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Fig. 4. Local Government and contracting out. Refuse collection-districts: 1 — contracted out,
2 — considered contracting

TABLE 1. The decision to contract out: numbers of services actually contracted

Number of Authorities contracting

’ No. of one two three four +
Standard region : s - 3 :
councils service services services services

GLC 32 3 (9%) 3 (9%) 2 (6%)
South-East 98 16 (16%) 7 (1%) 3 3%) 2 (2%)
South-West 47 6 (13%) 1 2%) 3 (6%)
East Anglia 20 4 (20%) 1 (5%)
East Midlands 40 3 (7%)
West Midlands 36 4 (11%)
Wales 37 1 (3%)
Yorks & Humbs 26 2 (8%)
North-West 37 1 (3%) 3 (8%) 2 (5%)
North 29 1 (3%) 1 (3%)

Source: Hardingham (1983, 1984).
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TABLE 2. Councils considering and subsequently rejecting contracting out

Contracting out rejected for

Standard region No. of one two three four +
councils service services services services
GLC 32 3 (9%) 2 (6%) 1 (3%) 1 (3%)
South-East 98 24 (24%) 9 (9%) 3 (3%) 4 (4%)
South-West 47 12 (26%) 6 (8%) 1 (2%) 4 (4%)
East Anglia 20 7 (35%) 1 (5%) 3 (15%)
East Midlands 40 4 (10%) 4 (10%)
West Midlands 36 8 (22%) 4 (11%) 2 (2%)
Wales 37 5 (14%) 1 (3%) 1 (3%)
Yorks & Humbs 26 2 (8%) 1 (4%) 1 (4%)
North-West 37 3 (8%) 2 (6%) 1 (3%)
North 29 4 (14%) 1 (3%)

Source: Hardingham (1983, 1984).

at the inter-authority level, to factors such as rate debt, marginality, labour force
statistics, and even pure geography. In the latter case, examples from the field of
contracting-out include local service delivery histories, the diffusion of the “innovation”
of contracting-out, and the congruence of contracting-out with typologies of local
authorities such as that of Webber and Craig (1978). Peterborough District Council has
had a long history of a contracted service in one part of its area, there is some evidence
of contracting spreading out from early developments in such authorities as Southend in
1981, and it is in suburban and commuter dominated or deep rural authorities that
most initiatives have been recorded.

The local, intra-jurisdictional, geography of local government change provides an
indication of the impact of the changes as experienced by service consumers and
providers. Case studies of authorities tend to substantiate fears that one such impact is
that which affects job opportunities. For example, when Exclusive Cleaning won the
contract for refuse collection at Southend only 180 of the original 232 strong workforce
were re-employed. The abolition of the metropolitan authorities is estimated to have
involved approximately 3500 job losses with the majority in London (c. 2000) followed
by Merseyside (741).

A second local impact concerns the effect of changing management structures. For
the service consumer it is no longer clear who is responsible for a service; it may be
a joint board, the district authority, another district authority, or even a private sector
organisation. The correct authority to receive a complaint about service quality is now
often less evident than previously had been the case. Similarly for the service provider
there may be spatial changes in the local organization of service delivery; contrac-
ting-out for example has been used in several authorities as a form of efficiency audit
designed to facilitate internal reorganization of service provision and rationalization of
patch-based delivery systems. In other authorities, such as Basingstoke District Council,
there have been periods of labour unrest and inadequate service while private sector
contractors have adjusted to the demands of providing a service.

A final local issue benefiting from a geographical perspective is that of accountability
and local democracy. Local control of service provision is inhibited by the increased
involvement of central government in (the limitation of) local government finances, and
by the growing role of non-elected bodies in service delivery. Mandates to protect and
enhance public sector services are increasingly under threat from statutory legislation
encouraging private sector activity.
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Fig. 1. The spatial structure of the South African Economy (Source: Smith 1985, Fig. 5.1, based on

Fair 1982, Fig. 5.5): 1 — Black “homelands”, 2 — Inner periphery, 3 — Intermediate periphery,

4 — Outer periphery, 5 — Resource frontier, 6 — Other major urban centres, 7 — Minor core,
8 — Major core, 9 — Principal Metropolitan Region

so-called “homelands” (sometimes referred to as “Bantustans”) for the majority black or
negroid population. These comprise just over 13% of the total area of South Africa, for
about 24 million blacks or over 70% of the population. The remaining 87% of land is
for the 4.8 million whites (14.8%), along with the 2.6 million so-called coloureds and
almost 1 million Asians — mainly Indians — who have been conceded limited political
participation with the whites under constitutional changes in 1983.

