radii.

show arhythmic deviations, especially in the middle part of the graph.
In the large centres where industry is much diversified, the large dif-
ferences occurring in the various kinds of industry (both plus and minus)
compensate each other, and the line illustrating this levelling effect runs
approximately parallel with the line of employment. In the smallest
centres comprising, in general, one type of industry only, there is also
a tendency toward parallelism; additionally, in this case the differences
in comparison with the remaining centres are usually so small that they
are barely discernible on the graph.

A characteristic feature of this graph is a certain — more or less con-
current — rhythm of deviations between gross production and value of
fixed assets. The next graph (Fig. 10), prepared with gross production

5%
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as a basis, again in descending order, shows that the line of fixed assets
does not always keep on one side of the line of gross production, though
its deviations appear to be relatively small. This serves to confirm the
conclusion, that the size interrelation between certain industrial centres
can be defined by either of the two criteria, as long as in their rhythm

|

Fig. 10. Graph of correlations with the index of gross production

1 — gross production, 3 — net production, 3 — value of fixed assets. Value on “y” axis equi-
valent to the sizes of circle diagrams radii.

the lines of these two criteria are parallel on the graph. The line of net
production is smoother than that of gross production and emphasizes the
run of the latter. Therefore, the net production line might be taken into
consideration, were it not for the reservations mentioned above.

It seems most appropriate to use data on hand, or easy to obtain,
provided that they do not express costs. This is because a cost index
threatens to complicate comparisons both with regard to time (price
changes) and to foreign trade (inadequate relation of official exchange
rates to actual value of products). For this reason the most suitable data
are figures referring to the number of workers employed. However,
because with the indices mentioned before, this index shows excessive
variations, it becomes necessary to adopt adjusted values, that is, values
approaching those mentioned above. Thus, after eliminating net produc-
tion as being (under Polish conditions) an unreliable index reliable,
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industry; he used the term “average numebr of workers”. In spite of the
fact that he calculated this coefficient somewhat differently, he obtained
results very similar to ours. Thus one may anticipate, that the above
coefficient may also reveal similar values in other socialist countries,
whose economic structure and statistical recording methods —in view
of their participation in the Council of the Mutual Economic Coopera-
tion — are very similar. From this a further conclusion may be drawn:
the criterion of the number of workers “theoretically” employed,
expressed by a modified coefficient, may be of use in preparing maps
of industrial regions exceeding the boundaries of a single country.

TABLE 3. THE COEFFICIENTS

branch coeffficient,
modified after
branch coefficient, range of group formula
Industrial branch after simple coefficients in k=‘n
conversion given branch ;‘ k

=1

K 7= n
fuel industry 07+ 0-4-3-9 3-45
iron an steel milling 1-7% 0-2-1-9 1-55
milling of non—ferrous metals 1-7% 0-4-2-9 1-65
machinery and steel construction industry 0-8 0-6-1-2 077
electrotechnical industry 10 0-5-2-6 112
industry of means of transport 10 0-6-1-3 1-33
metal industry 07 0-3-3-8 091
chemical industry 1-3 0-8-2-2 1-39
rubber industry 13 0-6-2-0 2-40
building materials industry 0-6% 0-4-1-5 0-81
glass industry 05 0-5-0:6 0-53
china and glazed pottery industry 04 0-3-04 0-35
wood and timber industry 08 0-2-3.0 0-88
paper industry 11 1.0-1-2 1-07
typographical industry 05 0-5 0-50
textile industry 07 0-5-1-4 064
garment industry 0-8 0-6-0-8 070
leather and shoe industry 07 0-7-1'1 090
food industry 1-9 0443 1-62
miscellaneous industries 11 0-4-27 1-06

* jointly with the raw products industry, as applied in the classification of the Central Statistical Office.

For obtaining a more accurate picture, the coefficient referring merely
to branches of industry may prove insufficient, especially with regard to
minor industrial centres embracing only a few, often only one, industrial
group. Because the range of the values of this coefficient for groups
within one branch is fairly wide, the evaluation of a given centre is bound
to suffer a considerable error. This is the reason why, wherever possible,
one should operate preferably with group coefficients. For this purpose
the author has calculated this kind of coefficient for all groups and
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Fig. 11. Deviations from the index of actual number of employees

1— actually employed, 2— theoretically employed, 3 —gross production, 4—value of fixed

assets.

branches mentioned in the classification of the Polish
recorded by the Central Statistical Office.

The criterion of the number of workers “theoretically” employed is,
as mentioned before, some sort of compromise between the number of
actually employed and the value of gross production; or, to be exact,
a certain correction of the former taking into account the effect of
production. A comparison between the graphs of deviations from the
index of actually employed (Fig. 11) and “theoretically” employed

industry as



72 LECH RATAJSKI

(Fig. 12) clearly illustrates the essence of this compromise. For Skawina —
to give an example —when correlated with the index of actually
employed, the deviations of the index of the value of fixed assets reach
252%, and those of the index of gross production as much as 358%s, while
in correlation with the index of “theoretically” employed these figures
drop to 40% and 82%, respectively. Thus, the advantage of adopting this
latter index seems undisputed. The picture presented in Fig. 12 shows an
approach in rhythm of the line of the theoretically employed to the line
of gross production and, even, to the line of fixed assets. The next graph
(Fig. 13), specially prepared for decreasing values of theoretically
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Fig. 12. Deviations from the index of the number of theoretically employed
Dersons

1 — actually employed, 2 — theoretically employed, 3 — gross production, 4 — value of fixed
assets.

employed, shows a deviation of the remaining lines in one direction only,
downward — except in one instance where the deviation is the opposite,
upward. This one exception involves Skawina, where the modern
aluminium plant has up-to—date, highly efficient and very costly equip-
ment, requiring a very limited operating staff.

With the criterion of the number of theoretically employed as basis,
a map (Fig. 14) was compiled illustrating the true proportions between
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industrial centres and presumably, correctly picturing their respective
importance.

The problem of the part played by individual branches in determining
the magnitude of a centre and its influence on changes of this role is
illustrated by a totalling histogram (Fig. 15), compiled for four selected
industrial centres, with four criteria applied. For the criterion of the
number of theoretically employed two coefficients were applied, the
group and the branch coefficient. In all instances, the branch coefficient
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Fig. 13. Graph of correlation with the index of the number of theoretically
employed persons

1 — actually employed, 2 — theoretically employed, 3 — gross production, 4 — value of fixed
assets. Value on “y” axis equivalent to the sizes of circle diagrams radii.

led to a diminution of the magnitude of the centre, compared with the
group coefficient; moreover, for a large centre with a variegated structure
this difference is smaller (11%s for Poznan) than for smaller centres,
especially those with one branch predominating (18% for Ostrowiec Swie-
tokrzyski, or 41% for Skawina). The relatively small difference (only
8%) in the case of Kedzierzyn is caused by the small difference in the
coefficient (1-5) of the only group of the chemical industry existing at
Kedzierzyn in respect to that of the whole branch (1-3). Even so, it must
be assumed that, in similar instances elsewhere, this relation may appear
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Fig. 14. Scale and structure of industry
Size of centres according to the number of theoretically employed persons; industrial bran-
ches: a — electric and thermal power production, b — iron metallurgy, ¢ — non-ferrous me-
tallurgy, d — engineering industry and metal construction, e — electrical engineering indu-
stry, f — means of transport production, g — metal industry, h — chemical industry, i —
rubber industry, § — building materials production, k — glass industry, 1 — timber industry,
m — paper industry, n — textile industry, o — clothing industry, p — leather and footwear
industry, r — food industry, s — other industrial branches.

quite differently. Further, the graphs discussed illustrate, how one
industrial branch is apt to affect the evaluation of the magnitude of the
whole centre; thus, for example at Ostrowiec Swietokrzyski any change
in the evaluation of steel milling bears directly on the evaluation of the
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Fig. 15. Structure of industry in Poznah, Ostrowiecc Swictokrzyski, SKawina and Kedzierzyn
Estimate of the size of centres criterla: A — number

of actually employed persons,
after the group index, C number of

B~ number of theoretically employcd persons

theoretically employed persons after the branch index, D — gross production, E— value of
fixed ossets: industrial branches; a-—electrical and thermal power production, b— fuel industry, ¢ —iron metallurgy, o — non-
~ferrous metallurgy, ¢ — engineering industry and metal construction, f—electric engineering Industry, g — means of transport produc-
tlon, h metal Industry, |- chemical industry, J — rubber Indusiry, k — bullding materials production, ] — glass industry, m - timber
industry, n-— pager Industry, o printing indusiry, p-— clothing industry, r-— leather and footWear industiry, s - food Industry, t—

other Industrial branches.
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STRUCTURE OF POLAND’S ECONOMY 81

in Poland is unequal. This is illustrated in Fig. 1., in which the value of
fixed assets in billions Zlotys is shown. Here the highest figures (ex-
ceeding 100 billion Zlotys and 5% of the all-Poland figure) are grouped
in a “central block” consisting of nine voivodships, reaching from the Su-
dety Mountains and the western part of the Carpathians northward across
the central area of Poland as far as Gdansk Bay. On three sides, west,

< 45
45-60

H|a1-75
474-90
> o0
Fig. 2. Value of fixed assets —in the Fig. 3. Value of fixed assets, total —in
sphere of material production-percen- per cent shares of particular voivod-
tage held by socialized economy ships
(all-Poland mean = 80+2%)

north and east, the “central block” is bordered by peripheral voivodships
with their economy less efficiently developed. This “central block™ areal
pattern is repeated several times in our further analysis, and it has been
designated type A.

