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14 S. Koztowski

Fig. 1. Areas of ecological hazard in Poland
a — National Parks located within the areas of ecological hazard, b — areas of ecological
hazard, named mostly after their main urban centres: 1 — Szczecin, 2 — Gdansk,

3 — Bydgoszcz-Torun, 4 — Poznan, 5§ — Inowroctaw, 6 — Wioctawek, 7 — Plock, 8 — Konin,
9 — Legnica-Glogoéw, 10 — £6dz, 11 — Tomaszéw, 12 — Pulawy, 13 — Chelm, 14 — Turoszow,

15 — Jelenia Géra, 16 — Walbrzych, 17 — Wroctaw, 18 — Opole, 19 — Belchatéw, 20 — Cze-
stochowa, 21 — Myszkow-Zawiercie, 22 — Kielce, 23 — Tarnobrzeg, 24 — Rybnik, 25 — Upper

Silesia, 26 — Krakow, 27 — Tarnow
Source: GUS, 1983

of ecological threat (that is, the areas where acceptable pollution levels —
especially with respect to air pollution — were being constantly exceeded).
At least 4 million people currently live within the areas of the highest environ-
mental risk (the regions of Upper Silesia and Turoszéw). These areas are
undergoing a drastic worsening of health conditions (see Norska-Boréwko
et al. 1992, or Guminiska 1993).

Pollutants in the air, water, soil, and food contribute to the poor health
of the population. Other factors undermining health include: the quality of
the diet, lack of appropriate hygienic behaviour, heavy smoking, excessive
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16 S. Koztowski

intensively industrialized areas, there are twice as many persons having
undergone psychiatric treatment (Biela 1984).

N

§ N

L e SN R SN =

years

Fig. 2. Average life expectancy (of men and women jointly) at one year of age in four economically
developed regions of the world in the years 1960-1985; 1 — Japan, 2 — industrialized
countries of the West, 3 — Eastern European countries, 4 — Soviet Union
Source: Committee of Demographic Sciences, 1988

The data presented indicate that the younger generation living in the
areas of ecological hazard, and especially in Upper Silesia, are distinctly
handicapped in comparison with those living in the rest of the country. This
does not make a good basis for positive forecasts concerning future social
progress, particularly if we account for the fact that these areas are to a
large extent the cultural and educational centres. This is presumably one
of the reasons behind the steady decrease in the proportion of students in
high schools to the advantage of the proportion of young people educated
in vocational schools.

The study carried out by M. Chorazy (1990) indicated that extracts from
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20 A. Potrykowska

The city consists of seven districts, namely: Srédmiescie (the central district),
Praga Pélnoc (North Praga), Praga Poludnie (South Praga), Mokotéw, Wola,
Ochota, and Zoliborz.

THE PROCESS OF DEINDUSTRIALIZATION IN WARSAW.

Historically, the manufacturing sector which was the economic basis of
the Warsaw. The centrally-planned economy provided a number of stimuli
to the expansion of large cities, including the capital city and its region. In
1950s the very heavy emphasis was put on industrial development in Warsaw,
for example the location of steelworks (Huta Warszawa). Today, Warsaw
constitutes a strong industrial centre. Being big in numerical terms, its
industry constitutes about a quater of the total employment in Poland.
However, this may not be ignored in spite of the critical evaluation of the
fact that extensive industrialization in the capital city has been forced by
the economic policy of the communist system. Industrial plants located in
Warsaw manufacture over 8% of the total value of production of national
industry. Warsaw industry demonstrates the very same weaknesses as els-
where in the country, and other postcommunist countries: it is not too effective,
and above all non-competitive in conditions of market economy. It requires
the same therapy: restructuralization and modernization. It should undergo
processes of intensification which will bring to light its potential possibilities
in accordance with interests of the city. Mostly, the industrial sector is
traditionally located in Wola and Praga Poélnoc districts, and some towns of
the suburban zone (Ursus, Pruszkéw, Piastéw, Piaseczno, Grodzisk Maz.)
(see Fig 1). Employment in the industrial sector varied up to 30% of total
employment, with 352,000 being employed there in 1988. However, by 1992,
this figure had been reduced to 234,000 — indicating a fall of 34%. Estimates
concerning employment in the future suggest that even the most favourable
conditions will not bring about an increase in industrial employment in
Warsaw within the next 5 years, and that a continued fall is in fact more
likely (Table 1).

TABLE 1. Employment structure of the public sector in Warsaw and its region, 1990-1992

Employment (in thousands) 1990 1991 1992
Capital voivodship of Warsaw
Total employment 716.4 671.6 670.9
Employment in industry 191.0 171.0 168.0
Employment in trade 67.8 67.1 69.9
Warsaw City
Total employment 670.1 558.7 544.3
Employment in industry 167.4 134.8 124.7
Employment in trade 70.2 60.4 59.3

Source: Statistical Yearbooks of Warsaw capital voivodship,1992,1993, GUS, Warszawa; Warszawa XXI,
1994.
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22 A. Potrykowska

Kolmex and the FIM Tower. The signiﬁcani effects of prestige investment
will be noted in the years 1995/96.

|

e
L

e

b
0 5 10km

Fig.1. The employment structure in Warsaw capital voivodship,1991
Dominance of employees in: a — agriculture; b — industry (above 45%); c — industry (35-45%);
d — industry and services; e — services; f — agriculture and industry
Source: Chmielewski 1993, p.23.

THE DEVELOPMENT OF PRIVATIZATION IN WARSAW. AND ITS REGION

The process of ownership change in the national economy is occurring
in several forms in which private capital, including foreign capital, enters
the region’s economy: through the privatization of existing state enterprises,
as well as through emergence and development of private firms with legal
personality (in the form of companies under commercial law) and those
created by indivudual persons. One of those forms are direct capital invest-
ments in the existing enterprises, either by purchasing shares or by establish-
ing joint-ventures. For example, 40% shares of the chocolate factory Wedel
were purchased by the Pepsico; 51% of shares of the huge Polcolor TV factory
in Piaseczno acquired by Thomson. These include the Polmo automobile
works (a pending joint-venture contract with General Motors Europe, and

http://rcin.org.f
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26 A. Potrykowska
POPULATION STRUCTURE AND DEMOGRAPHIC PROBLEMS

The demographic situation of Warsaw results from a number of factors.
First is the disadvantageous age structure of population, meaning the
increasing share of the elderly, which is especially well seen in the downtown
areas. Second is the increase of the average age of marrying during the last
dozen years, and, simultaneously, the fact that the model of family with a
low number of children is taking over in towns, leading to incapacity to
maintain even simple reproduction. Third, migrations to towns underwent
significant limitation. Initially this fact was to a large extent due to crisis
in housing construction. Nowadays, apartments become a good as any other
and in view of prices on the market they are virtually unattainable for the
young, so that the function of housing as a migration factor ceased. Fourth,
finding a job, which is the main factor attracting migrants, is a difficult
thing, given the present high numbers of unemployment and the low demand
for labour.

The actual decrease in the population numbers in Warsaw and its region
(Table 2) results from the fact that there are more deaths than births (natural
decrease) and that the net positive migration balance is very low, and therefore
does not compensate for the natural decrease (see Fig.2). The latter takes
on growing dimensions — first of all in the downtown (central district of
Srédmiescie) — due to the particularly disadvantageous age structure of
population, while the migration balance is on the decrease (excepting 1992)
and is also very unevenly distributed.

TABLE 2. Population change in Warsaw and its region, 1990- 1992

Population size in thousands Rate of population growth in per cent
Year Warsaw Region of Warsaw Warsaw Region of Warsaw
1990 1655.7 2421.6
1991 1653.3 2419.6 -0.7 -0.5
1992 1644.5 2409.0

Source: Statistical Yearbooks of Warsaw capital voivodship, 1992, 1993, GUS, Warszawa; Warszawa XXI,
1994.

The greatest natural decreases were observed, besides the centre, in the
districts of Praga Poludnie, where it was compensated by highly positive
net migration balance, and in Praga Péinoc.

The tendencies here outlined indicate that the growth — or even
stabilization — of the population numbers in Warsaw depends on the
magnitude of migration. The contribution to the net migration balance of
Warsaw (in 1991 — 3,432 persons) is made in 15% by the Warsaw voivodship,
in 55% by the neighbouring voivodships, and in 30% by other voivodships.
In this sense Warsaw is closely connected with its region.

Side by side with Warsaw, several other areas around it feature natural
decrease as well. They are: the town of Pruszkéw, for some time already,
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Fig.2. Population change in Warsaw, 1990-1992
a — marriages; b — live births; ¢ — deaths; d — natural increase; e — net migration
Source: Warszawa XXI, 1994, p.76

and. during the three years studied in more detail, 1990-1992, the town of
Goéra Kalwaria, the town and commune of Konstancin-Jeziorna, the town
of Lomianki, the town of Otwock, the commune of Jézefow and the town of
Radzymin. This is in relation with the process of deindustrialization, and
its negative effects e.g.the unemployment. The positive net migration balance
appears — besides Warsaw — also in the areas of Piaseczno and Pruszkow,
but in the 38 towns and communes taken together the majority of units
feature migrational decrease, while only 21 units display a positive net
migration balance. The latter include areas which are more attractive in
terms of natural environment, have better developed infrastructure, and are
sufficiently well connected with Warsaw by transport so that they can become
— and do become — the local centres of development of small and medium
private businesses.