Figure 2 shows the spatial arrangement of the “homelands”. Officially there is
a distinction between the four which are now “independent republics” in the eyes of the
South African government, and the black “national states” which have yet to be granted
independence and thus remain de jure part of the Republic of South Africa. In apartheid
theory, the “homelands” provide a territorial basis for the emergence of free and
independent black states, leaving the remainder of South Africa as a Republic with
a white population majority. However, the size, location, lack of resources and general
poverty of the “homelands”, along with the geographical fragmentation characteristic of
most of them hardly provide a basis for viable nations. The designation of the
“homelands” and their geographical disposition 1s theretore trequently interpreted as
the expression of a policy of divide and rule on the part of the whites, with a process
of “Balkanization” splitting up the black areas as a whole as well as individual
“homelands”. Associated with this is the not inconsiderable achievement of providing
some legitimacy to the deprivation of the franchise for blacks in “white” South Africa: in
their “homelands” the blacks are supposed to enjoy the same rights as do the whites in
their territory. Black political power, in the formal sense, is thus transferred from core to
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Fig. 2. South Africa’s “homelands” (Source: Smith 1985, Fig. 1.1)

periphery, where it poses less of a threat to continued white control of the economic
heartland.

The position of the “homelands” in their discontinuous crescent around the core
region of Pretoria— Witwatersrand — Vereeniging is crucial to core-periphery relations
in South Africa. The strategic significance is implicit in the potential threat that a unified
and aggressive group of black “national states” or “independent republics” could pose
— underlining the grounds of the divide-and-rule strategy. But it is economic
relationships which have to be understood as the primary means of integration whereby
the “homelands” remain dependent appendages of the white-dominated core responsi-
ble for their continuing underdevelopment.

THE GEOGRAPHY OF BLACK LABOUR SUPPLY

There are three ways in which blacks are employed in “white” South Africa: as
permanent residents, as migrant workers , and as so-called frontier commuters (Table 1).
Each' represents a different way of capital appropriating black labour at a lower cost
than would be the case under normal market conditions. Each is also a response to the
need for black labour without conceding the vote — to the imperative of economic
integration without political and social integration, on which the survival of a white-
-dominated capitalist system in South Africa depends. The three forms of employment
also differ in their geographical expressions (as the terms used to describe them imply),
and entail different forms of urbanization.

About 10 million blacks live permanently in “white” South Africa. In apartheid
terminology, they are “permanently absent” from their homeland. The actual number in
employment is uncertain because some aspects of apartheid legislation encourage
evasion of official records, but the usually accepted black activity rate of about
one-third of total population gives something approaching 3.5 million permanently
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(Source: Smith 1985, Fig. 6.3): 1 — Industrial. 2 — Proclaimed mining ground, 3 — Central

Business Districts; existing and proposed residential areas (a): 4 — White, 5 — Asian,
6 — Coloured, 7 — Black

take home at the end of the contract to make life a little better for the family left at
home. The earnings of the migrant worker are unlikely to meet the full cost of living for
those who remain in the area of origin, however, for they will have their own source of
sustenance in the local economy. The “homelands”, as former tribal reserves, still retain
features of a system of economic and social relations which provide support for the
families of migrants, and for the migrants themselves when between contracts or
unemployed — thus relieving “white” South Africa of some of the cost of labour in its

3 — Geographia Polonica t. 56



34 D. M. Smith

broadest sense, which includes the on-going cost of producing and reproducing labour.
Another way of looking at it is that part of the product of labour in the *homelands” is
transferred to “white” South Africa in the form of the capacity to work as a migrant at
less than full cost.

