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1. Introduction

One of the most polluted area in Europe covers north-western part of the Czech Repub-
lic, former East Germany, and southern Poland - see figure No. 1. Former Czechoslo-
vakia was the largest producer of nitrogen oxides in relation to GNP in the world. As
regards sulphur dioxide, in 1988 it occupied second place after East Germany (State of
the World, p. 96). Measured by total amount of sulphur dioxide emissions, Czechoslo-
vakia occupied the 6th place. Out of Western European countries, only Great Britain
and Spain - with much larger economic bases - were “more ahead” (State of the Envi-
ronment...). Deep concern with environmental issues was among motivations which led
to substantial changes of the social-political system in Central Europe - and to the
breakup of Communism in the former Soviet Block.

In this article, which is based on previously published papers (Jelecek 1988, 1993), I
will attempt to describe the recent state of environment in Czechoslovakia, especially in
the Czech Republic, and to indicate some causes of its unfavorable development.

Table 1
Main geographical features of Czechoslovakia (1989)
Area Popul. Popul. % of total territ.
Country km? (mil.) density AL ARL F
(inhab./km?)

Czechoslovakia 127,900 15.6 122 52.7 37.1 36.1
Czech Republic 78,864 10.4 132 54.5 41.0 333
Slovak Republic 49,036 5.3 108 50.0 30.8 40.5

Source: Statisticka rocenka CSFR 1992
Abbrevations: AL = agricultural land; ARL = arable land; F = forests

On January 1,1993, Czechoslovakia - after almost 75 years of existence - was divided
to two independent states: Czech Republic (often abbreviated as “CR”, or referred to as
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“Czech Lands”, especially in historical context) and Slovak Republic (“SR”, or “Slova-
kia”). I will examine the territory of Czechoslovakia on whole: this state existed until
1992 as one political entity and its territory still creates a specific unit due to common
history of both parts. A short historical introduction is essential; without knowledge of
this history, contemporary situation can not be thoroughly explained and it would be
more difficult to forecast future trends.

2. Some Historico-Geographical Features of the Development of
Czechoslovakia

Since the beginning of Industrial Revolution in the first half of the 19th century sub-
stantial changes of landscape and environment have been caused by the processes of
industrialization, urbanization and - as regards agricultural regions - also by agricultur-
al revolution. New territorial distribution of industry, population, and transport con-
nections emerged during the second half of the 19th century, together with creation of
basic features of industrial regions and productional agricultural regions. Czech Lands
ranked among the most industrialized part of the Hapsburg Monarchy.

These basic features were partly changed due to the new geopolitical and geoeconom-
ic position of Czechoslovakia between 1918 and 1938, especially in relation to the
breakup of the Hapsburg Monarchy and its large and custom-free markets. The role of
heavy industry was much emphasized and industrialization of Slovakia began. Large-
scale extraction of black coal (with major deposits being in northern Moravia) and
especially of brown coal of relatively poor quality typified that period. This coal has
low fuel efficiency (about 12.5 MJ per kg) and quite a high content of sulphure (on
average 1.5 to 2.35 %, but in some localities as much as 8-11% of sulphur). Rich
deposits of this coal are found mostly in north-western Bohemia, at the foot of the Ore
Mountains (Krusné hory). ’

In the beginning of the period of industrialization most of industry was concentrated
in northern Bohemia, close to mountain ranges containing rich sources of water energy
and timber. From the environmental point of view it is important that new power plants
were located (and old plants reconstructed and extended) in early industrial regions
together with the heavy industry. Czechoslovak economy began to be much dependent
on the coal industry; on the other hand, light industry gradually lost its former impor-
tance. Iron and steel metallurgy, heavy engineering and chemical industry became lead-
ing branches. This shift towards heavy industry was accelerated in 1920s and 1930s
under the threat of Nazi Germany. A lot of new investments (mostly military produc-
tion) were geared to central Slovakia, which was originally much an agricultural coun-
try.