THE URBANIZATION PROCESSES IN THE WARSAW URBAN REGION.
NEW PROBLEMS OF SPATIAL DEVELOPMENT

The use of land in Warsaw was controlled strictly until 1990. The main
instrument of control was the general plan which defined the ways in which
land could be used. The huge amounts of free land have not prevented the
proportion designated for development from being restricted to about 5000 ha.
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Restructuralization in Warsaw... 29

Particularly active here are areas of the construction of one-family housing
which change the architectural face and functional character of areas; and
areas of farmstead construction in which inhabitants leave agriculture and
are interested in the exclusion from agricultural use of land with a view to
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Fig.3. Warsaw’s Master Plan, 1992
Functional zones: 1 — central; 2 — central zone with residential functions; 3 — services and
technical functions; 4 — residential zone and services; 5 — services and residential zone in
wooded areas; 6 — industrial zone; 7 — ecological zone; 8 — areas of potential urbanization;
9 — main roads and streets; 10 — boundary of the Warsaw city
Source: Cierpinski at al. 1993, p.38



30 A. Potrykowska

its division and sale. In this process, a Statute on the Protection of Agricultural
Land is the only brake to the spontaneous parcelling and development of
agricultural areas.

The urbanizing villages in the immediate vicinity of Warsaw are most
highly susceptible to functional and social changes. Reference may be made
in the first case to the coming into prominence of what were previously
secondary functions, as well as to the pressure to raise the standard of

Fig.4. Technical equipment of housing units and prices of land in the Warsaw capital voivod-
ship, 1992
A — Prices of construction plots in US $: 1 — 1-5; 2 — 5-10; 3 — 10-15; 4 — 15-20; 5 — 20-25; 6
— 25-50; 7 — 50-100; 8 — 100- 530; B — Areas with 60% of well equipped dwellings in: gas,
water supply networks, and bathrooms
Sources: Chmielewski 1994, p.42; Wectawowicz 1994

residence through the development of electricity, road, gas and water supply
networks. Areas furnished with gas and water supplies are characterized
by housing corresponding to contemporary requirements (a bathroom, central
heating, running water) as well as by distinctly higher land prices in relation
to those for land in which such networks are either lacking or sparser (Fig.4).

Settlement in areas that were traditionally agricultural is only partially
equipped with technical infrastructure. Sewer systems are usually lacking,
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as are basic services. In consequence these areas increasingly pose a real
threat to the environment. The excessive exploitation and pollution of waters
is accompanied by the uncontrolled dumping of wastes, free-for-all
construction and production without proper checks on sanitation. All these
aspects may give rise to future problems whose solutions are likely to be
difficult and costly (Fig.5).

The Warsaw agglomeration is largely covered by gas supply and water
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Fig.5. Warsaw’s Master Plan, 1992. Environment protection
L — Ecological zone — primary system; 2 — public green area - secondary system; 3 — green
wrea links; 4 — air exchange and regeneration system; 5 — central heating plants; 6 — water
vorks, water supply networks, and reservoirs; 7 — municipal sewage purification stations; 8 —
railways; 9 — boundary of Warsaw city
Source: Cierpinski et al. 1993
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Restructuralization in Warsaw... 35

the inhabitants. Conveniences provided by the city, burdening the municipal
economy, are not appropriately charged for.

However, the spatial pattern should be transformed from its present extensive
character into an intensive one — taking into consideration requirements of
environmental protection in the Warsaw city and its agglomeration. The
restructuralized industry should recompensate the city and its population for
profits achieved by the fact of its functioning and its negative impact on the
environment ofi the city.

70 80

Praga
Poinoc

I
. . ¥

/1||li>\;l./

H

Oc¢ 1()(.\{;‘

110 ; .’ 1137‘\:
PO >
. ¢

= s b b

ok -1254»

-

Fig.6. Density of population and dustfall in Warsaw, 1992
A — Population density in persons/ha: 1 — 0-5; 2 — 5-10; 3 — 10-50; 4 — 50-100; 5 — 100-298;
B — Dustfall: isolines presenting values of dustfall in g/mmzlyear
Sources: Ostaszewska 1994; Wectawowicz 1994.
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DEATH RATES /100000 POPULATION
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42 Z. Biernacki

120 pg/cu.m/year. It was also stated that the admissible daily average of
carbon oxide concentration, namely 1,000 pg/cu.m/day have been system-
atically exceeded by the factor of one up to 6. The above mentioned monitoring
station is located outside of the direct reach of influence of emissions from
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Fig. 2. Air pollution in Warsaw
The greatest emitters of air pollution: 1 — EC Siekierki, 2 — EC Zeran, 3 — EC Kaweczyn,
4 — ZM Ursus, 5 — C Wola, 6 — EC Pruszkéw, 7 — C Powisle, 8 — C ZWAR Miedzylesie,
9 — HLW Lucchini
Emission of dust and gases: I — over 10 000 t/year; II — from 1000 to 10 000 t/year
Areas of excessive air pollution: a — area where the concentration of carbon oxide and heavy
metals exceeds many times the admissible level and periodical concentration of nitrogen oxides,
carbohydrates, ozone, and suspended dust exceeds admissible level; b — area where the
concentration of sulphur dioxide, nitrogen oxides and suspended dust borders on the admissive
level; ¢ — arcas with a heightened level of industrial and energy-related air pollution but still
below the admissible level; Areas affected by noise caused by air traffic: d — during 90% days
of the ycar; e — during 10% days of the yecar.
Districts of Warsaw: Mokotow, Ochota, Praga Pétnoc, Praga Potudnie, Srédmiescie,
Wola, Zoliborz
Source: Ostaszewska 1991.
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Cracow’s spatial structure and environment... 51

Fig.1. Density of the population of Cracow, 1950
Inhabitants per sq km: 1 — < 160, 2 — 161-200, 3 — 201-500, 4 — 501-2000, 5 — > 2000
Source: Bromek 1964

per year) was associated with the first stage of steel works and residential
development. In the period 1946-1970 migration accounted for 61.3% of growth
(Jelonek 1975) with a maximum observed in the first half of the 1950’s. In
the years 1950-1960, there were over 211,000 migrants to Nowa Huta from
other voivodships (Soja 1989). In later years the contribution of migration
to population growth and its spatial extent declined, but even in 1970 over
two-thirds of Nowa Huta residents were born outside of Cracow. A
characteristic feature was the declining share of worker hostel residents in

the Nowa Huta population from 55% in 1951 to 33% in 1955 to 11% in 1978
(Soja 1989).

TABLE 1. Land use in selected cities (in %)

Cracow City

Main use West European cities Total

Nowa Huta
Residential 40 -43 18 10
Services/business 10 - 14 8 4
Industrial 11-15 35 55
Transport 18 -21 26 21
Infrastructure 3.5-4.0 .
Green space 10-15

Source: Luchter 1990 — data for Cracow; Ziobrowski 1992 — data for cities of Bonn, Munich, Nurnberg,
Stockholm, The Hague and Zurich.

Basic changes in Cracow’s spatial development were also linked to a
trans- formation of the socio-demographic structure of the city’s population.
In the early 1950s, an earlier spatial pattern was discernible (Bromek 1964)
comprising concentric ringed zones from city centre to periphery (Fig. 2).



TABLE 2. Populations of Nowa Huta and Cracow, 1950-1988

14¢]

Source: Data based on National Censuses.

Nowa Huta Cracow
Speciiicaulon
1950 1960 1970 1978 1988 1950 1960 1970 1978 1988
Population 19 102 160 206 233 344 481 585 694 744
(in thousand)
Proportion of Nowa Huta pop- 5.5 21.0 27.3 29.7 29.8 100 100 100 100 100
ulation in that of Cracow (in %)
Age structure (in %)
people aged 15 and below 34.5 26.7 26.7 21.4° 26.2 19.7 21.9 20.9%
16-59 62.2 68.7 67.7 68.5° 64.2 67.8 65.3 64.2°
60 and over 3.3 4.6 5.6 10.1 9.6 12.5 12.8 14.9
Percentage of women 24.0 46.3 417.0 48.5 49.2 54.6 52.7 52.3 52.5 524
Natural movement (in %o)
birth rate 6.5 20.7 15.9 16.2 15.3 19.6 16.4 12.9 15.5 12.7
death rate 3.5 4.4 3.4 4.3 5.9 9.3 7.1 7.6 8.4 9.9
natural increase 3.0 16.3 12.5 11.9 9.4 10.3 9.3 5.3 6.9 2.8
Population by the sectors of the
national economy (in %)
primary 4.0 2.8 24 3.9 3.1 2.9 2.6 3.7
secondary 70.7 70.4 67.1 56.8 47.6 47.9 44.8 45.2
tertiary 21.0 28.3 26.6 39.3 35.6 35.5 35.8 51.1 N
Population by education (in %) g)
university level 5.1 6.8 9.6 8.9 9.7 12.7 16.0 =
secondary 20.1 28.8 32.3 28.7 29.5 34.7 36.7 Q
vocational 23.7 28.7 27.6 8.2 18.7 19.3 20.8 .
primary 44.7 33.3 29.2 37.3 35.0 29.4 248 °
N
: ageg 0-14 g
aged 15-59 S
&
[}
>
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s

Fig. 2. Density of the population of Cracow, 1988
A. Inhabitants per sq km: 1 — < 300, 2 — 301-650, 3 — 651-1250, 4 — 1251-2500,
5 — 2501-5000, 6 — 5001-10000, 7 — 10001-25000, 8 — >25000; B. industry
Source: Zborowski 1992

Another important feature was the spatial distribution of population growth
that favoured central over peripheral areas. This was the first stage of
development of the Cracow Agglomeration — the urbanization stage (Urban
Europe... 1981).