The present scale of the migrant labour system is indicated in Tables 2 and 3. In
1982/1983 there were almost 1.7 million migrant workers in “white” South Africa, most

TABLE 2. Migrant labour from “homelands” to “white”
South Africa

“Homeland” of origin 1970 1982
Bophuthatswana 150 000 236000
Ciskei 52000 59000
Transkei 268 000 346 000
Venda 22000 37000
Gazankulu 40000 64 000
KaNgwane 18 000 67000
KwaNdebele 11000 52000
Kwa Zulu 270 000 294 000
Lebowa 140 000 180000
Qwaqwa 4000 60000
Total 975000 1395000

Source: 1970: RSA (1983, 249); 1982: SAIRR (1985, 258) — from
original official sources.

TABLE 3. Migrant labour from foreign countries

Country of origin 1973 1983
Angola 42 68
Botswana 46 192 2996
Lesotho 148 856 145797
Malawi 139714 29622
Mozambique 127 198 61218
Swaziland 10032 16773
Zambia 684 743
Zimbabwe 3250 7742
Total (excluding others*) 475968 277930

Source: RSA (1985, 220) — from original official resources.
* Note that “others™ were 9132 in 1973 and 70105 in 1983 when
Namibia was included in these figures for the first time.

of them from the “homelands”. Table 2 shows an increase of about 420000 from
“homeland” sources since 1970, compared with a decrease of 200000 from foreign
countries. This shift reflects both the reluctance of certain foreign countries to continue
to supply South Africa with labour under present political conditions (e.g. Malawi,
Mozambique), and the greater control which South Africa can exercise over the
“homelands” even after their “independence”. Housed in dormitories, often on the mine
or factory compound, migrant workers are on hand geographically as well as being
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workers, form integral parts of the towns and cities themselves. This can be illustrated
by the Durban metropolis (Fig. 4) which receives the largest commuter flows. Here the
boundary of the KwaZulu “homeland” comes close enough to the city that its two
major black townships of KwaMashu and Umlazi can act as dormitories for workers
travelling daily into Durban. The location of these townships contrasts with the more
conventional black residential areas, such as Cato Manor, built before the full

Kwa Zulu

Umhlanga

l

ol b

> /“ D""w Chesterville

DURBAN (CBD)

Fig. 4. Residential segregation in the Durban metropolis, showing black townships in adjoining
parts of Kwa Zulu (Source: based on Smith 1985, Fig. 1.3 1 — Natal/Kwa Zulu border,
2 — White, 3 — Indian, 4 — Black townships in Kwa Zulu, 5 — Black townships in Natal
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implementation of the “homeland™ policy and within “white” South Africa. Other large
frontier commuter flows come from townships just inside Bophuthatswana to Pretoria
(see Fig. 3).

While frontier commuting provides a convenient means of supplying cheap and
disenfranchised labour for Durban, Pretoria, Newcastle and East London by virtue of
the proximity of “homelands” to these cities, this is not possible for the Witwatersrand
centred on Johannesburg or for Cape Town. The Witwatersrand has to rely largely on
the permanently resident workforce of Soweto and other townships, along with the
migrant system which provides for some industrial needs as well as for the mines. In
Cape Town the local “coloured” population provide an alternative source of relatively
cheap labour, but there are also black townships and a growing number of blacks in
spontaneous settlements such as Crossroads (see Fig. 5).

Spontaneous settlements have expanded rapidly in South Africa during the past ten
to fifteen years. Althought not on the scale of typical Third-World countries elsewhere in
Africa, Latin America and South East Asia, they account for something like 2 million
people in South Africa today. They thus add a further important dimension to the
urbanization process. reflecting the desire of many blacks to move to the city even if
neither jobs nor housing are available and despite the fact that in South Africa such
settlements are illegal (though temporarily condoned by the authorities). While the

TABLE BAY s

— AN rOad
urban area Cape Town
(CBD)
squatier
. settlements OUWS BUSH
‘ - o
= o
» (-4

.
w Cape Flats

Table

Mountain ‘Crossroads’

¢ 0
o LOURDES FARM
° '.