After 1948, the large shift of economic structure towards heavy industry became
more pronounced and led to a fast and essential restructuring of the entire economy with
deep social, economic and environmental consequences. The economic structure was
thoroughly transformed in 1950s and 1960s. High demand of natural resources, raw
materials and energy became the most typical features. It was necessary to import many
raw materials, mainly from the Soviet Union. The above mentioned character of Czech-
oslovak economy was also affected by a relatively low degree of technological develop-
ment (caused, among others, also by the existence of the “Iron Curtain”), and enhanced
by the high specific consumption of material and energy per one unit of production and
by lower quality of products. These circumstances have contributed significantly to
increased environmental deterioration, especially in 1970s.
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Table 2
Development of Czechoslovak economy - basic indicators 1937 (1950) - 1989 (1937 or 1950 = 100)

Indicator 1937 1950 1960 1970 1980 1989
Population 117 100 111 116 124 125
Increase of social product ') - 100 212 351 558 651
Productional consumption (PC) - 100 217 383 610 709
Share of PC on social prod. - 47 53 57 61 63
Industrial production 100 142 402 719 1249 1551
- 100 282 505 877 1089
Manufacture of:
means of production 100 146 477 - 888 1598 2001
- 100 328 618 1096 1400
consumer goods 100 140 328 552 901 1113
- 100 234 393 642 804
Increase of output
energy - 100 289 577 981 1227
fuels - 100 222 282 481 453
black metallurgy - 100 317 515 764 828
engineering and metal ind. - 100 457 973 2013 2893
chemical,rubber,asbest ind. - 100 424 1129 2400 3002
glass,china,ceram.ind. - 100 234 448 796 1050
ready made cloths ind. - 100 212 342 523 639
textile industry - 100 191 281 445 531
foodstuff industry - 100 180 253 364 414
Gross agricultural production 100 85 96 117- 143 166
- 100 113 138 169 196
Agricultural land 100 97 94 92 88 87
- - 100 97 92 91 90
Arable land 100 90 92 89 88 87
- 100 101 98 94 93
Fertiliser use per hectar 100 215 521 1392 2005 1724
- 100 242 647 931 801
Logging in total 100 118 119 146 185 170
- 100 101 124 157 144

1) social product approximately equals GNP
Source: Statistickd ro¢enka...1991, p. 34-39.

Table No 2 shows, for instance, the high share of productional consumption in social
product. Important differences between the rapid growth of output of means of produc-
tion and the production of consumer goods, between the sharp increase of energy output
and metallurgy on the one side and much slower growth of textile, foodstuff, and glass
industries on the other side are clerly revealed, too. :

3. Recent State of Environment and Major Trends in between 1948 — 1989

It is difficult to describe basic trends in environmental changes during the Commu-
nist era in Czechoslovakia due to the lack of long-term data. Some information was
published in English (see references). It was almost impossible to collect and examine
reliable long-term data, since many pollutants were not recorded in a systematic way
and in many cases there are no available data at all.

Environmental deterioration in Czechoslovakia has many different faces. The most
important features are listed as follows:
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- airborne pollution, acid rains and forest degradation;

- pollution of rivers and groundwater pollution and man-induced changes of the natural
water circulation;

- pollution of agricultural land (mainly arable land) and consequent degradation; soil erosion;

- biodiversity threatening and man-induced changes of bio-geochemical circulation;

- irreversible losses of land due to mining, construction and waste disposal;

- (last, but not least) negative impacts on the health of population.

3.1. Air Pollution

Air pollution has become the greatest environmental issue, especially in the Czech
Republic. Many related problems are derived from this type of pollution. International
comparison gives a comprehensive picture. The sulphur dioxide emissions have de-
creased in the course of 1980s in almost all European countries. In western countries, the
average decrease in between 1980-1988 was 50 %; in Czechoslovakia, however, only
9.7 %. Sulphuric emissions have in the same period increased only in former East
Germany and Poland (23.3 % and 2.0 % respectively).

Table 3
Specific emissions of SO, and NO, in selected countries, period 1980-1987 (in tons/km?)
SO, Index NO, Index

Country 1980 1987  1987/1980 1980 1987 1987/1980
Czechoslovakia 24.2 22.7 94 9.4 8.8! 94
W. Germany 12.9 8.2 64 12.5 11.7 94
E. Germany 46.3 46.3 100 - 8.82 -
Poland 13.1 14.5 111 - 4.83 -
Hungary 17.6 15.3 87 - 3.22 -
Austria 4.2 1.8 43 2.6 2.6 100
Belgium 25.8 15.7 61 13.6 12.4 91
U.K. 19.1 15.0 79 7.8 7.5 96
U.S.A. 2.5 2.2 88 2.2 2.1 95

1 = 1983 data; 2 = 1986 data; 3 = unofficial data
Source: National Report..., p. 86.