Of interest is the spatial structure of ownership as regards the fixed
assets. Fig. 2. shows the percentage of these assets held by socialized
economy — evidence to the features of socialism. The mean figure for
all-Poland is 80:2%. The highest (more than 90%) are the figures for
Katowice voivodship (94-0%) and for the urban voivodships (98-99%s).
High mean per cent figures (80%) are also general in the western part
of Poland. Eastward these figures grow less and are the lowest (less than
70%) in the eastern part of Poland. Fig. 2. shows the spatial pattern in
the shape of three “meridional belts” for which the values of indices
grow smaller from west to east. This pattern has been designated type B.

6 Geographia Polonica
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As mentioned before, the spatial structure of the fixed assets has
been based on a synthetic index calculated from the following five most
typical features:

1. The per cent share of the respective voivodships in the total value
of the fixed assets, presenting the differences existing in the regional
economic development of the country. Fig. 3. shows the distribution of
the fixed assets as discussed above, and it presents a spatial pattern of
type A.

2. The values of fixed assets, in thousands of Zlotys per 1 inhabitant —
this constitutes the material basis of the standard of living. The mean
value of fixed assets per 1 inhabitant is 78 thousand Zlotys, ranging
from 45-0 to 131:8 thousand Zlotys, the ratio being 1:2-9. Fig. 4. presents

il

_—

1

Fig. 4. Value of fixed assets, total — Fig. 5. Value of fixed assets, in the
in thousands of Zotys per 1 inhabi- sphere of material production, in
tant thousands of Zlotys per 1 employee

(all-Poland mean = 78.1 thousand Zl.) (all-Poland mean = 115.7 Z1.)

the pattern of three meridional belts, and may therefore be assigned to
type B. This pattern is the result of the unequal distribution of the po-
pulation and of a higher degree of economic development in the southern
part of the country and in the urban voivodships.

3. The value of the fixed assets in the sphere of material production,
in thousands of Zlotys per 1 employee in the following branches of the
national economy: industry, construction, agriculture, transport and com-
munication, trade — as a material basis for employment. The mean all-
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Poland figure per 1 employee is 116 thousand Zlotys. This index varies
between 57 and 226 thousand Zlotys that is as 1:4. The spatial pattern
shown in Fig. 5. may be considered as a modification of type B in which,
compared with the mean all-Poland value, Poland is divided into two
parts, a western part with an index higher than all-Poland’s mean and an
eastern part with a lower index than the country’s mean. This pattern has
been designated type C.

4, The value of the fixed assets in the sphere of activities outside of
material production thus embracing the communal economy, housing,
education, culture, science, social welfare, physical training, in thousands
of Zlotys per 1 inhabitant. This index illustrates the level of the material

Fig. 6. Value of fixed assets—in the Fig. 7. Value of fixed assets, total —in
sphere of activities outside of ma- millions of Zlotys per 1 sq. km
terial production, in thousands of Zlo- (all-Poland mean = 7.5 million Z1.)

tys per 1 inhabitant
(all-Poland mean = 31,030 Zl1.)

basis for providing all social services. Fig. 6 shows a pattern of type B
indicating, in sharp contrast with the remaining voivedships, conditions
in the four eastern voivodships least intensively equipped with the means
of rendering social services.

5. The value of the fixed assets in millions of Zlotys per 1 sq. km, as
index of the spatial concentration. Fig. 7. shows that the southern
voivodships are best equipped. The voivodships containing the larger urban

6*
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agglomerations or the more important seaports also disclose higher indi-
ces. Economic development in the northern and eastern voivodships is
the lowest. This pattern has been designated a mixed type A/E.

SPATIAL STRUCTURE OF FIXED ASSETS

By summing up the values of the above five components we obtain
what is called the synthetic index. The mean synthetic index for all-Po-
land has been taken as 500; in particular voivodships it varies between
281 and 1105 — evidence of the unequal distribution of fixed assets in the
country, since the ratio between the worst and the best equipped voivod-
ship is almost as much as 1 to 4.

Fig. 8. Value of fixed assets —synthetic index (with 500 = the all-Poland mean)

The spatial distribution of the synthetic index has been illustrated in
Fig. 8.; it is a result of the preceding spatial patterns. This figure shows
Poland divided into two parts: the western part with a higher, and the
eastern part with a lower fixed assets equipment (the latter comprising
the four voivodships mentioned above). This pattern is called type C.
The index values decrease from west to east, and in the central part of
Poland they are nearest the all-Poland mean.

If the data for the cities of Warsaw and ¥.6dZ were eliminated from
their respective voivodships, the Warsaw and }.6dZz voivodships would
have to be added to the eastern group of less equipped areas (see the
figures in ovals in Fig. 8.). This emphasizes the contrast in economic de-
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velopment between these two large cities and their surrounding voivod-
ships.

The disproportions thus clearly seen in Poland’s economic develop-
ment can be diminished by the appropriate perspective planning of future
investments.

THE CREATED NATIONAL INCOME

The national income created in 1961 was 417 billion Zlotys. In recent
years the national income has been growing rapidly, by about 5:4%
annually; in 1964 it was 478 billion Zlotys. 73% of the national income
was created in the socialized economy and 27% in the private sector.
Comparing these per cent figures with those of the fixed assets (69-4%b
and 30-6%s respectively) it appears that, relatively speaking, the socialized
fixed assets yield a higher national income.

Fig. 9. Created national income—in per cent shares of particular voivodships

The average, per one voivodship of the created national income was
24-6 billion Zlotys ranging from 7-3 to 62-3 billion Zlotys. The spatial
differentiation was very considerable, with its range as much as 1:8-5.

The synthetic index characterizing the created national income has
been based on the following five features:

1. The per cent participation of the voivodships in the created all-
Poland national income, thus expressing their respective importance in
the all-Poland economy. Fig. 9. illustrates the spatial pattern which
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might be called a “southern—central block”. In contrast with the “central
block” (type A), the “southern-central block” fails to extend northward
as far as Gdansk Bay, being smaller in size and including only six voivod-
ships. It consists of the Katowice voivodship and five further voivodships
that contain the autonomous voivodship capitals. Opole voivodship with
its much lower index figure remains outside this block. The “southern-—
central block” may be enlarged by its neighbouring voivodships, espe-
cially those in the south—east. In contrast the northern voivodships emerge
with the lowest created national income. This pattern has been designated
type D.

2. The created national income in thousands of Zlotys per 1 inhabitant.
It illustrates the potential level of the standard of living of the population.
The average income per 1 inhabitant in Poland amounts to 13-9 thousand
Zlotys. The range of this income varies from 9-4 thousand to 20-9 thou-
sand Zlotys and therefore it is much smaller, the ratio being merely
1:2:2. These smaller differences in income per 1 inhabitant are the result

I E He 14 &0
Fig. 10. Created national income — in Fig. 11. Created national income—in
thousands of Zlotys per 1 inhabitant thousands of Zlotys per 1 employee
(all -Poland mean = 13.9 thousand Zl.) (all-Poland mean = 34,834 Zl.)

of identical wages paid and identical prices charged all over the country.
The spatial pattern as discussed here presented in Fig. 10., has been
designated type E in which the highest income is supplied by the southern
voivodships and the voivodships including the autonomous voivodship
capitals or the main sea ports.
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3. The created national income, in thousands of Zlotys per 1 employee
in productive employment illustrates the labour productivity. On average
it is some 35 thousand Zlotys for all-Poland, ranging from 20 thousand
to 49 thousand Zlotys that is the ratio 1:2-4. Fig. 11., showing the diffe-
rentiation of labour productivity represents a pattern of the mixed type
A/E.