O' .-
" LOTUS RIVER

& Mitchells Plain

“
"4 gvrvaronD FALSE BAY

/ 0 5 10 km
| ' J

A

Fig. 5. Areas of spontancous settlement in the Western Cape (Source: Smith 1982, Fig. 2.2)
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narrowing slightly in what will remain a highly unequal society with a spatial expression
derived from racial segregation. The townships of frontier commuters just inside the
“homelands” can expect to share some of the relative prosperity of the core. For blacks
in the periphery, including most of the area of the “homelands”, the future appears to be
one of unremitting struggle at best to maintain existing low living standards as
continued population growth places even greater pressure on limited resources. As the
“homeland” borders take on more of the character of international frontiers, the power
of South Africa to keep at bay these “outsiders” is enhanced; they will remain an
impoverished labour reserve increasingly differentiated from the “insiders” who have
found a place in the core. The major uncertainty is how effectively South Africa can
succeed in externalizing so much of the price of its relative prosperity.

It would be wrong to conclude a paper on South Africa without some reference to
the current period of unrest. The level of unrest in black residential areas increased
considerably in 1984, culminating in the declaration of a state of emergency in June
1986. The heightened incidence of violence reflects the failure of state planning to
resolve the basic contradiction of spatial policy in South Africa, namely the need for
black labour in particular places without conceding the franchise and other human
rights which conventionally accompany citizenship. “White” South Africa seeks to
exploit the physical capacity to labour without recognising its human embodiment. As
the position assigned to blacks in the grand design of apartheid becomes increasingly
intolerable, acts of violence become more frequent and intense.

But it is not simply a case of blacks violently confronting the white state. The actual
nature of incidents of unrest show that the targets increasingly incorporate other blacks
who are viewed as agents of white control (i.e. black policemen and local councillors).
Table 5 tabulates the incidents reported by the police in September 1985, which was
a particularly violent month. The location of incidents is also significant: they are shown
to be virtually confined to one kind of place — the formal townships in “white” South
Africa, coloured as well as black. The same general pattern is revealed by information
for sample days in early 1986 (Fig. 6). However, more recently there have been changes

INCIWOENTS OF UNREST , JAN 16, 18, 20, 22, 1988 I a0
Nature of urvest No of reports p ¥ il 4
Seat=a 3 ’ ’
. : e 13 ’ \
- / f
1 ; )
0" & - |
3 g . ¥ !
SN o8 ~4
verucles attached " Peidne” o ,‘\
- X 1
o— 3 SV Joharnestxry S'M_ 4
»»»» » ) A J
* Locaton of incidents ¢ »= Homelands /
. H . . S\ &
B 2 X by i, BB L~r/
s o) / NO y
Boerrd ontesns 4
lmathe
\ PN J/
¢
A .
ATLANDC | % Y INDIAN OCEAN
OCEAN { - S
I - NAN/
b 3 2 Eant London
CapeT ...-,;',3 y, "‘J'P-'-}'EHM‘ 100 200 300wm
2. 5 ‘
N s =

Fig. 6. Unrest in South Africa on four days in 1986 (Source: data from South African Police daily
reports, as reproduced in the Cape Times)
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TABLE 5. Unrest in South Africa, September 1985

Type of incident Number
Attacks on vehicles: police and SA defence force 60
private 34
other public and commercial 69
Attacks on buildings: private homes 38
schools 28
commercial 15
police premises 4
other public facilities 10
Other stone throwing 28
Other violence, attacks or use of unspecified force 20
Barricades erected 10
Other arson or explosions 6
Robbery associated with unrest 5
Police use of firearms 47
Other use of firearms 5
Police use of teargas/smoke 11
Arrests, including multiples of: Blacks 134
Coloureds 45
Attacks on, injuries or woundings of: Blacks 63
Coloureds 8
Whites 5
Indians 1
Police and SADF 25
Deaths: Blacks killed by police action 13
other Black deaths 19
Coloureds 2
police (Black) 2

Type of location Number
Black townships in “white” South Africa 165
Black townships in homelands 7
Black spontaneous settlements 2
Mines 4
Coloured residential areas 45
White areas 12
Unidentified 6

Note: there is usually more than one incident reported at each location.
Source of data: South African Police daily reports. as reproduced in the Cape Times.

in incidence which may have a profound significance for the future capacity of the state
to control unrest: the hitherto stable spontaneous settlement of Crossroads has been
overtaken by open warfare between conservative and radical blacks, and “white” cities
are being shown to be increasingly vulnerable. While it would be naive to expect an
early end to apartheid, the oppressed peoples of South Africa are currently providing
a vivid illustration of the limitations of state planning and spatial policy to control
a process of development which does not have the sanction of the mass of the people.
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undertook agreements which enabled the building of a natural gas pipeline from
Ekofisk to Emden in West Germany, and an oil pipeline from the cluster to Teesside on
the North East English coast.