Most of air pollution in Czechoslovakia was until the end of 1940s confined to min-
ing and industrial regions. Since 1950s, however, more and more areas became affect-
ed. All forms of pollution showed steady increase until mid 1980s. Only relatively re-
cently there has been observed some improvements, as indicated in table No. 4. First,
the long-term increase of airborne pollutants was primarilly caused by extraordinarilly
high level of SO, emissions which belong among the most poisonous pollutants. There
has been a sharp increase of sulphuric emissions until the end of 1960s. The total amount
of SO, increased in the period 1950-1985 from 900 to 2,783 thousand tons (in 1950-
1970 ﬁy 1,550 thousand tons, 1970-1985 by only ca 330 thousand tons) - see table No
4. In the year 1989 the total amount of SO, emissions was slightly lower, i. e. 2,563
thous. tons. (National Report..., p.84).

Milder winters, industrial stagnation and governmental environmental schemes con-
tributed to a slow decrease of some of the above mentioned features. This tendency
continued after 1989 due to decrease of industrial production approximately by 25 %
within the period 1989 - 1992, which resulted in first desirable structural changes of
Czechoslovak economy. In between 1989 and 1992 the coal extraction decreased by ca
25 % (only 19.5 mil. tons of black coal and 68 mil. tons of brown coal was mined).
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Table No. 4 shows the recent positive environmental development and much better
environmental situation in Slovak Republic.

Table 4
Specific emissions of main pollutants in Czechoslovakia (tons/km?) in period 1985-1989 (1991)
Pollutant
Year Dust SO, NO, co CH,
Czechoslovakia
1985 10.7 21.8 7.8 9.7 1.5
1988 9.0 20.9 8.2 8.5 1.6
1990 7.3 19.1 7.7 10.0 2.4
Czech Republic
1985 12.9 27.4 10.1 114 1.7
1987 12.1 27.4 10.4 9.4 1.8
1989 8.5 25.2 11.7 11.2 2.9
1991 7.5 22.5 9.2 14.0 2.9
Slovak Republic
1985 7.3 12.7 4.0 6.9 1.2
1987 7.1 124 39 7.0 1.3
1989 6.5 11.5 4.1 11.1 1.4

Source: National Report, p. 84; Zivotni prostiedi ..., p. 88 (data for CR in 1991).

Among the most important sources of SO, emissions are power plants and heating
stations, which mostly burn low-quality brown coal and oil, both with high content of
sulphur. These sources account for 75-80 % of SO,. Considerable pollution comes from
local heating, which affects mostly historical town centers, family housing districts and
villages (7 %). Technological processes (11 %) and exhaust gases from vehicles (3 %)
belong also to important sources of pollution (National Report...).

Some positive environmental trends, which occurred in the second half of 1980s in
Czechoslovakia, resulted from lower consumption of coal rather than from desulphuri-
zation schemes. Originally there was no desulphurization equipment in Czechoslovak
plants, in the time being, some is being introduced. Such equipment is quite costly,
accounting for 1/3 - 1/2 of the total price of a power plant, and reduces significantly
only sulphuric emissions. In most industrial processes, however, desulphurization of
waste gases is insufficient. Output of sulphuric emissions reaches in industrial regions
and in some cities and towns extremely high levels. In the year 1990 this was 109.8 tons/
km? in the North Bohemian Region, 16.9 in North Moravian Region, 84.8 tons/km? in
Prague and 17.8 in Central Bohemian Region. In South Bohemia region the pollution
reached only 5.5 tons/km?, (Environmental Year-Book...).

Also in the case of air pollution from NO , the highest levels are found in the North
Bohemian Region (41 ton/km? annually) and in Prague (79.3). These areas - together
with the Ostrava region, which is located close to the Polish industrial region Katowice
- are extremely deteriorated. These regions belong among economically most impor-
tant Czechoslovak districts already since the early phase of industrialization.

What generates important problems in industrial and urban areas is widespread smog.
Unfavourable landscape morphology sometimes greatly contributes to the presence of
smog, too. In some parts of Northern Bohemia, for instance, and in the Prague Basin
(intersected by the deep valley of Vitava River), the daily concentrations of SO, exceed-
ed during January 1982 and February 1987 many times the hygienic limits. In the north
Bohemian town Chomutov sulphuric concentrations exceed maximal limits on average
120 days a year.
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The territory of Slovakia is affected by air pollution much less than the Czech Repub-
lic, since there are only few coal-fired plants. In 1989, Slovakia produced approximate-
ly 27 % of all Czechoslovak electricity. Nevertheless, high concentrations of harmful
substances were observed, too, particularly in deep and narrow valleys and in basins
where a substantial part of population - and industry - are concentrated.