4. The created national income, in millions of Zlotys per 1 sq. km —
as an index of the spatial concentration of production. The mean income
obtained from 1 sq. km is 1:3 million Zlotys varying within the range
442 thousand to 6,551 thousand Zlotys. This difference is enormous, al-

£ ] 310 “ "M
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Fig. 12. Created national income—in
thousands of Zlotys per 1 sq. km
(all-Poland mean = 1,340 thousand Zl1.)

Fig. 13. Utilization of fixed assets of
the sphere of material production
The 1000 Z1. value of productive fixed assets

produces the natlonal income created amoun-
ting to 301 ZI.

most 1:15. A much higher income per 1 sq. km is obtained in the urban
voivodships. This spatial differentiation is shown in Fig. 12., the pattern
of which may be assigned to type ES.

5. The degree of utilization of productive fixed assets by the created
national income. On the average in Poland the 1000 Zlotys value of pro-

5 In passing it seems worth mentioning, that the differences are greatest
when comparing indices of spatial concentration, that is, indices calculated per
1 sq. km. On the other hand, the differences in social importance, that is, indices
referred to 1 inhabitant are smallest. In comparisons of voivodships as territorial
economic units, the differences found are of intermediate magnitude,
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ductive fixed assets produces the created national income amounting to 301
Zlotys. Fig. 13. illustrates the distribution of the degree of utilization of
the productive fixed assets. The spatial pattern of this distribution reveals
a modified type D (“southern central block”). The utilization of the
productive fixed assets is least effective in the northern and in the
western voivodships.

Spatial structure of the created national income: summing up the
above five indices indicating deviations from all-Poland mean values, one
obtains the synthetic index of the created national income. With a mean
figure of 500 for all-Poland, the synthetic index ranges from 281 to 1140;
thus the divergence is fairly high, amounting to 1:4. This spatial pattern,

Fig. 14. Created national income — synthetic index (with 500 = the all-Poland
mean)

shown in Fig. 14., is characteristic of mixed type A/D that is the highest
created national income has been attained in Katowice voivodship, in the
five voivodships containing autonomous voivodship capitals, as well as in
Gdansk voivodship by virtue of its two great ports, Gdynia and Gdansk.
The area of higher national income created may be enlarged by the
south—eastern voivodships and Szczecin voivodship, which includes the
largest Polish port, Szczecin.

THE DISTRIBUTED NATIONAL INCOME

The distributed national income indicates how the created income
has been used. As stated above, some 73%0 have been absorbed by con-
sumption and 27% by accumulation. In 1961, the distributed national
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income was 419 billion Zlotys, 2 billion Zlotys greater than the created
national income, because in 1961 the foreign trade balance was nagative.
The index of the growth of the distributed national income in 1964 was
260 compared with 1950 index=100.

On an average, each voivodship spent 24-6 billion Zlotys, with a range
from 9-5 to 582 billion Zlotys, a ratio of 1:6.

Determination of the synthetic index of the distributed national income
has been based on the following five features :

1. The per cent participation of the voivodships, in the distributed
all-Poland national income, this being the mark of their respective role in
the national economy and the approximate basis of the regional economy.
The spatial structure is shown in Fig. 15. This is a pattern of type A/D
modified in such a way that the “central block” may be enlarged by the
south-eastern voivodships. The northern voivodships have at their dispo-
sal the smallest part of the distributed national income.

1O-19
HH > ue
5-90
> 90
Fig. 15. Distributed national income — Fig. 16. Distributed national income —
in per cent shares of particular voi- in thousands of Zlotys per 1 inhabitant
vodships (all-Poland mean = 14.0 thousand Zl.)

2. The distributed national income, in thousands of Zlotys per
1 inhabitant. It reflects to a certain degree the standard of living of the
population. The mean income per 1 inhabitant was 14 thousand Zlotys
varying between 10:5 and 16-7 thousand Zlotys; this does not include
the autonomous voivodship capitals where the income was much higher,
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e.g. in Warsaw greater than 28 thousand Zlotys. The range limit is fairly
narrow, amounting to the ratio 1:1-:6. The pattern of distribution is
shown in Fig. 16., representing type E, this means, that the distributed
national income was concentrated in the southern voivodships and in the
voivodships including the autonomous voivodship capitals or main
seaports. The higher rate of the distributed income per 1 inhabitant in
the larger towns accounts for the strong townward migration of the
people in their aim at bettering their living conditions.

i -
Fig. 17. Consumption of material goods Fig. 18. Net investment outlays in
from personal incomes in thousands 1961 —in per cent shares of particular
of Zlotys per 1 inhabitant voivodships

(all-Poland mean = 9.1 thousand Zl.)

3. Consumption of material goods from personal incomes, in thousands
of Zlotys per 1 inhabitant. This being the portrayal of direct consumption.
The mean value per 1 inhabitant drops to 9:1 thousand Zlotys and the
divergences are within the range 7-2 to 10-9 thousand Zlotys (autonomous
voivodship capitals excluded), reducing the ratio to 1:1:5. The spatial
pattern shown in Fig. 17. represent the mixed type C/E.

4. The per cent participation of the voivodships in investments outlays
in 1961. This reflects the feasibility of changing the current level of econo-
mic development. As mentioned before, some 20 of the created national
income is allotted to investments. Whereas a one-year period seems
unsuitable for evaluating investments, further calculations covering an
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11-year period (two long-range plans from 1950 to 1960) also indicate,
that 1961 differed but little from the preceding years, and that the spatial
pattern is hardly altered. Fig. 18. indicates that marked spatial dispropor-
tions exist in this respect. Six voivodships, distinctly privileged, absorbed
in 1961 two thirds of the sum of investments, while barely one third was
left for the remaining eleven voivodships. This pattern of spatial distribu-
tion of investments, kept up for a number of years, has hardly contributed
to the diminution of the disproportions in Poland’s economic development.

Fig. 19. Net investment outlays in the socialized economy, in 1961 —in thousands
of Zlotys per 1 inhabitant
{all-Poland mean = 2,756 Zl.)

The pattern pictured in Fig. 18. is of type E — indicating, that invest-
ments go principally to the voivodships which have the highest economic
development.

5. Investment outlays in 1961, in thousands of Zlotys per 1 inhabitant —
an aspect of the feasibilty of equalizing the standard of living in Poland.
Respective to 1 inhabitant, the spatial disproportions in investments are
conspicuous. The all-Poland mean is 2-8 thousand Zlotys per 1 inhabitant,
with a range of 1-7 to 3-9 thousand Zlotys (the autonomous voivodship
capitals excluded); thus the ratio is 1:2-3. The spatial distribution of
investments per 1 inhabitant is illustrated in Fig. 19., showing a pattern
of modified type E — with the proviso, however, that the least share in
investments goes to the eastern voivodships.
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Should an endeavour be made to reduce the spatial disproportions in
the standard of living of the people, future investment programes would
have to allot relatively more investments to those voivodships which up
to now have been most neglected economically.

The spatial structure of the distributed national income was determi-
ned by summing up the deviations from the all-Poland mean of the five

Fig. 20. Distributed national income — synthetic index (with 500 = the all-Poland
mean)

features discussed above. The synthetic index obtained in this manner
varies from 305 to 884, thus its range shows the ratio 1:2-9 — evidence,
that in the privileged voivodships the distributed income is almost three
times higher than in the most handicapped voivodships. The spatial pattern
is shown in Fig. 20., it is similar to the pattern of type A, that is, it forms
the “central block”, which, however may be enlarged by the north-western
and south-eastern voivodships. The distributed national income is the
lowest in the north-eastern voivodships.

The problem of equalizing the standard of living conditions throughout
Poland by a centrally directed planned economy is worth to be stressed.
It might prove valuable here to compare the percentages of the created
and the distributed national incomes in particular voivodships. The diffe-
rences are relatively small, nowhere exceeding 2:0%. Even so, it should
be noted, that nine voivodships with greater production pass on a part
of their created income to the remaining eight voivodships. This problem
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is spatially illustrated in Fig. 21. where the pattern of voivodships is very
characteristic. In this case Poland is divided into two parts: a) a southern
and western part, better developed economically and producing more,
therefore relinquishing a part of its created national income, —and
b) a northern and eastern part, less developed economically and producing

Fig. 21. Ratio of percentage of created and distributed national income in particular
voivodships

less, to which an additional part of the created national income is trans-
ferred. Still, this principle does not refer to Warsaw nor to the main
Polish ports to which —in spite of their high economic development and
high production — additional funds are allotted from other voivodships.