As a result of rapid construction of huge housing estates in the Nowa
Huta district, the previous spatial structure of the city became less visible.
An unbalanced growth of two parts of the city — the historic old city core
and the new Nowa Huta district — have given Cracow a bipolar urban
structure (Fig. 3), (Zborowski, in press). Currently, old Cracow is showing
signs of the second stage of urban growth, namely the “suburbanization”
stage. With respect to socio-demographic structure, this stage is characterized
by a significant share of an aging population in the city centre with a relatively
higher social status (over 21% are university graduates) and a significant
proportion employed in science, education and culture (20% of the total)
(Fig. 4). The population of the Nowa Huta residential districts is quite different
(Gérka 1989). This is still a youthful district with a high proportion of children
and young people, along with a significant proportion of people of productive
age working mostly as blue collar employees (55% of Nowa Huta’s active
population) (Fig. 5). Another distinctive feature of the Nowa Huta population
that has been observed in some mining centres is the predomination of men
over women.

The persistence of Cracow’s socio-demographic pattern within one urban
area contradicts the slogans of an egalitarian society that characterized the
socialist epoch. The reality proved quite different — the social segregation
and spatial polarization of urban society. The process has led to the creation
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of exclusive areas, as well as areas associated with low social status which
are now the poorest districts of the city. These are the first steps to various
social pathologies which are now being observed in the oldest Nowa Huta
residential estates, such as the Ogrodowe or Willowe estates (Prawelska-
-Skrzypek 1989).

-~

hRousng and service
DU - up areas

mausinal areas

prncoal non - agncultura
green spaces
agrcuttural lanos

the cty bouncane

faiway hnes

Fig. 3. Spatial pattern of the city of Cracow in 1945 and 1978
Source: Soja 1989, after Atlas Wojewodztwa Miejskiego Krakowskiego, 1979
(Atlas of the Cracow Voivodship), Krakow

CRACOW’S ENVIRONMENTAL SITUATION

The Cracow Agglomeration covers 1% of Poland’s surface area with over
2% of the national population. Nearly 4% of industrial output is focused
here, responsible for 17% of national gaseous air pollution emissions and
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7% particulate emissions. The Sendzimir Steel Works (HTS) is dominant in
this regard, although other industrial plants contribute to environmental
pollution in Cracow (Kassenberg, Rolewicz 1985).

Other important pollution sources are Cracow’s chemical plants in the
southern part of the city (Bonarka, Solvay), the Polfa pharmaceutical plant,
the Leg power station, as well as the polluting aluminum smelting plant

Fig.4. Per cent of blue-collar workers in the total of active population of Cracow in 1988
1—<319,2—32.0-37.9,3 — 38.0-43.9,4 — 44.0-49.9, 5 — >50.0

Fig. 5. Per cent of population with university level education in 1988
1—<4.9,2 —5.0-9.9,3 — 10.0-14.9, 4 — 15.0-19.9, 5 — >20.0
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that operated in Skawina until 1981. Another important source are more
than 100,000 domestic coal ovens located largely in the central core, 1000
coal-fired boiler houses, as well as heavy road traffic thatis especially intensive
along key transportation corridors.

In the 1980s Cracow was officially designated an area of environmental
disaster, recognized as one of the worst in Poland. Air pollution levels exceeded
prevailing standards, impacting on public health as well as many recently
renovated historic buildings (Klegska ekologiczna... 1990).

Environmentally-related investments in past years have served to reduce
particulate emissions. At the same time, the decline in industrial production
has contributed to a significant fall in the quantities of particulate fall-out
and atmospheric aerosol concentrations (Fig. 6). In 1993, annual standards
for particulate concentrations were not exceeded in the city as a whole nor
in any of its four districts for the first time in ten years (Informacja... 1994).

TABLE 3. Particulate and gaseous emissions from polluting industrial plant in the
Cracow Agglomeration, 1993

Cracow districts Fine Gases
and suburban particulates Total SO NO co
localities 2 2

Cracow ’s districts

Nowa Huta 80.2 89.0 65.5 814 99.5
inc. HTS? 49.2 75.9 29.8 33.0 98.2
Podgorze 14 0.4 1.0 1.0 0.1
Krowodrza 2.3 0.3 0.9 0.8 0.0
Srodmiescie 0.1 0.0 0.0 0.0 0.0
Cracow in total 84.0 90.6 67.4 83.2 99.6
Suburban localities

Czatkowice 0.2 0.0 0.1 0.0 0.0
Wieliczka 4.8 0.3 0.9 0.8 0.1
Alwernia 1.2 0.2 0.9 0.1 0.0
Skawina 9.8 8.9 30.7 15.9 0.3
Cracow

Agglomeration 100.0 100.0 100.0 100.0 100.0

a — The Sendzimir Steel Works
Source: Informacja... 1994.

The main source of particulate fall-out remains the Sendzimir Steel Works
(HTS) (Table 3), although its contribution has declined since 1987 to 59%
in the Nowa Huta district and standards are exceeded only within the vicinity
of the works themselves. With regard to gaseous pollutants, fluorine
concentrations still exceed 48 hour and annual standards in the Cracow
voivodship as a whole, including protected areas. The same can be said for
sulphur dioxide concentrations in Cracow and in nearby Ojcéow National
Park. Although sulphur dioxide concentrations have been significantly reduced
in recent times, they still exceed permissible levels throughout the city. The
most important source is low emissions resulting from domestic coal stoves
and cars that increase during the winter months.
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Fig. 6. Average annual concentration: A) of fine particulates, B) of SOz, C) of heavy particu-
lates fall-out in Cracow over the 1986-1993 period
Source: Informacja... 1994
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CONCLUSION
The poor state of Cracow’s environment has longbeen a focus for awareness,

even though official statistics were not published. The Polish Ecological Club
— founded in Cracow in 1980 — as well as other green organizations have

Fig. 7. Living standards of Cracow
1 — very low, 2 — low, 3 — medium, 4 — high, 5 — very high
Source: Prawelska-Skrzypek 1992

persistently been pressuring for action to improve environmental quality.
In large measure due to their influence, Cracow was declared in 1989 as
an area deserving special attention in which stricter regulations and standards
apply. Serious discussions concerning the future of Nowa Huta also began.
With the new political situation in 1989, more positive changes were hoped for.

Improvement in Cracow’s environmental quality is now being observed
as the levels of key air pollutant indicators decline, although standards
continue to be exceeded (especially in protected areas). The improvement is
not so much due to industrial modernization (which is little in evidence),
but rather to economic crisis which has led to declining production and,
therefore, also to a decline in air pollution. The Sendzimir Steel Works’
output has fallen to 2.5 million tonnes. The obsolete Martin stoves have
been removed, whereas a modern coking plant and waste water treatment
plant have now been opened. The Skawina Aluminum Foundry and the
Solvay Chemical Plant have both been closed. Deeper reform of Cracow
industry is still needed, especially that ofithe Sendzimir Steel Works, in order
to bring about environmental improvements. Car traffic in the city-centre has
also been limited. The city heating system is now being modernized with coal
being replaced by gas and electricity.

The unfavourable environmental image of Cracow persists. This remains
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Degradation of the climate 63

incustrial regions. The greatest inflow of pollutants to the centre of town
1:s from the local sources of emission which are situated on the peripheries
of the agglomeration (Fig. 1), like Nowa Huta steelworks (eastern quarter),
cchemical plants of Podgorze and electric power station in Skawina (southern
quuarter). This is illustrated by the pictures taken from the LANDSAT-satellite
ait the time of the north-western wind occurrence (May 29, 1977), the
siocth-western wind (October 24, 1978) and during calm (May 27, 1979)
('Trafas 1981).