Emissions of solid materials, particularly fly ash and aerosols, increased from 800,000
tons in 1950 to 1.372 million in 1985. This amount then decreased to 991,000 tons
(1989). Czechoslovakia produced about 7,000 tons of chlorinated fluorocarbons every
year. With the generated amount of CO, - 60 million tons per year - the Czechoslova-
kia’s share on the total volume of global2 emissions was about 1.1 %, while the share on
the world population was only 0.25 %.

The high degree of atmospheric pollution was considerably increased by emissions
transferred from neighbouring countries, particularly from the former East Germany -
see figure No. 1. In Saxony, on the northern slopes of the Ore Mountains (Kru$né
hory), there is an extensive brown-coal region which has similar character as the North
Bohemian Coal Basin. East German brown coal production was in 1980s two times
higher (about 200 million tons), with significantly high air pollution - see table No. 3.
Similarly dirty industrial region in Polish part of Silesia is separated from the Czech
territory only by a low mountain range. 52 % of sulphuric emissions in Giant Moun-
tains (Krkonose) originated either in Poland or in Germany. However, Czechoslovakia
was in the same time a significant exporter of industrial emissions; this “export” (trans-
ferred by wind and water) was about 20-60 % higher than the “import”. Only
East Germany and Hungary “exported” more sulphur to Czechoslovakia than they re-
ceived.

3.2. Surface Water and Groundwater

Water consumption in Czechoslovakia was extremely high in comparison with an-
other countries. Averzge specific water consumption in the Czech Republic in the year
1970 was 227 litres/person/day, while in Bavaria only 207 litres. Until 1987 this figure
increased up to 290 litres in the Czech Republic; in the same period in Bavaria there was
a decrease to 200 litres. The total water consumption in the Czech Republic increased by
47 % in between 1960-1985, in the case of groundwater it increased about five times
during the last 40 years. With respect to the location of Czech Republic on main European
watershed, these data are warning.

Serious water pollution on the Czech territory is primarilly caused by leaks from
plants, agricultural cooperatives (mostly livestock farming), and from human settle-
ments. The great output of waste water is only partially compensated by the construc-
tion of sewage plants; so far, even some bigger towns are not equipped with these
facilities. Only ca 40 % of waste water in Czechoslovakia was purified in a satisfactory
way. In Prague - city with population of 1.25 million - out of more than 600 million
litres of waste water which goes to the Vltava River every day, only 65 % is thoroughly
purified, and 11 % of waste water is not cleaned at all (Levy 1992, p.14). Important
sources of waste water exist also in agriculture: manure, artificial fertilisers, pesticides
and soil particles from the land surface. These add approximately 50 % to water con-
tamination. Their impact has increased by about 25 % within the last 10-15 years.

Water quality deteriorated significantly during the last 50 years. In 1940, for instance,
87 % of the total length of the main Czech river Elbe belonged to the water quality class
Iand II, while in 1980 the same water quality was found in only 3 % of the river course.
Hence, out of all examined Czech rivers (7,000 km), only 17 % of the total length was in
the best category (I), and 26 % in the worst category (IV). There are considerable prob-
lems with the quality of drinking water, both from surface and ground sources. The
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average content of nitrates in groundwater has increased between 1960 and 1980 ap-
proximately four times in urban areas and more than two times in the countryside.

Giant water reservoirs have often negative impacts on local and regional scale and
affect ecological systems. The cascade of three dams Nové Mlyny in south Moravia
which caused much damage in valuable mead forests is a typical example. In Slovakia,
the water reservoir Gab¢ikovo (with important hydroenergetic complex) threatens ex-
tensive area with pure groundwater.

3.3. Forests

The extent of forests in Czechoslovakia has increased since 1947 by 8 %, mainly due
to afforestation. Both economic and political reasons played role (decrease of agricul-
ture land and depopulation in previously German-settled areas). The most serious envi-
ronmental problems are:

1) decrease of diversity of species;
2) acidification and poisoning of forests soils and forest damage.

Most of Czech forests are typical secondary forests which have been continuously
planted since the 19th century. About 80 % of forests in the Czech Republic are conifer-
ous forests; in Slovakia only 42 %. The share of spruce (which was already in the 19th
century considered the economically most important tree) rose from 27 % (1950) to
50 % in the period in 1980s. Such forests are quite vulnerable to acid rain, storms and
insecticides. The pH level should reach at least 4.2, but in some mountainous areas (e.g.
Ore Mountains, Jizera Mountains, etc.) it is only 2.2. Forest soils in these areas must be
supplied with CaCO,, which is mostly done from planes. In 1982, 52.1 % of Czechoslo-
vak forests was significantly damaged (in the Czech Republic 55.7 % and in Slovakia
49 %; Kopacka 1988, p. 338). According to a survey carried out by the UN Economic
Commission for Europe in 1988 as much as 70.5 % of Czechoslovak forests were dam-
aged, and of these 5.4 % were already dead (State of the Environment, p. 36). Out of
European countries, the share of affected forests was higher only in Poland (79%). For-
est deterioration is at the lowest level in France (21%), probably because of the high
share of nuclear energy on the total energy output - see table No. 8. On the contrary,
Poland has no nuclear power plants at all.