SPATIAL STRUCTURE OF NATIONAL ECONOMY

To define the level of the national economy, the synthetic index
was calculated using the deviations of all the fifteen features discussed
from the all-Poland means. The synthetic all-Poland mean was assumed
to be 1500. For the individual voivodships the deviations lie within 876 and
3116 as limits, thus the range is as 1 : 3-5. This is a wide range indicating,
for example that Katowice voivodship represents an economic level three
times higher than that of Bialystok voivodship. This differentiation in
the level of the national economy has been illustrated in Fig. 22. This
figure shows, that the spatial pattern of Poland’s national economy con-
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stitutes a “central block” a modified type A), which additionally includes
the western voivodships. This “central block” is featured by a higher
level of economy, and Poland’s future depends on the production of this
block. From north and east the “central block” is bordered by a belt of
peripheral voivodships representing an economic level by 20% lower.

Fig. 22. Level of national economy — Fig. 23. Level of national economy —
synthetic index (with 1500 = the all- with data referring to autonomous
Poland mean) voivodship capitals left out; synthetic

index (with 1500=the all-Poland mean)

The synthetic index is particularly high for the five urban voivodships,
because here an intensive economy is accumulated on small areas. In
order to demonstrate this, and simultaneously to disclose the manner in
which the large cities bear upon the spatial structure of the national
economy, the data pertaining to the autonomous voivodship capitals were
left out. The result of the calculations thus made is shown in Fig. 23. Due
to this elimination, the spatial pattern of the voivodships underwent
a change: in place of the “central block” (type A) there now appears
a division of Poland into two parts (type C): a) a western part of higher
level, and b) an eastern part with a lower level of national economy.
Particularly striking is this change in the Warsaw and %6dZ voivodships
where, alongside of autonomous voivodship capitals with a very high
economic level, the hinterlands constitute areas with a low level of
national economy. Disregarding the two autonomous voivodship -capitals,
both voivodships would have to be assigned to the eastern part of
Poland.
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THE POPULATION'S STANDARD OF LIVING

The standard of living of Poland’s population has been calculated
using a synthetic index derived from the sum of deviations from the
all-Poland indices pertaining to: a) the value of the fixed assets, b) the
created national income and c) the distributed national income — all
calculated per 1 inhabitant. The all-Poland mean is 300. The deviations
from the synthetic index vary for the particular voivodships (autonomous
voivodship capitals excluded), from 205 to 395; thus the difference is
not so great, its ratio being 1:1-9. Even so, the disproportions are

Fig. 24, Population’s standard of living — synthetic index calculated per 1 inhabi-
tant (with 300=the all-Poland mean)

relatively high, because the standard of living in Katowice voivodship
is almost double that of Kielce voivodship. These differences are severe
considering the socialist system and in executing further investment
programmes an effort should be made to lessen them by an appropriate
distribution of investments. Conditions as they existed in 1961 are shown
in Fig. 24. This map indicates, that the spatial pattern of the standard
of living in Poland takes the shape of three meridional belts (type B).
This pattern proves that the differences are due, to a certain degree,
to the uneven distribution of the population and uneven investment equip-
ment. In effect, the severe differences in the standard of living are the
cause of internal migrations, of a displacement of the population from
east to west, and of an influx of people from the countryside to the towns,
as well as from villages and smaller towns to larger towns, especially to
the largest and those most intensively industrialized areas.
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TABLE 1. INDUSTRIALIZATION

Employment in industry and .
$°5 handicraft in 1960 Rt egediation
in relation to: 1946 1960
Types of areas h
thous. %
sq. km ¢ p90 e::“lilo:d & 4
1sq.km inhab. DL thous. thous.
(%)
1 2 3 4 5 6 7 8

A. Industrial districts 307 ‘ 99 545 19-6 426 6269 8541
1. Upper Silesia 52 | 17 1155 245 564 1819 2455
2. Cracow 3-8 12 51.5 17-0 358 818 1142
3. Walbrzych 21 0.7 49-7 22:8 54-8 419 457
4. Czestochowa | 22 07 41-3 211 446 325 431
5. Bielsko 2.5 0-8 41-0 21-5 433 370 477
6, 1.6dz 8-0 26 395 202 42-1 1275 1562
7. Warsaw 69 22 l 384 132 285 1243 2017
B. Industrial areas 55 | 114 17:5 134 | 310 3429 4649
8. Gdarisk 59 ‘ 19 199 117 315 521 1000
9. Wroclaw 56 1-8 193 13.2 297 512 824
10, Western Sudety 2-7 ‘ -8 18-8 16:2 39-4 283 314
11. Opole 4-3 1-4 18-1 15.5 276 395 501
12. Bygoszcz | 77 ! 25 161 139 337 664 892
13. Klodzko 1-6 05 15-4 14-8 367 237 167
14, Old Polish 77 25 15-3 124 277 817 951
C. Industrialized areas 44-6 14-3 101 10-8 23.8 3384 4160
15. Eastern Sudety 30 10 11-4 11-7 24-4 320 292
16. Greater Poland 20-2 65 10-6 110 26-8 1605 1945
17. Rzeszéw 109 | 3.5 106 9.6 17-8 1109 1209
18. Legnica 4-1 | 13 9-1 120 285 193 311
19. Zielona Géra 64 20 77 12-3 28-8 157 403
D. Unindustrialized areas 2009 64-4 2-8 4-7 97 10544 12011
20. Szczecin 19-3 6:2 49 88 21.2 453 1058
21. Southern Lublin 16-0 5.1 4-6 56 10-0 1261 1331
22, Central 14-6 47 44 5-4 9-8 1170 1197
23. Eastern Cracow 82 2:6 4-1 4-0 84 803 850

24, Greater Poland —

Silesian borderland 12-8 4-1 31 48 10-5 752 843
25, Bialystok 231 7-4 22 4.6 | 88 942 1090
26. Koszalin 284 9-1 21 53 13-5 1018 1151
27. Olsztyn 23-6 { 76 | 21 50 115 549 1037
28. Southern Kielce 80 26 | 2:1 2.5 47 712 669
29. Eastern Rzeszéw 8.7 28 ‘ 1-9 ‘ 31 58 571 546
30. Southern Mazovia 7-6 2:4 18 2-8 6-0 499 498
31. Northern Mazovia 15-0 48 | 15 25 60 880 874
32. Northern Lublin 15.5 50 14 ‘ 2:6 ‘ 4-4 934 867

| | |
Poland total 3117 ' 100-0 ‘ 10-6 [ 11.1 ‘ 242 23930* 29 731

* 304 thousand people were not taken into consideration in the territorial distribution
** 370 thousand people were not taken into consideration in the territorial distribution
Source: A. Kuklifiski, M. Najgrakowski [4].



OF POLAND IN 1946-1960

Urban population

Employment
in industry

Dynamics of increase in 1946—-1960

Increase of population per

Index of increasc in 1946-60

194 196 1946 1960
e 2 15q. km {1946 =100)
in in in in popula- :;ﬂ:::_ :?aplto‘yn- popula- urbzlm emplto?'-
thous. thous thous. thous. tion Ll p y a . tion P 23 ‘men s
tion industry tion industry
| 9 10 11 12 13 14 15 16 17 18
3128 6156 757 1596 740 98-6 273 136 197 211
944 2048 331 583 122-3 212-3 48-5 135 217 176
383 703 68 184 853 842 305 140 183 271
221 346 63 102 181 595 18-6 109 156 162
123 245 38 87 482 555 22-3 133 199 229
87 191 40 97 428 41-6 228 129 220 242
721 1058 165 302 359 42-1 171 122 147 183
649 1565 52 241 1122 1328 27-4 162 241 464
1353 2716 197 586 344 384 110 135 201 298
523 730 36 109 812 69-0 12-4 192 226 297
226 544 30 103 557 568 13-0 161 241 343
91 194 24 49 115 381 93 111 213 204
74 192 18 73 24.7 27.4 12-8 127 260 406
366 575 44 115 296 271 92 134 157 261
71 90 13 24 —43-7 119 69 71 127 185
202 391 32 113 174 24-5 105 116 194 353
1066 1838 153 414 17-4 17-3 5-9 123 172 271
83 121 15 32 —93 127 57 91 146 213
692 1019 84 190 16-8 16-2 53 121 147 226
186 343 31 109 9-2 14-4 72 109 184 352
55 149 8 36 288 229 68 161 271 450
50 206 15 47 38-4 244 5-0 257 412 313
1912 3402 128 487 73 7-4 1-8 114 178 381
203 610 17 87 313 211 36 234 300 512
211 365 17 67 4-4 9-6 31 105 173 394
267 340 22 56 18 50 : 23 102 127 255
108 189 7 29 57 99 | 0% 106 175 414
118 181 12 34 71 49 1-7 112 153 283
168 .328 8 43 64 69 1-5 116 200 538
250 438 15 53 47 66 1-3 113 175 353
140 368 9 45 20-7 9-7 1-5 189 263 500
67 88 4 14 —5-4 2:6 ‘ 1-3 94 131 350
90 111 3 14 —29 AR § 13 96 123 466
44 63 3 12 —01 2:5 | 1-2 100 143 400
131 161 6 16 —04 20 | 07 99 123 267
115 160 5 17 —4-4 29 ‘ 08 93 139 340
1
7459 14112 1235 3083 18:6 214 5-9 124 189 250
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Fig. 1. The regional structure of Poland’s industry 1960 (according to A. Kuklinski
and M. Najgrakowski)

1 —unindustrialized areas, 2 — industrialized areas, 3 — industrial areas, 4 —industrial districts.

been described as unindustrialized areas. The words “according to our
classification” have been used deliberately because of the correlation
between the size and the number of the basic spatial units and the scale
of contrasts in non—industrialization. This correlation is, in most cases,
merely a statement saying that the increasing size of basic spatial units
corresponds to the decreasing scale of contrasts in the process of industria-
lization. In other words, in examining the main proportions of the regional
structure we obtain a more differentiated picture if we properly aggregate
the 300 county units than it would be the case with regard to 17 voivodship
units.