° AT <]
Stomniki - e O Yo ¢

B.'.';‘,xmr-'gf
. T

N

RAKOW
» ST

10 hm

E:} 2905.1977 (NW) 241078 (SW) Z’HS 79 (calm)

Fig. 1. Range of industrial plumes visible on the photograph taken by LANDSAT satellite under
the conditions of calm and NW and SW winds over the Cracow agglomeration (after Trafas 1981)

THERMAL STRUCTURE OF THE LOWER ATMOSPHERE AS THE
BACKGROUND TO THE CONCENTRATION OF AIR POLLUTANTS

The inversions of air temperature in lower layers are often observed in
the Vistula valley. The research done by Walczewski since 1979 by means
of acoustic sounding revealed that stable conditions of air stratification prevail
in Cracow (86% of cases per year). This has a bearing on the daily course
of ar pollution in Cracow. At night its concentration is smaller than during
the day because a considerable part of pollutants is emitted from high sources,
which are isolated from the above-ground air layer at night by the inversion
or isothermal layers. During the day the conditions are more diverse. In
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Fig. 2. Mean concentrations of SOz and dust (1gm™) in the cool half-year in the
Cracow Agglomeration. Period of investigations: October 1975 — September 1978
1 — industrial areas, 2 — housing areas, 3 — forested areas and parks, 4 — mean concentra-
tions of SOz ugm™, 5 — concentrations of dust pgm™ (after Lewinska et al. 1982)
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Fig. 3. Annual average of SO3 concentration in Cracow in 1990 (ugm®) .Standards for preserved
areas 64 pgm™, for specially preserved areas 11 ;,lgm'3
1— 90pg/m”, 2 — 2-70 ug/m®, 3 — 50 pg/ms, 4—30 pg/ma, 5 — city boundaries
(according to Lach, Morawska-Horawska, Zietara, in press)
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A. Kowalska

TABLE 1. Infant mortality rates in ecologically endangered and remaining cities

of Poland in 1985-1987

Characteristics Endangered Remaining Excess mortality
cities cities endangered cities
in %
Age at death
0-27 days 14.6 12.9 113.2
28 days and more 44 4.1 107.3
Cause of death
endogenous 15.1 14.3 105.6
exogenous 3.9 2.8 139.3
Birthweight
3001 gram and more 6.0 5.7 105.3
3000 - 2501 12.8 10.5 125.9
2500 - 2001 45.0 52.8 85.2
2000 - 1501 159.3 167.0 95.4
1500 and less 477.5 548.3 87.1
Birth order
first 16.1 14.5 111.0
second 17.1 15.0 114.0
third 24.6 23.0 107.0
fourth 31.2 25.8 120.9
fifth and next 52.5 40.0 131.3
Age of mother
19 and less 14.0 15.0 93.3
20 - 24 14.5 13.0 111.5
25 -29 16.6 16.1 103.1
30 - 34 23.8 20.1 118.4
35 and more 33.3 27.8 119.8

Source: J. Witkowski 1993.

TABLE 2. Standardized mean death rates® of ecologically endangered and remaining cities

of Poland in 1974-1986

Endangered cities E

Remaining cities

Excess mortality

Years endangered cities in %
Total Males Females Total Males Females Total Males Females

1974 7.3 8.1 6.7 6.8 7.4 6.1 107.4 109.5 109.8
1978 8.3 94 7.4 7.1 8.1 6.3 116.9 116.0 117.5
1980 8.5 9.7 7.5 72 8.3 6.3 118.0 116.9 119.0
1982 7.6 8.7 7.1 7.0 7.6 6.4 108.6 114.5 110.9
1984 8.0 9.2 7.5 7.2 8.0 6.4 111.1 115.0 117.2
1986 8.2 94 7.6 7.0 7.7 6.3 117.1 122.1 120.6

® population death rates of individual cities were standardized by age structure from 1971
b Jastrzgbie Zdréj excluded
Source: J. Witkowski, A. Kowalska, 1992, and own calculations.
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Pollution and mortality are phenomena determined by various factors.
The existence of unfavourable relationships between those phenomena on
the level of average mortality rates for two groups of survey units does not
mean that each subpopulation living in a polluted environment must be
endangered at the same level. In addition, cities under study differed according
to the type and level of pollution. The impacts of various pollutants on
human health and mortality might be different as well.

The main results of the survey suggest that the greatest differences in
mortality rates between endangered and remaining cities are observed in
the younger and middle age groups. Male mortality was higher than that
of females. The structure of deaths by the most frequent causes was similar
in both studied groups of cities, showing as in Poland generally a dominant
position of circulatory diseases and neoplasms. More apparent differences
were observed with regard to the intensity of deaths which was higher in
the endangered cities. Significant surplus mortality was observed in the
case of deaths from respiratory system diseases, neoplasms and diseases of
the circulatory system (Table 3).

TABLE 3. Death rates in the endangered and remaining cities of Poland by major causes
and sex in 1981-1985%

Units Causes of deaths®
I II III v A" VI
Males
Endangered 1.22 20.76 43.69 5.37 4.18 9.53
Remaining 1.19 17.70 37.49 3.96 3.55 8.77
Females
Endangered 0.64 16.52 43.08 3.07 3.37 3.94
Remaining 0.74 13.77 37.16 2.22 2.63 3.17
Excess of mortality in endangered cities
Males 102.5 117.3 116.5 135.6 117.7 108.7
Females 86.5 120.0 115.9 138.3 128.1 124.3

* annual average rates for the period under study, per 10,000 population

I — infectious and parasitic diseases; II — neoplasms; III — circulatory system diseases; IV —
respiratory system diseases; V — digestive system diseases; VI — injuries/intoxication
Source: J.Witkowski, A. Kowalska 1992, and own calculations.

A disadvantageous impact of pollution on mortality was also confirmed
by the analysis of life table parameters. People living in the endangered
cities were characterized by an unfavourable death order, suffered from a
higher risk of death (especially for respiratory system diseases, neoplasms,
injuries, and congenital defects) and consequently their average life expectancy
at birth was lower (by about one year for the whole group). Degeneration
of environment affects female mortality more than male mortality.

The relation between the quality of environment and mortality was very
distinct in the cross-section of the two groups of survey units but was not
straightforward with regard to individual cities. Some units of relatively
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proof of improvement. Unfortunately, this is not necessarily a result of effective
environmental protection but rather of declining production. Moreover, those
symptoms of improvement, which may be only temporary, do not mean that
the ecological situation is really good in all survey units. In Zielona Gora,
Lodz, Kalisz and Bialystok almost the total amount of sewage remained
untreated (1992). The comparison of dust and gas emission is more difficult
because of changes in methodology of collecting data. Although in the 1990s
the decrease of emission per km2? was observed in the majority of cities
under study, some cities are still extremely highly polluted (Chorzéw, Krakow,
Plock, Tarnow). In spite of those changes in the ecological conditions, the
distance between two groups of survey units is still adequate to the comparison.
Generally the amount of untreated sewage as well as the dust and gas
emission in the remaining cities do not exceed 30% respectively for the
endangered ones (Table 4).

TABLE 4. Main features of ecological situation in endangered and remaining cities of Poland
in 1985 and 1992

Units Total amount Amount of Emission
of sewage untreated Dust Gas
sewage
in hektom3® in thousand tons
Endangered
1985 1641.0 840.2 503.6 1711.2
1992 546.5 244.1 555.1 452.1
Remaining
1985 653.9 512.6 150.7 207.2
1992 211.6 67.8 111.2 78.5
Change in the period in % (1985 = 100):
endangered 33.3 29.1 2
remaining 32.4 13.2 %

Remaining/Endangered in %:

(endangered = 100)
1985 39.8 61.0 29.8 12.1
1992 38.7 27.8 20.0 17.4

2 A direct comparison between the dust and gas emission in 1985 and 1992 is impossible because of a
change in the methodology of collecting data.

* hundred in thousand metric tons

Source: Ochrona Srodowiska i Gospodarka Wodna 1986, 1993, CSO and own calculations.

One of the conclusions coming from the study carried out in the 1980s
was a deep conviction of complexity of relationships between the quality of
environment and mortality. It should be remembered that the demographic
consequences of current degeneration may manifest themselves with an un-
defined delay. The human capability to adapt itself to the changing en-
vironment is of some importance here. The demographic situation of the
1990s can be still affected by the earlier pollution, independently of the
current symptoms of improvement.
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As a period of transition the years of 1989-1992 are taken under study.
In comparison to the previous period, a remarkable increase in mortality
rates is evident for both groups, but the total, male, female and infant
mortality remains higher in endangered cities. The excess mortality is mani-
fest mainly in the severely polluted cities of Upper Silesia and also Walbrzych
and L6dz. The difference between those cities and the others of lowest mortality
level (Rzeszow) has reached 42%.

The studied cities differ by level of mortality and by ecological conditions.
Both phenomena turn out to be correlated. As before, each type of pollution
affects mortality in a different way. While gas emission seems to be insignificant
(r = 0.121), dust emission must be treated more seriously (r = 0.505). The
sewage discharges are of medium significance. The correlation coefficient is
different for male and female mortality; male mortality shows a generally
stronger correlation with pollution, independently of the type.

A separate question is an intensity of infant mortality, which is generally
higher in endangered cities but only slightly correlated with the level of
pollution (Table 5).

TABLE 5. Mortality ? in endangered and remaining cities of Poland in 1989-1992

Endangered Remaining Excess of mortality
Year cities cities endangered cities
in %
Total
1989 10.28 9.53 107.7
1990 10.16 9.70 104.7
1991 10.54 9.74 108.2
1992 10.32 9.13 113.0
Male
1989 11.13 10.29 108.2
1990 10.99 10.52 104.5
1991 11.54 10.71 107.7
1992 11.22 9.81 114.4
Female
1989 9.48 8.84 107.2
1990 9.40 8.95 105.0
1991 9.61 8.86 108.5
1992 9.47 8.51 111.3
Infant®
1989 15.86 13.00 122.0
1990 16.74 15.67 106.8
1991 14.49 15.74 92.1
1992 16.71 14.11 118.4

* average for the group based on standardized mortality rates

b per 1000 live births

Source: Own calculations based on data from Demographic Yearbooks, CSO, Warsaw.
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84 S. Moran

WATER RESOURCES IN POLAND

Data reveal that Poland’s endowment of water resources is not large,
Water deficiencies have been suffered mainly in areas where industrial and
domestic use are high, including £.6dZ, Lublin, Cracow, Upper Silesia, Radom,
and Kielce. The Swedish hydrologist Malin Falkenmark recently examined
renewable fresh water resources internationally, and Poland was unique
among European countries in being in a “water stress” condition. In order
to compare countries, she defined a level of 1000 cubic metres per person
per year as the “water scarcity” level: when available resources fall below
this level, economic development and human health are jeopardized
(Engelman, Le Roy 1993). She also identified a “water stress” level of 1667
cubic metres per person, and countries with at least this amount of water
should be in fairly good shape, suffering only occasional or local water
problems. With a 1990 value of 1467 cubic metres per person, and projected
2025 value of 1279 cubic metres, Poland is already in the water stress
category. As detailed below, a number of new national policies seek to protect
existing water resources, in order to avoid the prospect of “water scarcity.”