Forests are also seriously endangered by various insects, because trees became due to
the pollution weaker and less resistant. In some regions forests are in disasterous condi-
tions: Jizera Mountains are the most striking example. So called “mountain grassland”
without any green trees is widely found there.

The state of forests has been worsened by massive-scale logging. In 1950 the output
was 12.4 million m® of timber and in 1985 it reached maximal level - 19.7 million m?
(increase by 230 % in the Czech Republic and by 73 % in Slovakia - see table No. 2). This
timber was partly exported abroad, even to countries with rich timber resources.

Eight Nationals parks existed in Czechoslovakia in 1991, with a total area of 3,108 km?
Ironically, the oldest National park in the Czech Republic - Giant Mountains (Krko-
nose) - is now much damaged by atmospheric pollution and forests in altitudes over
800 m are practically destroyed.

3.4. Other Environmental Changes (Selection)

Due to limited space only selected environmental problems will be discussed in this
chapter. Collectivization of agriculture brought the inevitable integration of holdings,
reduced balks and extent of field roads. In 1948 there had been about 1.5 million of
farms in Czechoslovakia, with average size 5-10 hectares. In 1986 there were only
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1,644 agricultural cooperatives with average size 2, S00 hectares and 253 state farms
(located mainly in border regions with infertile soils) with average size 6,000 hectares
(State of the Environment).

Introducing of large-scale agricultural machinery led to creation of very large fields
which are in many regions neither ecologically, nor economically advantageous. The
average size of 1and plots in Czechoslovakia was only 0.23 hectares in 1948. Until 1979
the same figure rose to approximately 10-15 ha, and in plains and fertile regions existed
100-200 hectares fields. Such giant units often did not correspond with geomorpholog-
ical character of the Czech landscape and were ecologically unfavorable.

The abolishment of balks considerably decreased their positive function in the land-
scape, and also increased the threat of erosion. Economic losses through erosion were
on the entire Czechoslovak area estimated at 2-3 billions Crowns per year (estimate
from early 1980s). The annual soil removal reached 2 millions tons.

In 1989 the average fertiliser use per 1 hectare of agricultural land was in Czechoslo-
vakia 235.5 kg, in West Germany 257.7 kg, in East Germany 292.0 kg, in Poland 192.6 kg,
in Hungary 225.2 kg, and in Austria 91.5 kg. In Belgium this amount was 275.9 kg, in
the Netherlands 300.7 kg, in France 193.5 kg, in U.K.130.3 kg, and in the U.S.A. only
41.2 kg (Statisticka rocenka, p. 683).

Open-cast mining significantly altered the physical appearance of landscape. The
bottom of one of open mines near the town Most is below the sea level; an artificial
cryptodepression was created. Most coal-fired plants were also located in northern Bo-
hemia and the same was with heavy machinery and chemical plants. A “moon-like land-
scape” is found in many places.

Almost all residential areas face waste disposal problems. Technology of recycling or
reusing of waste materials is not enough developed. Out of the total volume of solid
industrial waste only about 38 % is re-used, the rest being stored at dumps. The share of
recycled materials is quite low, especially in the case of Czechoslovakia, which had very
poor mineral resources.

4. Main Causes of Environment Deterioration

The degree of environmental deterioration in former Czechoslovakia, especially in
the Czech republic, is really threatening.

Main reasons, which led to current environmental situation, may be indicated as
follows:
1) Former political system;
2) Historical and geographical heritage;
3) Internal economical relations (modes of production).

4.1. Political System

Communist system could not survive due to two basic facts: it did not allow political
plurality (similarly to nature, which needs biodiversity to survive) and was not economy
viable. '

Communist and capitalist systems differed not only in attitude towards ownership
and in economic relations, but also in the way of GNP distribution and consumption.
Political strategies aimed to maintaining of “social peace”, to provide all people with
certain income, the policy of zero unemploynment (everybody was legally forced to
work), absolutely free of charge health care, welfare system which compensated for the
lack of some civil rights and liberties - all this was a very expensive policy. The exist-
ence of non-efficient plants, factories, agricultural enterprises and cooperatives, which
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produced non-competitive goods, did not generate any structural changes in industry
and the whole economy. This situation required more financial subsidies than it was
economically viable. Huge financial sources were extracted from GNP and therefore
could not be invested into much needed technological development. It was a short-
sighted strategy. In short perspective, the system worked. In longer perspective, howev-
er, the final result was negative. In comparison with developed countries, however, the
“wealth of nation” or GNP was relatively decreasing.