This relative methodical reference is not an attempt to deny that

TABLE 2. REGIONAL STRUCTURE OF INDUSTRY IN POLAND

Typological units of groups

A B ( D Poland

I 2 3 B b 3
Area 59 114 143 044 100
Population 29:1 158 142 409 100
Urban population 436 193 130 241 100
Employment in industry ng 190 13-4 159 100

Source: A. Kuklifski, M. Najgrakowski (4].
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The index of the scale of growth (the increment
of industrial employment per 1sq. km.)

Fig. 2. The rate and the scale of industrial growth in Poland 1946-1960. The numera-
tion of districts as in Table 1

will be equal (from the point of view of the employment index in industry
per 1 sq. km) with the areas of the group A after 47 years, from the year
1960. The remaining numbers given in this table should be read in the
same way. In the third column of this table thereis a negative figure — 85.
This figure means that the areas in group C will never equal the areas in

http://rcin.org.pl
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TABLE 3. REGIONAL STRUCTURE OF INDUSTRY IN POLAND IN 1946-1960

Employment in industryin Employment in industry per:

Typological

units of thousands of inhabitants 1 sq.km 100 inhabitants

EER 1946 1960 1946 1960 | 1946 1960

A 757 1596 | 249 520 121 187

B 197 586 [ 55 165 57 12:6

c 153 414 | 34 93 45 9:9

D 128 487 06 2:4 12 41

[
Poland 1235 3083 | 40 99 52 | 104

TABLE 4. EQUALIZATION PERIODS OF EMPLOYMENT INDEX
IN INDUSTRY - PER 1 SQ. KM

q . Equalli ith t i it
Typological units qualling with typological units of groups

of groups A B c
1 2 3 ‘ 4
B 47 ! x x
C 96 ‘ —85 X
D 73 110 56

TABLE 5. EQUALIZATION PERIODS OF EMPLOYMENT INDEX
IN INDUSTRY PER 100 INHABITANTS

- : m ith . -
Typological units Equalling with typological units of groups

of groups A { B c
1 2 \ 3 4
|
B 15 | X X
o 24 f 639 x
D 27 } 36 29

group B with regard to the examined index if the tempo of industrializa-
tion of both groups continues as it was in the years 1946-60.

Periods required for the equalization of indices of employment in in-
dustry per 100 inhabitants have been calculated in the same way. The
comparison of the data given in Tables 4 and 5 shows that levelling of
industrialization from the point of view of the employment index in
industry per 100 inhabitants is quicker. This results from the index of
increase of population in 1946-60 being higher for typological units of
a higher level of industrialization.

In this context it is worth while to compare the data in Table 6 with
Fig. 3 where using the results of the research of L. Kosinski [2] we present
a synthetic pattern of the regional structure of migration in Poland in
the years 1951-60.

These materials allow us to state that during the years 1946-1960 in
Poland the process of concentration of population occurred [5] which is
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TABLE 6. REAL AND HYPOTHETICAL INCREASE OF POPULATION IN THE ESTAB-
LISHED TYPOLOGICAL UNITS IN 1946-1960

Real increase of population in | Hypothetical increase of popu-

Typological units 1946-1960 lation in 1946-1960
of groups
in thousands 1946=100 in thousands 1946=100

A 2272 136 1522 124

B 1220 135 833 124

(o} 776 123 822 124

D 1467 114 2558 124

Poland 5801# 124 5801+ 124

* 66 thousand inhabitants were not taken into consideration.

Notural increcse

. 30 g
[ aZielong Géra
Ny - \
N\ wiczecind  alegnica .
N\ Olsztyn - =
Kos _S ne e Wastern Sudaty
\ N \‘;\. braye 426 IWrociaw \
\ Ktodziko ' \
N \ ® Cdarek NG
N a \ \ A
A N\ tastern Sud .-'|,\ e B \ ‘s,
\ \ \ 5
\ \ 420 N\ 0.
N\ Northern Masorio Kamienna R .w e Byaqoszez N\ A %
N - o 5 Contact Zona * | o g L
:‘o\.'.fern Crocow I Silesia and Greater ‘m nd N 2
Southern Masovia®™ ¢ -‘, tral 4 ©1 2 ag Hialsko | \
Narthern Lublin® ® Opole “R2es2ow o -
N Southern (Lbl }'7’; b
\ Czestochowo
Southern Kielce East ern Qz" 'Cw s \ x
A H‘d) Upper Sllesian \
.4 ¢ N 7 \
\ \ \ : \\ /‘ \
N “he10 Yo N\
R \ ‘A
\ \ 7 A
1- Blatystok \ / N\
2.- Creater Poland \ \ s \
\ o \
\/. \
\ +5 P N\ C
H S p ol N N \
\ 7 \ ~
> / N e
= " \ 7 2 3
emigration b immigration
\
=20 -15 -10 -5 o 5 +10 "5 +20
. 2 @3 ©4

Fig. 3. Types of population changes in Poland 1951-1960 (according to L. Kosinski
and A. Piotrowski)

1 — industrial districts, 2 — industrial areas, 3 — industrialized areas, 4 — unindustrialized areas.

one of the general regularities in the countries characteristic for the high
rate of industrialization and urbanization. These materials allow the for-
mulation of another essential general statement saying that in 1946-60
in the process of industrialization of Poland there was a tendency towards
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TABLE 7. DEVELOPMENT OF ESTABLISHED TYPOLOGICAL UNITS IN 1946-1960

o Industrial district Un-industrialized | Industrial area of
of Upper Silesia area of Bialystok Cracow

Population

Increase in thousand 636 148 324

Increase per 1 sq. km 122-3 64 85-3

Increase index (1946 =100) 135 116 140
Urban population

Increase in thousand 1104 160 320

Increase per | sq. km 2123 69 84:2

Increase index (1946=100) 217 200 183
Employment in industry

I ncrease in thousand 252 35 116

Increase per | sq. km 485 1-5 30-5

Increase index (1946=100) 176 538 271

a gradual reduction of regional disproportions of this sector of the natio-
nal economy. One can also distinguish, in a general way, three basic types
of process of industrialization within Poland (Table 7):

(a) the process of further development of industry typical for the large
scale and relatively slow rate of increase (e.g. Upper Silesia),

(b) process of industrialization typical for the relatively small scale
and relatively high rate of increase (e.g. the area of Bialystok),

(c) process of industrialization typical for both the large scale and
high rate of increase (e.g. the area of Krakow).

II. EVOLUTION OF THE IDEAS DEFINING THE RATE AND TARGETS OF CHANGES
IN THE REGIONAL STRUCTURE OF INDUSTRY IN PEOPLE’s POLAND

Having first established basic facts describing the trends of changes in
the regional structure of industry in People’s Poland it is worth while
to make a brief analysis of the evolution of ideas and conceptions on the
transformation of these phenomena.

The starting point for this discussion is undoubtedly the following
quotation from the 6-Year Plan Bill voted by the Polish Parliament in
1950 [11]: “...during the planned period a long-term process will be
commenced leading to a more even distribution of the productive forces
and also of social and cultural facilities over the whole country. Dispro-
portions in the development of the economic and cultural life resulting
from the circumstances of the development of capitalist Poland will be
reduced”.

The aforesaid principles of the Bill have been eagerly introduced into
the scientific and popular literature dealing with the principles of
distribution of industry. One of these publications says: “The most im-
portant and predominant principle is the trend to a more equal distribu-
tion of industrial plants over the whole country [10].
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In the middle fifties the assumptions for the localization policy of
the 6-Year Plan have been subject to a thorough analysis which produced
an evolution, which still continues, of the general concept of transforma-
tion of the regional structure of industry in Poland.