Are current water deficiencies the result of population growth and
concentration? During the post-war period, urbanization and industrialization

Fig. 1. Population density, by voivodship, per km?
1—0.0-149.9; 2 — 150.0 — 299.9; 3 — 300.0 — 449.9; 4 — 450.0 — 599.9; 5 — 600.0 and more
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86 S. Moran

sewage is discharged without treatment, and the following map shows the
volumes of wastewater by voivodship, getting treated and not (Fig. 3).
Both surface and groundwater are polluted, but surface water typically
requires more processing in order to be considered good quality municipal
water. Surface water provides 83% of Poland’s overall water needs (Ochrona...
1993). This varies by application: surface water supplies 91% of industrial

Fig. 2. Water use, by voivodship, in dam’/km?
g : I

1—0.0-9.9;2—10.0-19.9; 3 —20.0-49.9;4 — 50.0 and more

needs, and only 52% of municipal needs. Many other European countries
are able to use more groundwater. In Belgium, France, Germany, and the
Netherlands, groundwater makes up more than 60% of the total supply; in
Hungary and Denmark, groundwater provides more than 85% of the municipal
supply (Water Services Association 1993). Because of its greater reliance on
groundwater, Poland’s challenge is even greater than that of its neighbour’s.

Poor quality raw water makes problems for drinking water. According
to state regulators, drinking water quality is generally rated as safe in
cities, but often unsafe in villages. Governmental data states that 48% of
public wells, and 66% of privately-owned wells provide water which is not
suitable for consumption due to contamination by organics, bacteria,
pesticides, nitrates, and other substances (Ochrona... 1993). However, some
officials believe that these figures paint a more dramatic picture than is
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warranted, and that often the violation of standards is only from the iron
level — unpalatable but not a dangerous threat to human health.

Fig. 3. Portion of wastewater treated and not treated
1 — treated, 2 — not treated
Source: UNEP, GRID, Warszawa

MA'NTAINING GOOD DRINKING WATER QUALITY

n all countries, drinking water quality regulation is costly and becoming
more so. Sampling and testing are expensive, and since raw water supplies
ofte1 vary in quality, even from day to day, tests must be repeated frequently.
Industrial societies use lots of chemicals, and not surprisingly, they find
their way into the water supply. Science is developing better tests to analyse
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94 M. Poulain

le cadre belge et plus spécifiquement wallon?, hormis l'analyse de I'impact
de certaines pollutions sur la santé, il y a peu d’études qui aient tenté de
prendre en compte la variable population, au sens démographique du terme,
afin d’analyser ses interrelations avec I'environnement3.

On comprendra par conséquent que la plupart des cadres conceptuels
déployés dans ces approches ne soient pas nécessairement les plus appropriés
pour ce qui regarde notre problématique, celle de 'examen des interrelations
“population-environnement” dans le cadre des cités industrielles wallonnes,
Nous proposons ci-dessous, en accord avec les travaux de Dominique Tabutin
(1993) sur les pays du Sud, un schéma conceptuel simple, construit de fagon tout
a fait générale, et qui peut trés bien s'appliquer a la réalité de notre région.

Population

|

Technologie l Société

- >

Environnement |«

Ainsi, linteraction entre la population et I'environnement est complexe.
Elle s’établit rarement de fagon directe, comme ce fut le cas a Tchernobyl
ou a Bhopal. Le plus souvent, les composantes de 'interaction sont multiples
et diverses et nous choisirons un exemple trés simple pour le montrer.
L’accroissement du nombre d’individus sur un territoire donné se traduira,
a comportement humain constant, par un accroissement relativement
identique des déplacements de cette population. Celui-ci donnera lieu a une
augmentation du trafic routier qui devrait induire, a technologie également
constante, une élévation du niveau de la pollution atmosphérique. Paralle-
lement, 'apparition de technologies nouvelles pourra se traduire par une
diminution de la pollution per capita et compenser en quelque sorte, tout
ou en partie, 'augmentation due a I'accroissement démographique. En outre,
la société et ses décideurs politiques pourront faire le choix d’'un type de
consommation plus propre et tenter de modifier, par le biais d'une législation
appropriée, le comportement des individus en favorisant le recours a ces
technologies nouvelles. Ainsi, I'impact de 1'accroissement du nombre d’indi-
vidus sur la pollution atmosphérique ne sera pas direct, mais devra prendre
en compte a la fois le role des technologies nouvelles et le choix de société visant
a favoriser le recours a celles-ci. Enfin, cette mé&me pollution atmosphérique,
si elle est croissante, risque d’avoir un impact sur la population, soit au

%La Belgique est depuis 1993 un état fédéral dont le territoire est découpé en trois régions. : au nord, la
Flandre abrite une communauté néerlandophone, au sud, la Wallonie est majoritairement francophone, tandis
qu’au centre, la région de Bruxelles-Capitale est bilingue.

3 Un essai d’écologie industrielle proposé sous le titre “L’écosysteme Belgique” aux éditions du CRISP, en
1983, se base sur une approche systémique au niveau de la Belgique. Néanmoins, 2 aucun moment, la variable
démographique n'y est considérée en tant que telle, dans sa relation avec I'environnement (Billen et al. 1983).



-8
.

Badiovg ’ Sy [ s
*",- o ST - e 4 - '-'-“.'"“Yi ol Soige = Wogh She fohnott vt
N o R S 2 R B S S e

3 AR § Lo el W . o .,-“ IA‘ '- _“. Hn. Ilgwﬁ"l
DO ST ‘h' b"-.’—.”l *\-—»J =
. ¥ {
: RSB S & TR ML W"‘* ar
Enadodig J12 o R . '(. b e _y

R R o Sk S it L S et LR

et
;. v’f‘-’rﬂ .‘t‘-.ow.l‘\t”-'

,..- g . “‘.‘,_-', - [ .-A-. ‘-"f}'u”’ Qo - --h-'—l

.\ .

3 s mw» ooy

r‘ou' l' ‘-!'-.i
§ S -ﬁn — - ?’ﬁv\n"_“
! '*m;!-sdwa

..

t'«.

." u}' N

http://rcin.org.pl e b






20 to 50

50 to 100
100 10 200
200 to 500
500 to 1000
1000 to 5000

BRUXELLES

L
v ‘,‘ vV ey

¥
CHARLEROI

Fig.1. Densité de la population en 1991 (Nombre d’habitants par km?
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Fig.2. Espérance de vie  la naissance (sexes réunis)
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Fig.3. Espérance de vie a 15 ans. Hommes
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Fig.6. Espérance de vie a 40 ans. Femmes
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Fig.9. Bilan migratoire annuel de la ville de Charleroi, 1988-1992
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Fig.10. Taux d'émigration des 0-14 ans
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126 J. Fleischhacker

alloted to families first, loans or tax concessions were given in a national
economy with low wages. All this ended after unification (Figs 1 and 2).

150

X A T 3.2 } 3

R P - = 4 = 2

1985 1986 1987 1988 1989 1990 1991 1992 1993
M marriages. total (per 1.000) O marriage rate (per 1,000)

Fig. 1. Marriages in East Germany 1985-1993
Source: Zur wirtschaftlichen und sozialen Lage in den neuen Bundesldndern, Sonderausgabe
April 1993, Wiesbaden 1993, p.7, and Wirtschaft und Statistik 12/93
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M marriages. total (per 1.000) O marriage rate (per 1.000)

Fig. 2. Marriages in West Germany 1985-1993
Source: Zur wirtschaftlichen und sozialen Lage in den neuen Bundeslédndern, Sonderausgabe
April 1993, Wiesbaden 1993, p.7, and Wirtschaft und Statistik 12/93
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A DRASTIC DECLINE IN BIRTHS IN EAST GERMANY

So not only did the number of marriages decline significantly, but so did
the number of births to a dramatic extent (Fig. 3).

20.000

18.000
16.000
14.000
12.000
10.000

8.000

6.000

4.00

0
Jan'89 Jul Jan'90 Jul Jan'91 Jul Jan'92 Jul Jan'93 Jul

Fig. 3. Monthly development of the absolute number of births in East-Germany between
January 1989 and December 1993
Source: Statistisches Bundesamt Wiesbaden

Indicators of the deep contemporary economic and social crisis are 1.1
million unemployed and the lowest rate of births in German history. Between
1989 and 1990, that is the downfall of the GDR and the establishment of
the five new Lander, the birth rate decreased by 10.3%. This decline of
births also continued in the following year, the first year of German unification.
In 1990/91 the number of children born declined further. With a 40% decrease,
the birth deficit was equal to a demographic crisis. This change of conduct
is even supported by the age structure of the East German population. The
years of low birth rates, caused, among others, by the law on induced abortion
in 1972, were the reason for the decline in the number of people of marriageable
age and, in consequence, also for the decline in the number of marriages
and births. This trend of a decreasing birth rate continued in 1991/92. The
number of births declined by 19.2%, and there was no hint of a change in 1993.