Capitalist system in developed countries underwent a very different development.
Only economically profitable enterprises could survive under the capitalist system (at
the cost of unemployment, and sometimes weaker welfare system). A larger amount of
profit could have been invested into technological improvements, structural changes,
etc. In the longer perspective this has resulted into the increase of GNP and “wealth of
nation”. Capitalist system produces more profit, part of which may be used also for
ecological investments.

The recent state of environment in the Czech Republic does not correspond with the
promises and proclamations made by the Communist régime. Let us now examine some
other reasons which led to the current state.

4.2. Historical and Economical Reasons

Until 1948 Czechoslovakia consisted of two parts. Each of them had undergone a
very different development. The western part, which became recently the independent

B&d > 15 pg 023 4-7 g
%3 10-15ug 2,5-4 ug
7-10 g

memp SO, transboundary transfers
over 40 th. t/lyear

Fig. 1 - Air pollution in Europe 1988. Estimation of average annual concentration of SO, in mg.m™.
(From Stulc, M., Gotz, A., 1994: Krajina a Zivotni prostfedi pohledem geografie. Praha, C]EU.)
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Czech Republic, was relatively developed; the eastern part, Slovakia, was underdevel-
oped. Since 1945, Czechoslovak governments aimed to fully industrialize Slovakia and
to reduce economic and social inequalities. This aim was fulfilled. Unfortunately, in-
dustrialization - which involved transformation of agricultural countries and regions
into industrialized ones - took in Czechoslovakia a special form of so called “socialist
industrialization.” This was based on the nationalization of private ownership, which
was largely transferred into socialist or “collective” enterprises. Concepts of central
planning were introduced in all economic sectors; stress was put on the development of
heavy industry.

This form of industrialization was connected with very intensive exploitation of all
available human and natural sources and increased the self-sufficiency in the field of
energy supply. Power supply was historically based on exploitation of rich domestic
coal deposits. Most investments were allocated to heavy industry, which generated a
rapid increase of resource demand, high specific consumption per unit of production
and technological backwardness behind developed countries. This basic structure was
much influenced by exploitation of energy sources, which was characterized by a high
share of low quality brown coal, which was - and still is - burned in power plants.
Productional consumption, i.e. the part of GNP re-invested into manufacturing of means
of production, multiplied 7 times between 1950 and 1989 and its share on the social
product (social product approximately equals GDP) output increased from 47 % to 63 %
(see Table 2). Thus, almost two thirds of the total production was consumed by itself.

High consumption of electrical energy and the ways of its production belong among
main causes of the bad environmental situation in Czechoslovakia - see tables No. §
and 6. Metallurgy was the biggest consumer of electric energy (20 %). Due to intensive
development of technologies, which required huge amounts of energy, within last twen-
ty years, the second most demanding branch was chemical industry (18 %), followed by
heavy machinery (13 %), fuel production (11 %) and energy production (10 %!). Indus-
trial branches, which directly generate power, consumed more than one fifth of all elec-
trical energy in Czechoslovakia. (Zivotni prostiedi, s. 41).

Czechoslovak economy was geared towards increase of production at any price, re-
gardless of the quality and competitive power of products, energy consumption or envi-
ronmental effects. The output of production per capita was taken as an evidence of
prosperity and social development. Negative environmental effects of economic activi-
ties were generally ignored, and active environmental management practically did not
exist. There were no ecological strategies neither in the framework of economic deci-
sion-makers, nor in the technological sphere. Introduction of cost-based prices did not
respect the non-renewable character of most natural resources and did not include eco-
logical losses.

The European Community produced in 1980s on average 485 kg of steel per capita per
year, while in Czechoslovakia the same figure was 971 kg. In developed capitalist coun-
tries, the amount of energy per 1 USD of GNP was 8-20 MJ, in Czechoslovakia 20 MJ.