It seems worth while to present three quotations featuring the trend
of this evolution.

In 1956, K. Secomski stated his attitude towards the problem, as
follows [13]:

TABLE 8. NATIONAL ECONOMY OF PEOPLE’S POLAND IN 1946-1980

1 Increase index
Index Unit 1946 | 1960 1980 1960 1980 1980
| | 1946=100 | 1960=100 | 1946=100
Population min 239 297 373 124 126 156
Rural population 16 1t 1521 14-3 94 94 89
Urban population 7-51 14-21 23-0 189 162 306
Population in towns of over
100 thousand inhabitants - 24 61 97 254 159 404
Employment in industry 124 3-08 , 565 248 } 171 } 387
Employment in handicraft 022 0-22 100
National income generated in: miln zi
1961 792 3797 12002 480 316 1500
industry 26 178-4 765 684 430 2900
agriculture 39 88-6 130 228 146 330

1 The classification into towns and villages did not consider 304 thousand people in 1946 and 370 thousand people in
1960.
2 According to B. Prandecka.
Sources: 1. K. Secomski. Polska w roku 1980 (Poland in 1980). XX lat Polski Ludowej. PWE, Warszawa 1964.
2. Polska wliczbach (Poland in numbers). XX lat PRL. GUS. Warszawa 1964. 3. S. M. Zawadzki. Analiza
struktury przestrzennej przemyslu w Polsce Ludowej (Analysis of spatial structure of industry in
People’s Poland). Stud. KPZK PAN, 10, Warszawa 1965. 4. A. Kuklinski. Kierunki badan nad struk-
turg przestrzenng przemystu Polski (Trends of research of the spatial structure of industry in Poland).
Biul. KPZK PAN, 32, Warszawa 1964.

“Undoubtedly, one should first of all refer to the most commonly
presented leading principle of the distribution of productive forces —
formulated in most cases as the principle of equal distribution of produc-
tive forces in the country. Instead, it should perhaps be more correct to
say ‘“‘the principle of rational distribution” for, of course, the thesis of
equal distribution must, as a rule, be supplemented by a commentary.
This, however, is not a problem of a mechanically equal localization in
the whole country, but of the choice of alternatives of localization
enabling the full utilization of natural conditions of development of in-
dividual regions — bearing in mind the problem of equalizing the level
of development. It is, therefore, wiser to use the definition of rational
distribution of productive forces in the whole country”.
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CONCENTRATION OF INDUSTRY 113

1. Size of area

2. Population, for 1946 and 1956

3. Increase in population during the 1946-1956 period

4. Number of industrial plants in 1956, the total figure and also split
into 8 groups of branches of industry

5. Number of persons employed in industry in 1956, the total figure
and also split into 8 groups of branches of industry

6. Index of persons employed per industrial plant in 1956, the total
figure and also split into 8 groups of branches of industry

7. Index of persons employed per 100 sq.km

8. Index of persons employed per 1000 inhabitants

9. Increase in industrial employment in the 1946-1956 period

10. Index of increase in industrial employment, calculated to 1000 per-
sons of increase in population, for the 1946-1956 period.

The above data enabled the author to analyze the spatial structure
of Poland’s industry in 1956, illustrating at the same time the principal
trend of expansion during the 1946-1956 period. The result of this
analysis is a picture of the degree of spatial concentration of industry in
Poland, as well as in the individual voivodships.

TABLE 1. TYPES OF AREAS OF SPATIAL CONCENTRATION OF INDUSTRY

Determinant with refe- |
: A Number of persons | o g mean AR Approximate
Types of areas of spatial concentration of + s land determinants assu- o
Type Fottirel employed in indus- Srput extent of given
Ry try e | area in sq. km
per 100 sq. per 1000 in-
km habitants
1 22 3 4 5 6
A Territorial industrial units (communities, 4000—9999 =10 =15 5—60
urban settlements towns)
B Industrial centres (communities, urban 10000—19999 =20 =15 25—170
settlements towns)
C Industrialized groups 4000—7999 >5 =15 30—90
D Industrial groups 8000—19999 >10 =15 40—90
E Industrial agglomerations 20000—49999 =20 =10 80—250
F Large industrial agglomerations 50000—299999 >25 >10 200—500
G Industrial conurbation >300000 >50 >30 = 1000

Note: The differentiation in the employment indices per 100 sq. km between types A and C and between B and D,
characterized by approximately identical numbers of workers employed, should be ascribed to differences in respective
areas.

8 Geographia Polonica
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CONCENTRATION OF INDUSTRY 115

TABLE 2. INDICES OF SPATIAL CONCENTRATION FOR INDIVIDUAL GROUPS OF INDUSTRY
IN POLAND, IN 1956

| Average num-
Determinant of | per cent of all- | per cent of all- b o:‘ work.ers
Group of branches of industry degree of spatial| Poland employ-| Poland number perplant s
3 dex referred to
concentration ment of plants
all-Poland
index
1 2 3 | 4 5
|
Power Industry 40 1 955 29-3 > 32
Metallurgy and Metal Industry 37 882 779 >11
Remaining Industries 35 837 51-2 > 16
Light Industry 34 82-4 583 > 144
Chemical Industry 34 81-6 77-4 >10
Food Industry 21 501 224 > 22
Mineral Industry 19 452 343 > 13
Timber and Paper Industry 19 449 367 > 12
Total 32 766 373 > 22

In Table 3 these general figures have been supplemented by basic
data characterizing the individual areas according to the types adopted
for them. The prevailing groups of industrial branches given in Column
7 of this table, there have been established, assuming as lower limit
20%p of the total number of workers employed in the industry of a given
type of area.

The brief numerical picture of the degree of concentration of industry
in the areas of concentration, enumerated above, provides a general
characteristic of the spatial structure of the Polish industry in 1956:

1. Industry in its basic mass (76+6%0 of employment) was principally
concentrated in large plants, situated in areas of concentration which
occupied 2-4% of Poland’s area.

2. The areas of concentration, formed by groups of units and by single
administrative units, with more than 4000 workers each, constitute ter-
ritories with — considering Polish conditions — a very high degree of
spatial concentration of industry.

3. The basic branches of industry located in these areas of concentra-
tion are Power Industry, Metallurgy and Metal Industry, and Light
Industry; all in all, these three groups comprise nearly three
quarter of the workers employed in the industries located in the areas
of concentration.

8*
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CONCENTRATION OF INDUSTRY 117

Fig. 1. Areas of spatial concentration of industry and the distribution of industry
located outside these areas. According to the voivodship indexes of the degree of
saturation with dispersed industry

1 — voivodship boundaries, 2 — territiorial industrial units, 3 — industrial centres, 4 — indu-

strialized groups, 5 — industrial groups, 6 — industrial agglomerations, 7 — large industrial

agglomerations, 8 — Upper Silesian Industrial Conurbation, 9 — degree of saturation with dis-
persed industry (dots, density proportional to the index value).

ferent point of view this problem has been expounded in a paper by
Szczepkowski [8].

Furthermore, from the analysis of the distribution of the various
types of areas of concentration and of the index of saturation with
dispersed industry there evolves the thesis, that all Polish territory
can be divided into two large spatial-industrial systems, differentiated
according to the features characteristic for their spatial structures of



TABLE 3. GENERAL CHARACTERISTIC OF AREAS OF CONCENTRATION OF INDUSTRY IN POLAND, IN 1956

Mean aumber
Nussbor of B Shibic oF Number of of wotkers per
Types of areas of spatial concentration rk mp) 1 plant, index Giroups of branches of industry , pred.
arcas of adminiatrative Industrial P
of odin with reference nant in given type
iy given type units places industry | to the all-Po-
land figure
i 2 3 4 s 6 7 s

Territorial industrial units ko 30 1,254 190,055 > 18 Metallurgy and Metal Industry (42%)
Light Industry @m
Metallurgy and Mnullndn;ry (40%)
Industrial centres 13 3 1043 18344 > 21 Light Industry (20%)
Industrialized groups 16 46 s42 73367 > 17 Light Industry (30%)
Metallurgy and Metal Industry 5%
Industrial groups 1" 38 642 129.3%0 > 24 Metallurgy and Metal Industry 0%
Industrial agglomerations v 40 1618 JL03s 23 Metallurgy and Metal Industry 1%
Light Industry Q%)
Power Industry Q1%
Large industrial agglomerations 3 n 4.356 650.042 > 18 Metallurgy and Metal Industry ar
Upper Silesian Industrial Conutbation 1 40 L& S08.670 > 38 Power Industry %)
Metallurgy and Metal Industry 0O2%)
Areas of concentration, total L] 1100 2.048.184 >22 Metallurgy and Metal Industry (35%)
Light Industry Q%
Remaining part of Poland 4,804 18.687 626.530 > 05 Food Industry 26%)
all-Poland 5.042 999 2674714 10 Metallurgy and Metal Industry %)

http://rcin.org.pl
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TABLE 1. BASIC DATA FOR THE ANALYSIS OF THE CONCENTRATION OF POPULATION IN EAST-CENTRAL EUROPE