By 1965. natural gas had been found in sufficient quantities to be economically
exploitable, and the West Sole tield was the first to be developed in the UK sector of the
southern North Sea. Subsequently, surveying and drilling moved northwards into
harsher environmental conditions in the search for even richer rewards. In 1969 crude
(p:/irc I
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48 D. R. Hall

continuous level of helicopter activity to offshore installations, fixed wing links with
major cities in the UK and the near continent, primarily for business traffic, together
with a growth in holiday flights the situation of Aberdeen Airport has changed. Today
Aberdeen Airport has an annual throughput of three million passengers, making it the
third busiest UK airport after London’s Heathrow and Gatwick. It claims to be the
busiest heliport in the world. Elsewhere the response to the need for offshore air links
has been less dramatic. In Northeast England, however, both Newcastle and Teesside
airports (Fig. 2) have been recently upgraded. while the harbour authorities of both
Sunderland and Blyth are making provision for helicopter facilities in support of their
offshore base promotion efforts. Ironically. Sunderland’s airport was the site chosen for
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Fig. 2. Analysed conflict areas within Warsaw voivodship (province) 1 — Warsaw ‘voivodship

boundaries, 2 — Warsaw city boundaries, 3 — boundaries of towns and communes, 4 — towns,

S — commune centres. Areas under analysis: 6 — northern area (Kampinos National Park and its
envelope zone), 7 — southern area, 8 — Bielany Forest, 9 — western area

1. To improve the state of the natural environment in the central area and in
Warsaw’s suburban zone (to diminish the conflict between the function of a health
resort and the industrial function and between the natural and agricultural function).

2. To improve the operation of the national economy through balancing work
places and resources.

3. Compensation for threatened imbalances in the demands made and the pos-
sibilities to fulfill them by means of the system of technical infrastructure in the supply
of heating, water and transport services.

4. To solve the problem of sewage treatment and utilization of solid waste.

S. To improve the housing situation.

6. To make up for the shortage of services in developed areas and to create a net of
basic services in areas of fresh investment.
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Dual legitimation and uneven development 69

circumstances of municipal autonomy and fragmented welfare provision and given the
existence of regional distinctions associated with a sectorally-based geographical
division of labour, the significance of local social relations in the provision of welfare by
the local state — the political element of dual legitimation — might be expected to be
particularly marked.

However, on the basis of a detailed and all too infrequently-used intensive research
framework,” Charles Webster (1985, p. 288) has argued that “the root of the problem of
welfare in the distressed areas” was that “the ability of local authorities to meet their
obligations depended on their ability to generate resources from their rates”. The
differential involved “explains the paradox that services were frequently least developed
where most needed”. At the same time, “the chaotic system of local administration of
welfare services” was only rarely clarified and made accessible by local political
leadership so that “despite the existence of statutory scales and departmental standards”
major welfare services like health, housing, education and poor relief “varied enormous-
ly from one district to another” (p. 277). Even progressive authorities like Rhondda or
Stockton-on-Tees were unable to match the range of welfare services provided in
growth areas. Expectations remained low in depressed regions and so helped to subdue
the politicization of welfare already subverted by the complex system of delivery. The
economic influence of uneven development was, apparently, decisive.

My own preliminary findings based upon an extensive research framework (see
note 7) suggest that things were rather more complex than this. Local government was,
perhaps, not merely a passive respondent to economic conditions or control from the
centre. Maybe politics did intervene between the influence of uneven economic
development and the provision of welfare by municipalities. An initial indication of this
intervention may be found in cyclical data on health expenditure (Table 2).