The transformation process after 1990 and adjustment to West German
habits led to a demographic crisis. The development of periodic fertility
during the last few years in East and West Germany is completely different.
While the number of births sank by 50% in East Germany, the demographic
situation became stable in the other part of the country. Between 1985 and
1990 the Total Fertility Rate in West Germany rose from 1.28 to 1.39. In
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the last years of existence of the GDR the Total Fertility Rate declined from
1.73 to 1.57. After the unification between East and West Germany the Total
Fertility Rate declined from 1.46 to 0.76 (Fig. 4). But these disparities will
not determine the future development in Germany. The demographic upheaval
in East Germany is usually seen to be short-term and transitional. There
is consensus in viewing the deficit of births as a consequence of the break-down
of all social structures, a great economic crisis, and the loss of identity, as
well as of the system of values. Ahuge social and economic process of alteration
began with German unification. It was marked by mental breaks and the
search for new values and ways of conduct.

y |

e ——— e —

— .

® W est-Germany East-Germany

Fig. 4. Total Fertility Rates in East and West Germany 1985-1992
Source: Statistisches Bundesamt, Statistical Yearbooks of the GDR, own calculations

EMPLOYMENT RATE WANTED BY WOMEN VERSUS THE ACTUAL
EMPLOYMENT RATE

To find explanations for the East German birth deficit, we should analyse
the living circumstances of women with children which changed dramatically
in the process of the transformation. The high rate of female occupation in
the former GDR was economically necessary for increasing the family income,
and it was wanted by women as a form of emancipation. The drastic reduction
of the female workforce caused a radical change of conduct in other respects.
The indicators are the decline of marriages and divorces, as well as the
conscious and unconscious renunciation of having children in the face of the
continuing economic and social crisis. Moreover, the institutional, legal, social
and cultural changes caused an abrupt turnabout of behaviour among the
East German population. The whole system of social-political measures and
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Nov. '90

N ool A e ,

0 210 40 60 80 100
M Agriculture Miming-l-nergyprod B Construction O Metal process. ind B other Manufactoring
0O Trade M Transportation M Banking Insurance OJ other Services M ol

Fig. 5. Women’s share of employees according to branches, %
Source: S. Schenk, U. Schlegel, 1993, Frauen in den neuen Bundeslandern-Zuriick in eine
andere Moderne, Berliner Journal fur Soziologie, 3, p. 375

reconstruction programmes in East Germany provide for restructuring of
highly contaminated areas into nature reserves. Landscape gardening, caring
for plants and trees, laying out and extending footpaths and conservation
areas are, along with many other things, part of this materially and financially
extensive programme. Unemployed women, with their long experience of
work in agriculture and forestry, would be particularly suited for tackling
the given job. This group of women should be given special attention in the
environmental restructuring process with regard to the reduction of female
unemployment.
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DECLINE IN BIRTHS AND INNER-GERMAN EAST-WEST MIGRATION

The drastic decline in birth rates was not only a consequence of the
transformation process after 1990. The fall of the Wall on 9 November 1989
and East-West mobility had a strong influence on the number of births. The
average number of children per woman sank from 1.58 to 1.50 in the period
1989-1990.

At the same time, the character of migration changed (cross-border
migration became internal migration), and with it its importance for the
population structure of East Germany. The balance of internal migration in
East Germany was negative and the number of departures of people aged
20 to 40 was extremely high. The population structure of East Germany
was susceptible to modification by the internal migration from East to West
Germany which increased after the summer of 1989. For the last four years
the registration offices counted about one million departures from East to
West Germany. This strong migration from East to West was slightly com-
pensated by the reverse stream, the West-East migration. About 100,000
persons from the former FRG transferred their residence to one of the five
new Lander (Fig. 6).

. I |
i ey SR .[

W Last-West-Migration O West-East-Migration

Fig. 6. Migration between East and West Germany
Source: Statistisches Bundesamt 1993

The absolute numbers of internal migration do not provide any information
about the relationship between arrivals and departures. In the year 1989
the ratio was 247 departures from East Germany per single arrival from
West Germany. As a result of German unification and the constitution of
the five new Lander as well as the new structure of administration, the
ratio of departures and arrivals in East Germany changed. In 1990 it was
14 departures from East Germany per single arrival from West Germany.
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Changements récents... 141

d’émigration; ils concernent parfois méme le coeur du systéme métropolitain.
Pise, Livourne, Pistoia, Florence et les communes de sa premiére ceinture
connaissent des valeurs négatives qui cumulées avec la décroissance naturelle
conduisent & une diminution non négligeable de la population résidante.

En bref, avec la période 1981/1991, toutes les provinces toscanes (a ’excep-
tion d’Arezzo) connaissent un solde démographique négatif. Durant la décennie
1971/1981 tous les soldes s'étaient avérés positifs (sauf pour Sienne). Le
seuil des années 1980 représente donc un fléchissement de la dynamique
démographique régionale.

Les quatre cartogrammes (Fig.4) traduisent les variations de population
pour chaque commune entre les différents recensements s’étalant sur les
années 1951/1991. Au cours de la premiére période (1951/1961) les

Fig. 2. Densité de population en Toscane (communes),1991
1 — Moins de 50 hab/km?, 2 — 50-150 hab/km?, 3 — 150-300 , 4 — plus de 300 hab./km?
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Fig. 3. A— Quotients d’accroissement naturel, migratoire et total en Toscane, B — Quotients de
natalité et mortalité en Toscane, C — Immigrés et émigrés (pour 1000 hab.) en Toscane
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Changements récents...

1961 -1971

1951 - 1961

1981-1991

D

1971 - 1981

- N M v

OoSe

o

Fig. 4. Population résidente dans les communes toscanes. Variations entre les recensements

1951-1991 (en %)
A—1951/1961 ,B — 1961/1971, C — 1971/1981, D — 1981/1991;
1 — moins de -10.0, 2 — -10.0- 0.0, 3 — 0.1-10.0, 4 — 10.1 et plus
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Changing settlement patterns in Estonia... 149

possesses a substantial part of Estonia‘s mineral resources: over 90% of the
minable oil-shale resources, a great quantity of turf, limestone and clay. The
basement also contains phosphorite and radioactive compounds (uranium
and molybdenum in the Dictyonema Shale ( Althausen 1992; On Estonian
Dictyonema Shales 1992), the mining and utility of which is still regarded
as impossible due to unresolved environmental problems. In addition to the
mineral resources, there are rich supplies of timber and fish, and in the
past the falls of the Narva river also served as a source of power.

( j;vulf of Finland

VIR KOMTLA- JARVE

. ¥ (-
P #.-ﬁ. 03)‘ : 4. oo : “ = :

’) Lake Peipsi o P
L

Fig. 1. Human impact in North-East Estonia
1 — nature reserve areas, 2 — arable land, 3 — land separated for oil-shale mining, 4 — oil-
shale quarries, 5 — peat fields and peat deposits, 6 — ash plateaus of: thermal power plants,
7 — urban places, 8 — rural settlements, 9 — other impact points: factories of chemicals and
building materials, sand and gravel quarries, waste dumps, dirt or coke-ash heaps, collapsed
surfaces etc., 10 — two biggest thermal power plants (the Baltic TPP and the Estonian TPP),
11 — main roads, 12 — the Tallinn-St.Petersburg railway

North-East Estonia lies on the traffic route connecting two large centres
— Tallinn and St. Petersburg, and the proximity of both centres has stimulated
the development of industry. As for the influence of St. Petersburg, it has
been dependent on the status of Estonia dwindling in the years of Estonia‘s
independence and prevailing when Estonia was part of the Russian Empire
or the Soviet Union.
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Fig. 2. Production of oil-shale and electricity in North-East Estonia, 1940-1993
Source: Data from Tepp (1990b) and VIS
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Fig. 3. Industrial structure of Narva in 1913 — 1990: number of employees by branches
of industry
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g
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Fig. 4. Industrial structure of Kohtla-Jarve in 1938/1939 — 1990: number of employees
by branches of industry

1955-1970: continuation of the fast extensive development, with special
emphasis on power engineering (two large power stations near Narva) and
on the manufacture of building materials. Oil shale mining also expanded
eastward, nearer to the power station, and also southward from Kohtla-Jarve;

1970-1980: period of maturity in oil shale chemistry and power engineer-
ing; medium growth rate, more at the expense of labour productivity than
new enterprises;

1980-1990: period of stagnation, which is expressed not so much as a
decrease of output, but through the deterioration of the economic and techno-
logical indices.

The separation of Estonia from the Soviet Union and the regaining of its
independence put the industry of North-East Estonia and of the whole of Estonia
into a fundamentally new situation: there began a transition to the market
economy, which involved a radical change both in the form of ownership and
economic ties. The difficulties of transition have been felt especially strongly
in North-East Estonia, whose leading branches of industry were essentially
oriented to the Soviet market. Output has decreased dramatically, several enter-
prises have gone bankrupt and have closed. Things are in an especially bad
shape in the building materials and cotton industry, and the rise in the price
of oil-shale threatens to bankrupt the oil-shale chemistry factories too.