Basic reference units
Kind of Number l Arcd in 3. ke | Population in thousands
Country Time S | s . TSR X OIS MR - o
data < | Extreme values | Extreme values
Total Modilied* B I as L RS Tt e . ] ANerees
| Minimum | Maximum | Minimom | Maxisom |

Albania 2. October 1960 Eatimate | Rrethet 27 2% a2 28513 1038 173 1949 626
Bulgaria 3. Decomber 1960 | Estimate | Okndy 30 28 1125 7556 962 1484 T664 2510
Crechonlovakia 1. March 1961 Census Okrer 109 10s 120 a3s 1220 42 10054 1309
German Democratic

Republic L Decomber 1960 | Estimate | Krels 212 193 134 1574 561 192 10718 1
Hungary 1. January 1960 Census | Jarar 91 129 12 1943 720 28 18073 773
Poland 6. December 1960 Census Powlat 396 k> m 2307 962 148 16821 18
Rumania 1. July 1939 Estimate | Ralomu! 224 189 400 S000 1251 246 12914 966
Yugoslavia 31, March 1961 Cemus | Opiring m 543 28 2043 a9 4 8432 40

* Since Cities were included into surrounding administrative units modificd number of uaits is smaller than actual. Capitals of the countrics (with the exception of Albania) were

considered separately.

http://rcin.org.pl
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CONCENTRATION OF POPULATION 125

TABLE 2. RATIOS OF POPULATION CONCENTRATION IN EAST-CENTRAL EUROPE IN 1960

Modified concentra- Difference between | Relative difference

Country Concentration ratio e l.nodifie.d concentra- il.l percentage (k di-
7 tion ratio k& and con- | vided by concentra-
’ centration ratio k— tion ratio)
1 2 3 4
Albania 033 0-39 006 118
Bulgaria 021 0-27 006 129
Czechoslovakia 0-32 0-38 006 119
German Democratic
Republic 045 0-57 012 127
Hungary 0-34 0-52 018 153
Poland 0-41 0:52 011 127
Rumania 0-31 0-33 002 106
Yugoslavia 0-36 0-38 002 106
Total for 8 countries 0-38 047 005 124

of population depend either equally on the existence of poorly inhabited
territories and of the bigger agglomerations (Yugoslavia, Rumania, Al-
bania) or on the lack of extremes (Czechoslovakia).

Big disparties emphasize the importance of big cities, clearly seen in
the case of the German Democratic Republic, Poland and especially Hun-
gary (Budapest).

The difference between the aggregate ratios # and k for all the
countries involved is relatively large. In this case, however it depends
not only on the differences between rural and urban areas but also on
the differences among different countries.

During construction of the curves another measure of concentration
was introduced which helps to show on the map the areas inhabited by
equal numbers of population.

The area of the eight countries equals 1,273,000 sq.km and was
inhabited by 117 million people with the resulting density of 92 persons
per sq. km. However, the 20%o living on the areas with the lowest density

TABLE 3. POPULATION AND AREA BY DIFFERENT DENSITY GROUPS IN EAST-CENTRAL EUROPE

Population Area R akion Reference units
per sq. km
Thousands Average po-| Average a-
Percentage | Thousands | Percentage of sq. Average Bordering Number pulation rea Thou-
km Thousands sands sq. km

0—19-9 23.397 41 521 449 62:4 554 42 937
20—39-9 23.397 26 330 709 848 367 64 899
40—599 | 23.397 18 228 102.6 1193 322 73 708
60—79-9 23-397 12 151 1549 256+ 224 105 677
80—100 23-397 3 43 544-1 73 321 589
100 116.985 100 1273 919 x 1540 76 827




126 LESZEK KOSINSKI, AGNIESZKA ZUREK

.....

Fig, 1. Concentration curves of population in the countries of East-Central Eu-
rope — 1 Albania,—2 Bulgaria, — 3 Czechoslovakia, —4 German Democratic Repu-
blic, — 5 Hungary, — 6 Poland, — 7 Rumania, — 8 Yugoslavia

OA — Percentage of population (cumulative array), OC — Percentage of area (cumulative
array), a,, a; — upper and lower parts of the area limited by the diagonal OB and curve OB.

(on an average 45) occupied over 40% of the territory whereas the top
20% occupied only 3% of the territory but with average density of
263 persons per sq.km. On the whole the higher the density the lower
the share of the area and the smaller number of reference units becoming
smaller but with larger populations. In the group of highest density,
the large cities are represented (all over the region), in the second group
it is mainly industrial areas (predominantly in the North), and in the
third and fourth groups the relatively better developed agricultural
areas, in the last — less inhabited mountainous areas especially in the
South.

The map based on this division of units into five groups is in fact
a certain modification of the density map where rather density structure

is shown.
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130 WOJCIECH MORAWSKI

tative nature may be defined by the share the railway transported of the
total carried by all means of transportation! which, during the examined
period of time amounted to slightly more than 90%s.

The situation that existed in 1958-1962 as regards the intensity of
commodity flows on the railway and changes in the spatial and generic
structure of these flows is connected with the general economic develop-
ment of the country. The differences of dynamics of the development of
industry (and its branches), agriculture, forestry and construction as
well as changes in the allocation of production forces, progress in speciali-
zation and co-operation had a large influence upon the railroad trans-
port. Table 1. shows changes in the generic structure and dynamics of
the railroad commodity flows.

TABLE t. CHANGES OF STRUCTURE AND DYNAMICS OF RAILROAD COMMODITY FLOWS WITHIN
THE COUNTRY

Share un total in 9
Kind of commodity (group) 2 Uz aff gl
1958 | 1962 1962-1958 in 9%
Bituminous coal 407 408 1204
Brown coal and coke 52 46 106-9
Ores and pyrites 61 71 141-3
Stones 73 70 1153
Stands and gravels 7-8 70 107-5
Crude and rafined petroleum 17 25 173-7
Metals and metal manufactures 69 72 1252
Bricks 2-6 1-7 ) 78-3
Cement 25 2-5 117-8
Artificial fertilizers 1-8 21 1382
Chemical products 1-8 22 | 150-0
Grains 21 26 1495
Potatoes 09 10 144-5
Sugar beets 2:6 2:4 [ 1136
Other crops and processed agricultural products 3-4 3-8 | 1354
Timber and timber products 66 55 ‘ 98-8
Total 1000 1000 120-3

Bituminous coal greatly influenced the level of the dynamics of
transport. An above-average level of flow was reached by commodities
related to agriculture (except for sugar beet) and by some industrial
commodities, while the share of the flow of construction goods dimi-
nished2. Of course, the situation varied in different regions, as regards
changes of the structure and of the dynamics.

1'The total of transport includes not only public car-transport shown in the
official statistics but also the estimated transport by cars owned by enterprises
not licensed for transport services.

2 This is related to changes of building technics (reduction of brick consump-
tion) and in particular to the improvement in regional distribution of building
materials. It also results from the wider use of road {ransport over shorter
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Fig. 1. Regional commodity flows (by railways) in 1958 and 1962.

A — inflows, B — outflows, C — infra-regional flows, D — flows in millions of {ons.

Since our discussion concentrates on regional balances of flow of
commodities, it seems reasonable to present, to begin with, the distribu-
tion of outflows, inflows and infra-regional flows and their dynamics.
These are shown in Fig. 1, from which we perceive the importance of

distances; the annual value of building and construction production and services
increased during the examined period by 37% and the total output for investment
by 50%b.

9*
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= (BYEIE ] = (B (BJE)E,] =

(4)

This means that the differential group shift —Sg (1) —is the dif-
ference between the effective balance of commodity flows in group i in
the voivodship j in the terminal period, and the balance of commodity
flows, which could be recorded if the dynamics of commodity flows in
group : in the voivodship j was on an average level of the dynamics
of group i in the whole country.