Table 5
Energetic and material consumption per 1,000 USD of GDP (1985)
Unit Czechoslovakia Average DCC
Primary energy consumption (G) 19.9 12.2
Steel (kg) 77.1 29.0
Cement (kg) 72.0 86.0
Railways transp. volume (tons/km) 1,015.6 179.9

Source: Zivotni prostfedi Ceské republiky. Vyvoj..., p.117. DCC = developed comparable countries:
Austria, Switzerland, Belgium, the Netherlands, Finland, Denmark, Norway, Sweden.

88



Expensive way of economic development and high levels of energy production are
clearly demonstrated by the following comparison:

Table 6

Output of coal and electrical energy per capita (1989)
Country Coal '(kg) Electricity (kWh)
Czechoslovakia 7,630 5,704
West Germany 3,025 7,112
East Germany 18,103 5,472
Austria 294 6,584
Poland 6,590 3,843
Hungary 1,893 2,797
the Netherlands - 4,926
Belgium 190 6,796
France 204 7,277
UK. 1,753 5,472
U.S.A. 3,556 11,888

Source: Statistickéd ro¢enka...1991, p.661-3
! = black and brown coal

Since the starting phase of the Industrial Revolution, coal extraction gradually adopt-
ed a decisive role and belonged among relatively progressive and stabilizing economical
indicators until 1970s. In 1870, the output of brown coal was only 1.8 mil. tons, in 1900
17.6 mil. tons. About the same amount was extracted in 1937. As regards black coal,
figures are as follows: 3.9 mil. tons in 1870, 9.7 mil. t. in 1900, and 16.7 mil. t. in 1937.
Coal extraction has much increased after 1945. Since 1955, the output of brown coal
rose from 40.8 million tons to 90.9 million tons (1989). 96% of this amount was extract-
ed on the territory of the Czech Republic. The output of black coal increased in between
1955-1989 from 20.6 to 25.1 million tons and was confined only to the Czech territory.
(Statisticka ro¢enka). ’

Under the above mentioned economic conditions it was difficult to start reasonable
environmental programmes or ecological investments aimed at technological and envi-
ronmental improvements. Economic losses due to environmental deterioration were es-
timated to reach 5-7 % of GNP during 1980s, i.e. approximately 28-39 billions of
Czech Crowns per year. Some damages, however, can not be valued only in terms of
money. The state budget in the period 1986-1990 allocated on average only 3.5 mld.
Crowns per year to ecological investments. This sum covered just 9-12 % of losses in
the period 1985-1990. (Kopacka 1988, p. 331). Small increase of ecological invest-
ments in the second half of the 1980s was connected with the governmental Environ-
mental Programme, which was approved in 1985. Still, such increase was insufficient.

Table 7
Structural development of primary energy sources in Czechoslovakia 1965-1989 (in %)
1965 1975 1980 1989
Coal 82.9 66.4 65.7 57.1
Natural gas 1.5 5.5 6.0 13.0
Crude oil 11.7 24.3 25.1 20.2
Other 39 3.8 3.2 9.7
TOTAL 100.0 100.0 100.0 100.0

Source: Zivotni prostfedi..., p. 120.
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The periodization of economic development in Czechoslovakia in between 1948-
1989 with respect to development of the ecological situation and to environmental pro-
tection can be characterized as follows: ;

Period 1948-1960: rapid extensive economic development based on large invest-
ments and restructuring of economy; first environmental problems emerged, but only
limited action to solve them was taken.

Period 1960-1970: economic crisis 1962-1964, in the second half of 1960s a modest
economical revival, attempt to introduce economic reforms in 1968. First signs of serious
environmental degradation, yet still mostly of local extent. Large-scale water pollution.
First, yet inconsistent attempts to solve environmental problems. First voluntary envi-
ronmental organizations established.

Period 1971-1989: economic slow-down and exploitation of all available natural
resources (mainly in 1970s). Extensive degradation of the environment. Efforts to main-
tain the achieved standard of living at the expense of environmental deterioration. In the
second half of 1980s first legal attempts to solve environmental problems. Signs of mod-
est improvements in selected fields (mainly due to decrease of coal extraction). At-
tempts to intensify economy, but technological improvements remained scarce (Com-
pare similarly Zivotni prostiedi, 9-10).