To sum up: it is characteristic of the formation of the industrial region
of North-East Estonia that the take-off period was relatively long, while the
periods of maturity and stagnation were short. As to the stage of reconstruction,
the industry of North-East Estonia has only launched it. The necessary
reconstruction has been complicated by the general economic slump, which
in the case of North-East Estonia might even be called an economic shock.
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All the factors described above are directly reflected in the settlement
and population dynamics of North-East Estonia. Table 1 shows that the
growth rate of the towns is directly dependent on the growth rate in industry.
In the years 1945-1959 the growth rate was highest in settlements based
on oil-shale industry, first and foremost in the Kohtla-Jarve agglomeration,
later the growth was accelerated in Narva and Sillamae.

TABLE 1. Dynamics of the urban population in the North-East Estonia

Urban settlements Population (in thousand )
1947 1952 1959 1970 1980 1991 1994
Narrowly specialized 4.0 9.8 12.2 13.7 13.0 114 104
oil-shale centres’
Kohtla-Jarve — 8.9 50.6 57.0 68.3 70.2 76.2 72.3

oil-shale and
manufacturing centre?

Manufacturing - 23.3 394 75.5 96.0 117.4 105.2
centres®

including Narva 7.2 15.5 27.6 57.7 73.5 89.9 79.0
Total 20.6 83.7 108.6 157.5 182.2 198.0 187.9

! Kivioli, Viivikonna;

2 Kohtla-Jarve is actually an agglomeration of 7 urban settlements, which were administratively one joint
town in 1960-1989. Nowitis divided into 3 administrative units: Kohtla-Jarve, Johvi and Kohtla- Nomme;
3 Narva with Narva-Joesuu, Sillamae, Pussi.

Source: ESO data and Lugus, Vartia (1993).

Industry was given priority over all the other branches of the economy
in the Soviet Union, this is why large capital investments were also made
for housing construction in industrial regions. This holds true for towns in
North-East Estonia, which surpassed the other larger Estonian towns as
far as the relative supply of living space (m? per head) and the level of
wealth were concerned. At Kohtla-Jarve, Narva and Sillamae 95-98% of the
area of living-rooms are provided with central heating, bathroom or shower;
in Tallinn, the capital, and the second large town, Tartu, the corresponding
figures are 75 and 77 (Elamu-ja... 1992).

Irretrievable changes have taken place also in rural settlement of North-
-East Estonia. These changes are partly concerned with the official policy
of the Soviet system to concentrate housing construction and the production
units into central settlements of collective and state farms. But in the given
region the restructuring of rural settlement has been severely affected by
mining and towns, too. On the one hand, this influence has had a concentrating
effect on the population: formation of several industrial townships and growth
of population in the adjoining villages, where there are situated various
institutions “evacuated” from towns. On the other hand, industry has also
played the role of an extruder of rural settlement: several villages in the
mining area have partly or fully been stamped out. Apart from that, life in
some villages died out just because their menfolk went to work in the mines.



154 A. Marksoo, J. Roosaare

To sum up, alongside the general decrease in the numbers of rural
population in the rural settlements of North-East Estonia there has been
a marked concentration (Figs 5 and 6).

The population and economic activities have concentrated (or been
preserved) in the rural local centres and industrial townships (Fig. 7, level
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Fig. 5. Number of population in the rural settlements of North-East Estonia in 1959
Borders of current parishes are depicted
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Fig. 6. Population in the rural settlements of North-East Estonia in 1992
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5 and 4) and the large farm centres (level 3). As for the other villages, they
mostly deal with agriculture and forestry (level 2), or are just residential
villages without any dominant activities (level 1) and have retained less
than half of their population.

_ Population in thousands

90

15 e
I ———
e
10 B Y
1959 1964 1969 1974 1979 1984 1989
Bl cvel5 Eievel s EBEZLlevel 3 | lLevel 2 ' |Level 1

Fig. 7. Dynamics of rural population in North-East Estonia in the settlements of different levels
1 — residential villages without any dominant activities, 2 — villages dealing with agriculture
ard forestry, 3 — centres of the large farms, 4 — industrial townships, 5 — rural local centres

At the same time, the number of the cores of concentration has decreased.
For instance, in 1959-1970, in the industrial northern part of Ida-Viru county
the population numbers showed growth in 26 rural settlements; in 1970-1992
the number of growing rural settlements was reduced by half (Figs 8 and
9). Quite a number of the settlements under discussion are but formally
rural settlements, in fact they are small urban places. Considering the present
slump in industry it is probable that in the near future they will be losing
part of their population.

CHANGING PATTERNS OF POPULATION MOBILITY

The political events and the uneven rhythm of its economic development
have caused abrupt changes also in the spatial mobility of the population
in North-East Estonia, both in its directions and volume. All this is reflected
in ‘he ethnic, age and social composition of the region’s population. In the
formation of the present population in North-East Estonia, two in-migration
waves have played a decisive role, starting the process of repopulation in
the region.
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The first wave took place between 1945 and 1949 when, according to
approximate counts (no exact statistics are available), the number of in-
migrants exceeded that of out-migrants by something like 35,000 people.
More than half of them settled down to work in the oil-shale mining and
processing centres in the central and western parts of the region. The

Fig. 8. The growing rural settlements of North-East Estonia in 1959 -1970
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Fig. 9. The growing rural settlements of North-East Estonia in 1970 -1992
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significance of this wave of migration for the formation of the basic, relatively
immobile core of North-East Estonia’s population is illustrated in Table 2.

TABLE 2. Percentage of locally born population by ethnic groups in 1989

Locally-born people People who have lived in this place
since 1950 or earlier’
Total Estonians non Total Estonians non
Estonians Estonians
Total Estonia 37.6 43.6 28.1 45.7 51.4 36.5
including:
— urban places 35.8 42.3 28.9 45.0 52.1 37.6
— rural areas 42.2 454 19.9 47.5 50.5 26.4
Ida-Viru county 38.9 56.1 35.0 48.7 67.4 444
including:
— urban places 38.5 58.7 35.5 48.6 72.0 45.1
Narva 34.8 44.0 34.4 43.0 54.6 42.6
Kohtla-Jarve 44.5 64.3 39.3 56.7 78.5 50.9
Sillamae 31.0 43.3 30.5 40.9 48.2 40.6
Kivioli 43.5 55.0 35.7 54.9 69.8 44 .8
— rural areas 42.5 51.7 26.1 494 59.8 309

! Among them locally-born people. Source: Tepp 1990a.

The second wave of in-migration came in the middle of the 1960s, bringing
newcomers mainly to Narva, where large power stations were being built.
Also during the following decades, when in-migration was gradually
diminishing, the bulk of the migrants went to the towns of the eastern part
of the region, to Narva and Sillamae. In 1956-1969 Narva gained 27,200
migrants, that is 83% of the total urban net migration for this region. As
the industry of the region reached the stages of maturity and stagnation
the migration turnover and net migration diminished (Table 3). The natural
gain followed the intensity curve of in-migration, falling as the influx of
young people diminished and the average age of the standing population
rose. In 1959-1963 the annual average natural growth rate was remarkably
high in towns of North-East Estonia: 15.5 per 1000 people; in 1979-1983 it
was 5.4, but at present it is in deficit. The proportion of pensioners (age of
retirement being 60 for men, 55 for women) has increased: in 1959 only
8.4% of the urban population was of this age, in 1979 12.9, and in 1989 19.1.

During the whole Soviet period the in-migration from the other regions
of the Soviet Union predominated. At the same time the North-East lost
migrants to other parts of Estonia. Among the leavers were a disproportionate
number of Estonians, especially young local-born people. The result of such
a migration scheme was that the absolute number and the share of the
Estonians was constantly decreasing and that of the non-Estonians kept
increasing (Figs 10-13).
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Estonmians

o™
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Fig. 10. Ethnic structure of population in North-East Estonia in 1934
Borders of communities in 1926 are depicted
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Fig. 11. Ethnic structure of population in North-East Estonia in 1989
Borders of communities in 1993 are depicted
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Fig. 12. Changes in the ethnic structure of Narva in 1934-1989
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Fig. 13. Changes in the ethnic structure of Kohtla-Jarve in 1934-1989
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A special case in North-East Estonia is the alkalization of environment.
Unlike the Scandinavian countries where deposition of sulphur and nitrogen
leads to acid rain and damage of forests, the pH of precipitation may be
even 6-9. The reason is that the base rock in North-Estonia is limestone,
and the oil-shale ash from termal power plants (TPPs), as well as dust from
the Kunda Cement Factory is very alkaline. The influence of this on eco-
systems, an interesting research problem per se, is contradictory.

There is quite a dense network of environmental monitoring in North-East
Estonia, governmental as well as that organized by different research insti-
tutes, but the standardization of methods and comparability of results should
be much better.