TABLE 2. DIFFERENTIAL, PROPORTIONAL AND TOTAL SHIFTS OF

Voivodships
R E
s s 5 8 £ 2
i £ ohift & o 8 b TL: =} k=
S S & £ ¥ > 3 &
1 2 3 4 5 6 7 8
Sg the differential group shifts ;
Bituminous coa! —272 — 80 + 3 | —125 — 6 —420 — 85
Brown coal and coke —108 — 42 +%a | —32 = 2fl Bl 4 — 68
Ores and pyrites + 88 4 10 —2195 +129 —229 —234 — 386
Stones +165 + 75 +49 +129 — 44 +212 + Ta
Sands and gravels — 8 +332a —175 + 4 —218 + 82 + 35
Crude and rafined petroleum + 15 4. 59 — 1 ‘ -+ 94 + 18 +178 + 17
Metals and metal manufactures — 171 + 15 —50 | 4+ 22 — 29 4 1 — 37
Bricks +546 — 22b —143p ; + 22 + 72 — 74 — 74
Cement 4105 — 40 — @l | =4 + 16 <464 = 1
Artificial fertilizers — 44 + 81 — 66 — 60 + 77 SIS — 25
Chemical products — 9 — 81 —28 + 3 — 8 £ -3
Grains — 32 + 11 + 2 + 33 — 32 — 41 — 11
Potatoes ~— 98 + 8 4138 — 62 — 68 — 97 + 43
Sugar beets 4 52 — 95 +226 ‘ — 36 + 12 +177 + 105
Other crops and processed
agricultural products 4-250 — 69 —203 + 74 4+ 34 — 12 — 12
Timber and timber manufac-
tures +161 4 2la + 89 ‘ 4121 — 27 + 62 — 98
Sd The differential total shifts -+ 740 +183 —368 | +395 —453 +300 —239
Sp The proportional shifts +512 +142 — 82 ‘ +148 + 70 4211 — 83
St The total shifts +1,252 -I-325 —450 +543 —383 +511 —322

Notes: 1. The differential group shift is the difference between the real balance of commodity flows in a given group.
a given group in a given region reached the average level of a given group in the whole country.

g GOR)

whole country.

The differential total shift is the sum of differential group shifts of a given region;
The proportionalshiftis the difference between the totalshift and the differential total shift;
The total shift is the difference between the real balance of the commodity flows of a given region, and the

5. @ means that the differential group shift with positive sign took place with simultaneous transformation
6. b means that the differential group shift with negative sign or the total shift with negative sign took place
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The differential total shift—Sd (2) —is the sum of differential
group shifts in the voivodship 1.

The total shift —St (3)—is the difference between the effective
balance of total flows in the voivodship j in the terminal period and the
balance of flows which could be recorded if the dynamics of the com-
modity flows in the voivodship j was on an average level of the total
transport dynamics in the whole country.

The proportional shift — Sp (4) — is the difference between the total
shift in the voivodship j and a differential total shift in the voivodship j.
The proportional shift shows the deviation from the total shift which
results from a definite group structure of the commodity flows in the
voivodship j.

The results obtained from calculations made according to the

BALANCES OF THE COMMODITY FLOWS IN VOIVODSHIPS 1958-1962
in thousand tons

£ = E 8 x

& = 5 g k] H 3 o

15 O ¥ @ N 2 o ¥ 0 [

9 10 11 12 13 14 15 16 17 18
451 + 7122 + 16 | —I163 + 3 | + 136 1,355 | 43,133 1,966 + 292
— 20 + 110 4 4 — 17 s 2556 | + 133 + 24 + 273 85 + 14
4 28a | + 143 | + 4 —63 | + 10 | — 2756 + 34 | 4123 | —LI076 | + 274a
+ 9 — 24 | —2 + 68 — 69 | — 482 | + 547 | — 11 | — 989p | + 365
—293 + 76 | —25 4 52a | — 59 | + 68 | + 282 | + 252 62 | — 47
— 9 B G +8a | + 16 | + 31 § — 172 | + 130 | — 385 | — I3
— 14 + 166 | — 15 — 9 | — 38 | — 140 +o32 | — 344 | 4+ 617 + 120
w17 + 2 | +8s —163 | — 39 | — 300 6 | + 18a| — 92 | — 41
-7 + 17 —20 + 43 | — 32 | — 92b| — 397 | — 45 | + 5422 — 4
Sl @ — o || =D | e, Ao F iy A R £ ST 3
— 4 SI25 — 4 + 25 0 + 49 + 40a | — 84 + 29 1 64
=@ =0y [Ty —61 | — 10b| + 1952 4+ 43 | + 87 | + 35 | — 37
=M e | e gy wag b sG] e o e RSN e S D
— 715 | + 13 — 34 — 60 I 7 a7 401 [ 444 L S SO | S5 5
— 67 ‘ + 90a| —125 — 14 ‘ — 39| — 252 | 4+ 9 | + 114 | + 68 1 4l
.29 ‘ — 69 ‘ —97 — 93 ‘ — 283 | — 13b| — 1126 4+ 145 | 4+ 82 | + 210
—554 41,337 —163 —452 — 830 @ —1,024 @ —1,021 +5,176 3,540 1-1,051
—219 | — 31 | —249 —148 | — 459 | — 698 | — 365 | + 710 + 336 |+ 137
—773b | +1,306 —4095 | —600 | —1,289p —1,722b @ —1,386b | 5,886 | 13,204 +1,188

and in a given region and the balance of commodity flows which would take place if the dynamics of development of

balance which would take place if the dynamics of flows balance of a given region reached the average level of the

of the negative balance into a positive one during the examined period.
with simultaneous transformation of the positive bzlance into a negative one during the examined period.



http://rcin.org.pl




INTER-REGIONAL COMMODITY FLOWS 137

may be four combinations of signes (“+”, “—") of the effective and
hypothetical balances, namely:

(a) effective balance with “+”, and simultaneously a hypothetical
balance with “—";

(b) effective balance with “-—’
balance with “+”;

(c) effective balance with “+”, and simultaneously a hypothetical
balance with “+"’;

(d) effective balance with “~—’
balance with “—".

The formation of an absolute value of the effective and hypothetical
balances and the different combinations of signs (“+”, “—") have
a definite influence upon the sign and the absolute value of the dif-
ferential proportional and total shifts which may be proved easily from
the theoretical example in Table 3.

’

, and simultaneously a hypothetical

’

, and simultaneously a hypothetical

TAELE 3. DIFFERENTIAL GROUP SHIFTS AND THE TOTAL SHIFTS

- . Differential group shift (Sg), to-
Balance of the terminal period tal shift (S¢)
- 5 Hypothetical
Effective Ej; (E5/5,)E, ;
or 3 y Relative value | Absolute value
B, (E*[E.)E
JE_)E
@ (+100) —(—1200 | =220 220
(+100) —(—100) = 4200 200
(+100). —(—80) =+180 180
® (—100) —(+120) =—220 220
(—100) —(+100) =—200 200
(—100) —(+ 80) | =—180 180
(©) (+100) —(+120) =—20 20
(c..) (+100) —(+100) 0 0
(c..) (+100) —(+80) | =+ 20 ! 20
(d) (—100) —(—120) | =4 20 20
(..) (—100) —(—100) | 0 0
..) (—100) —(— 80) -— 20 20

Using the example presented in Table 3. let us now consider the
meaning of “+” and “—” signs of the differential group shift and the
total shift* depending on the combination of “+” and “—" signs of both
effective and hypothetical balances.

(@) The “+” sign of the shift means that during the examined period
the negative effective balance of the initial period (1958) was trans-
formed into a positive effective balance for the terminal period (1962).

4 We omit here the problem of the differential total shift, which is the sum
of differential group shifts and also the problem of the proportional shift which
is the difference between the total shift and the differential total shift.
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Comparing the meaning of positive signs in the case (a) and cases
(c...), (d), it is easy to state that the positive signs of the differential
group shift and the total shift express a more favourable formation of
the effective balance in the terminal than in the initial period.
Nevertheless in order to emphasize the evaluation of the sign of the
balance, the case (a) has been marked in Table 2.

Comparing the meaning of the negative sign in the case (b) and cases
(c), (d...), it is easy to state that the negative signs of the differential
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Fig. 2. Voivodship typology based on the balances of commodity flows (by railway)
in 1958 and 1962 as well as the differential group shifts and the total shifts in the
1958-1962 period
1 ~1 million tons, 2—~ effective balance positive in 1958 only, 3 —effective balance positive
both in 1958 and 1962, 4 — less favourable formation of the effective balance in 1962 than in
1958, 5 — more favourable formation of the effective balance in 1962 than in 1958. I—Po.smve
total shift; A — differential, B — proportional; II — Positive differential shift: A — proportional,
B —total; III — Negative total shift: A — differential, B — proportional; IV — Negative diffe-
rential shift. A — proportional, B — total.
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ERRATA

Page | Para. Line For Read

11 1 9 Sacrobosco Sacrobusto

60 2 1 sixe size

68 1 9 were it not for where it not forms
130 table 5 Stands Sands
144 2 15 proportion 0 proportion to
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