5. Conclusion: Possible Solutions

The share of environmentally oriented investments in Czech economy still remains
low. There has been some recent increase: 1.47 % per year in the period 1971-1975 and
about 2.0 % in between 1986-1990. In developed countries, however, the same figure
varies within the range 5-10 %. It is very important to improve what has been spoilt;
equally important is to increase the economic efficiency. Not only coal, but also other
energetic sources such as natural gas and crude oil belong among non-renewable ele-
ments and their deposits are limited. The costly transformation of Czech energetic basis
(reduction of coal-fired plants and increase of natural gas and crude oil) is not.a long-
term solution. A possible alternative might be the search for new sources of energy. A
very small step has already been done by introducing of nuclear plants. Deposits of
uranium ore, however, are limited, too. Can man rely on energy from thermonuclear
fusion in future? And what about solar energy, which seems to be so promising and
which has no limits? Technological improvements and economic restructuring should
decrease energy demand, too. This could be an elegant solution - yet very expensive.
The environmentally most sensitive energy is that energy, which has not been generat-
ed. Czech Republic and Slovakia have following possibilities how to improve their
environmental situation:

1. to modemize technological processes in all branches of economy and to launch
economic restructuring aimed at reduction of energy consumption; 2. to decrease the
output of brown coal and power generation in coal-fired plants; 3. to replace coal-fired
plants with nuclear power plants (Temelin); in Slovakia it is essential to put into opera-
tion the Gabc¢ikovo hydroenergetic plant and the nuclear power plant Mochovce. 4. to
support railway transport instead of road transport, including the complete electrifica-
tion of railway tracks.

The strongest objections against the Temelin nuclear plant come from Austria, which
produces about two thirds of electrical energy in hydroenergetic plants, while Czech
Republic much relies on thermal (mostly coal-fired) plants - see table No. 8. Which
country is more polluted? On the other hand, the negative Hungarian attitude towards
the Gabcikovo-Nagymaros hydroenergetic system does not correspond with the high
share of “dirty energy” generated in Hungary.
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Table 8
The share of thermal, hydroenergetic, and nuclear power plants
(measured by total capacity of turbines, in %) - 1989

Plants

Country Thermal Hydroenergetic Nuclear
Czechoslovakia 68.6 14.2 16.2
West Germany 68.0 6.8 22.5
East Germany 78.2 7.3 7.3
Poland 89.7 6.2 -
Hungary 74.9 0.7 24.3
Austria 31.3 56.9 -
Belgium 46.6 9.1 35.7
the Netherlands 96.7 0.1 2.9
France 21.7 23.8 50.3
U.K.! 83.0 6.0 11.0
U.S.A. 71.9 13.2 14.3

Source: Statistickd ro¢enka.... 1991, p. 662
' 1988

This article outlined some basic features. Much more remains to be done: changes in
the legal system, more pronounced international cooperation, and ecological education
in order to change the general system of values.
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Shrnuti

HOSPODARSKO-POLITICKY VYVOJ A ZMENY ZIVOTNIHO PROSTREDI
CESKOSLOVENSKA V LETECH 1948 - 1989

Clének nastifiuje na pozadi nékterych hlubsich historicko-geografickych kofenti vyvoje Ceskoslo-
venska v obdobi 1948 - 1989 (¢ast 2) charakter soucasného stavu jeho Zivotniho prostfedi, a to pfedevsim
v Ceské republice (3). Charakterizuje hlavni trendy negativnich zmén Zivotniho prostfedi (znegisténi
vzduchu, vodnich zdroju, stav lesti atd.) v jejich srovnéni se stfedoevropskymi a nékterymi dal$imi
vyspélymi stity. V dal$im vykladu se autor snaZi nalézt n&které politické, sociélni a pfedevsim eko-
nomické pficiny tohoto vyvoje (4). Mezi né zafazuje jak systémové vady reZimu, vlidnouciho ve sle-
dovaném obdobi, které spocivaly v neexistenci diversity jeho politického systému, tak nevykonné hos-
podafstvi, jehoZ rozvoj byl zaloZen na extenzivnim ¢erpani pfirodnich a spolecenskych zdroju. Pfi¢iny
nepfiznivého stavu naseho Zivotniho prostfedi nalézé také v SirSich ekonomickych a politickych sou-
vislostech tzv. socialistické industrializace a jeji energetické naro¢nosti, i v neschopnosti a nemoZnosti
nastoupit cestu strukturdlnich pfemén ekonomiky a jeji “ekologizace”. I v této Casti se vychézi také
z mezindrodniho srovnéni. V zévéru 4. ¢isti je navrh periodizace “hospodéfsko-ekologického” vyvoje
Ceskoslovenska a ochrany jeho Zivotniho prostfedi. V posledni &4sti jsou naznadena nékterd moZni
vychodiska z nasi sou¢asné ekologické situace.

Obr. 1 - Primérné ro¢ni koncentrace imisi SO, a jejich dilkové prenosy v Evropé (stav v r. 1988).
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