The ecological situation in North-East Estonia is highly determined by
the economic one, finding its expression in very high concentration of industry.
In this way the 7 biggest enterprises (a mining company “Eesti Polevkivi”,
three power plants, two oil-shale chemistry plants and one metallurgy-
-chemistry plant) producing 3/4 of industrial output of Ida-Viru county, are
giving 95% of its water pollution, 97% of air pollution and 97% of solid
waste deposition (data 1991-1992) (Roose 1993). The concentration of some
pollutants is depicted in Fig. 14.

SO, Narve [
Other East-=Virumaa _
Tallinn GGG
Other Estonia |[EE [ 1000 tons per year]
Solids Narva [
Other East-Virumaa  |ES——————
Kunda (cement plant) - 1
Other Estonia NNG_ [ o ‘4}
NO, Narva (RS
Other East-Virumaa [N
Tallinn G
Other Estonia R

(=]

20 40 60 80 100 120

Fig. 14. Air pollution from the stationary sources in 1991 according to the official data
(Estonian... 1991)

Two TPPs, the Baltic and the Estonian (see Fig. 1), are considered to be
among the biggest source polluters in Europe (Lugus and Vartia 1993). Not
having contemporary equipment for elimination of fly ash, but having tall
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The index value
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Fig. 15. Curves of the air pollution indexes (calculated by Kallaste, 1992)
Indexes are based on the average yearly immissions. For Narva, SOz, CO, and NO2 have been
taken into account. For Kohtla-Jarve, SOz, CO, NO2, and phenols have been taken into account.
Index value higher than one indicates excess over permissible pollution levels

— for cardiovascular system diseases, the same factors were 12.4% and
72.2%, respectively;

— no statistically relevant carcinogenic influence of atmospheric pollution
was found.

The so-called Sillamae case of alopecia (hair falling out) in 1989 was
caused by mycobacterium, which became active in the polluted environment:
later study showed that the percentage of children suffering from this disease
is 8.2% in Sillamae, 4.7% in Kohtla-Jarve, 4% in Narva, but 0.07% in other
places in Estonia (Roose 1991).

The questionnaires administered by the post-graduate students of the
Institute of Geography at Tartu University in the summer of 1993 showed
that schoolchildren appear to be slightly better informed and more critical
about the state of their surroundings. Environmental pollution was mentioned
as a negative feature of their home neighbourhood by 20% of them. Estonians
are more environment-conscious yet, but a few of them consider it as a
reason for leaving the place. It appeared that among the adult Russian-
-speaking population the awareness of environmental pollution and of the
accompanying dangers was surprisingly low. At Kohtla-Jarve barely 4 subjects
out of 205 thought environmental pollution to be an alarming factor, in Narva
3 subjects out of 263. Such a lack of concern is caused by the following factors:

— throughout the Soviet period data about environmental pollution was
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The effects of total water hardness... 181
TABLE 1. Total water hardness model: odds ratios of dying

Male Female Male Female
OR P OR p OR P OR p
Water hardness
Low 1.00 1.00 1.00 1.00
Medium 0.87 <0.001 0.93 0.108 0.93 0.040 1.03 0.498
High 0.78 <0.001 0.88 0.003 0.90 0.024 1.07 0.227
South Zone 1.00 1.00
North Zone 1.16 <0.001 1.25 <0.001
Car access 1.00 1.00
No car access 1.18 <0.001 1.31 <0.001
Own accommodation 1.00 1.00
Rent accommodation 1.31 <0.001 123 <0.001
S/Class not IV-V 1.00 1.00
S/Class IV-V 1.11 <0.001 102 <0.001
Employed 1.00 1.00
Unemployed 1.51 <0.001 1.89 <0.001
Has spouse 1.00 1.00
No spouse 1.16 <0.001 0.95 <0.001

All regressions are controlled for age and time period.
S/Class = Social Class

TABLE 2. Smoke particles model: odds ratios of dying

Male Female Male Female
OR P OR P OR P OR p
Smoke particles
Low 1.00 1.00 1.00 1.00
Medium 1.17 <0.001 1.11 <0.001 1.01 0.859 0.98 0.647
High 1.31 <0.001 1.30 <0.001 0.99 0.783 1.05 0.435
South zone 1.00 1.00
North zone 124 <0.001 1.16 0.003
Car access 1.00 1.00
No car access 1.19 <0.001 1.31 0.454
Own accommodation 1.00 1.00
Rent Accommodation 1.30 <0.001 1.23 <0.001
S/Class not IV-V 1.00 1.00
S/Class IV-V 1.11 <0.001 1.03 0.526
Employed 1.00 1.00
Unemployed 152 <0.001 1.89 <0.001
Has spouse 1.00 1.00
No spouse 1.16 <0.001 0.95 <0.001

All regressions are controlled for age and time period..
S/Class = Social Class

In fact a combination of geographical zone and car access alone were
sufficient to outweigh the environmental variables in all cases, except for
water hardness/males, as stated. Table 4 shows the model combining all
three environmental variables. In the uncontrolled model the effects of water
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TABLE 3. Sulphur dioxide model: odds ratios of dying

Male Female Male Female
OR P OR P OR P OR P
Sulphur dioxide
Low 1.00 1.00 1.00 1.00
Medium 1.06 0.100 1.11 0.016 0.95 0.191 1.01 0.766
High 1.11 0.001 1.12 0.007 0.98 0.532 0.99 0.792
South zone 1.00 1.00
North zone 1.25 <0.001 1.19 <0.001
Car access 1.00 1.00
No car access 1.19 <0.001 1.32 <0.001
Own accommodation 1.00 1.00
Rent accommodation 1.30 <0.001 1.24 <0.001
S/Class not IV-V 1.00 1.00
S/Class IV-V. 1.11 <0.001 1.02 <0.001
Employed 1.00 1.00
Unemployed 1.51 <0.001 1.89 0.538
Has spouse 1.00 1.00
No spouse 1.16 <0.001 0.95 0.230

All regressions are controlled for age and time period. S/Class= Social Class

TABLE 4. Combined model: odds ratios of dying

Male Female Male Female
OR P OR p OR P OR P
Water hardness
Low 1.00 1.00 1.00 1.00
Medium 0.90 <0.001 0.99 0.966 0.92 0.033 1.04 0.431
High 0.83 <0.001 0.99 0.776 0.89 0.024 1.09 0.189
Smoke particles
Low 1.00 1.00 1.00 1.00
Medium 1.19 <0.001 1.11 0.052 1.06 0.218 0.97 0.609
High 1.22 <0.001 1.29 <0.001 1.02 0.709 1.05 0.481
Sulphur dioxide
Low 1.00 1.00 1.00 1.00
Medium 0.99 0.755 1.03 0.577 0.98 0.625 0.99 0.906
High 0.98 0.555 0.99 0.978 0.96 0.358 0.98 0.716
South zone 1.00 1.00
North zone 1.15 0.010 1.22 0.005
Car access 1.00 1.00
No car access 1.18 <0.001 1.31 <0.001
Own accommodation 1.00 1.00
Rent accommodation 1.31 <0.001 1.23 <0.001
S/Class not not IV-V. 1.00 1.00
S/Class IV-V. 1.11 <0.001 1.03 0.516
Employed 1.00 1.00
Unemployed 1.51 <0.001 189 <0.001
Has spouse 1.00 1.00
No spouse 1.16 <0.001 0.95 0.242

All regressions are controlled for age and time period. S/Class = Social Class
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188 S. Nangia

initial investment of Rs. 2 crores (US $ 3 million), with the aim to develop
pesticides suitable for tropical conditions. The investment in this division
has been increasing since then. In 1977, the Bhopal plant produced 321
tonnes of MIC based pesticides, the MIC being imported from U.S.A. The
production picked up till 1979-1980. However, due to a delay in the arrival
of the MIC consignment in 1977-1978, coupled with drought during that
year which reduced the purchasing power of the farmers, and the introduction
of other pesticides, the sales of Bhopal plant fell. In 1980, the MIC plant
went into production again. In 1983, it started manufacturing pesticides
with locally produced MIC.
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1 — Indore, 2 — Ratlam, 3 — Ujjain, 4 — Dewas, 5 — Ashta, 6 — Sehore, 7 — Hoshangabad,
8 — Obaidullaganj, 9 — Vidisha



http://rcin.org.pl



: 3..

e "_'}fn&;l‘..“

Mt ol it
: & ¢ .




h

http://rcin.org.pl



http://rcin.org.pl



Demographic consequences of Bhopal disaster 193

gas was gushing into the air; two, the refrigeration system which kept the
MIC cooled at 0°C was not functioning; and three, the Bhopal plant has 3
tanks, one of which was always supposed to be kept empty so that it could
be used in emergency. But all the tanks contained MIC that night.

AREAS AFFECTED BY MIC GAS LEAK

The MIC gas leak is stated to have affected nearly 40 km? and affected
seriously the areas up to 5 to 8 km away. The gas clouds spread out to
nearly 30 localities forming densely over the areas close to the factory. But
for the two lakes of the city which lay en route of the gas clouds, the effect
would have been still more disastrous. The colonies closed to the plant
experienced the thickest of clouds, and maximum damage (Fig.2). In terms

4
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~
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RAILWAYCOLONY N

\
(LALPARADE _ cENTRAL
OUN&\/ SCHOOL
[ GAS AFFECTED \
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Not 10 scale

Fig. 2. Area affected by MIC gas leak in Bhopal
Source: Khandekar Sreekant, Suman Dubey (1984), p. 8
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