TABLE 2. Cyclical trends in current expenditure on health care by local authorities
in England and Wales 19211937

differences between percentage changes in per capita health care expenditure and
p 4 4 p p
percentage changes in per capita total expenditure)

Health expenditure Expenditure on maternity
(total) and child welfare

all LAs CBs CBs
1921-1923D —104 —8.1 —143
1923-1930U -238 -09 -0.8
1930—1933D +239 +11.0 +6.5
1933—-1937U +477 +5.6 +0.1
1921-1933 +22 +04 —14

D = cyclical downswing; U = cyclical upswing

Part of the explanation for the differences in the table must lie in the reorganization
of the Poor Law after 1929 and the assumption of responsibility for its administration,
including that of the former Poor Law hospitals, by the local authorities. This
reorganisation had the effect of increasing expenditure on health in statistical terms as

See Sayer and Morgan (1985) for a discussion of the distinction between intensive and
extensive research frameworks. The work of Jane Mark —Lawson (1985) and her colleagues
(Mark —Lawson et al 1985) are further examples of intensive field work in this field.
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Dual legitimation and uneven development 71

clear to see. Those boroughs with above average rates of per capita expenditure and tax
effort are shown in Table 4. Again, the inverse relationship between wealth and
expenditure on maternity and child welfare is clear.

TABLE 4. Maternity and child welfare: county boroughs
with above average per capita expenditure and tax effort

1921—1937
1921 1937
Well off. Eastbourne
Newly well off
Declining Salford Barrow
West Bromwich Hull
Smethwick
West Ham
Poor St Helens Burnley
Grimsby
Merthyr Tydfil
Oldham
St Helens

CONCLUSION

The research begun here is dealing with two opposing arguments:

1) that the imperatives of uneven development in a class-based society and the
administrative/legal relations of the state overwhelm the local, political relations of local
government;

2) that the autonomy of local government during the inter-war period and the social
geography of the spatial and gender divisions of labour which underpinned local
political relations facilitated the influence of the latter in the municipal provision of
welfare services.

The approach adopted is that of the extensive testing of ideas on the local social
relations of local government developed originally in the context of an intensive
methodology. The first stage is the attempt to identify local authorities in which it
appears that local circumstances have been able to exert an influence, despite the
“broader social forces” referred to by Dunleavy (1980). The suggestion here is that there
is some prima facie evidence that, for particular services in the admittedly rather special
conditions of the inter-war period, local circumstances are indeed operative. Such
qualifications are not made apologetically; rather they demonstrate the inseparability of
intensive and extensive insights in a geographical analysis concerned both with the
complex of social relations in particular localities and with the relationships between
those localities and the wider geographical context in which they also take on meaning
as places.

It follows that the next stage of the research'it to extensify and intensify the analysis:
to discover both whether such local circumstances are limited to certain localities and
welfare services only, and to get behind the figures to find out whether they are due in
practice to local political relations.
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TABLE 1. Population Change in Metropolitan Cores

Population Change Share of area
"000 %o %o
Manchester 1961 524 1981 297 —43.4 1961 17.7 1981 10.3
Birmingham 1961 453 1981 272 —399 1961 14.3 1981 8.3
Glasgow 1961 1140 1981 765 —309 1961 554 1981 41.3
Lille 1962 212 1982 168 —20.6 1962 21.4 1982 15.0
Lyon 1962 641 1982 529 —175 1962 67.1 1982 45.2
Baltimore 1960 939 1980 787 —16.2 1960 52.1 1980 36.2
Pittsburgh 1960 604 1980 423 —299 1960 25.1 1980 18.7
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TABLE 2. Employment Change in Metropolitan Cores

Employment Change Share of area
’000 Y% Y
Manchester 1971 365 1981 299 —18.1 1971 29.3 1981 26.5
Birmingham 1971 493 1981 397 —19.5 1971 373 1981 338
Glasgow 1971 463 1981 400 —13.5 1971 57.5 1981 56.4
Lille 1976 80 1982 66 —17.5 1976 374 1982 37.5
Lyon 1975 302 1982 270 —10.6 1975 64.5 1982 59.8
Baltimore 1970 483 1982 452 —64 1970 52.4 1982 432
Pittsburgh 1974 320 1984 351 +9.9 1974 34.0 1984 384
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TABLE 1. England and Wales: distribution of population by urban/rural areas and size, 1981

Rural areas Urban areas by number of population Total urban and rural

Standard
region under 5 5—100 over 100

(000s) % (000s) % (000s) % (000s) % (000s) %
South East 1014.6 6.0 695.4 4.1 7017.5 41.8 8068.3 48.0 16795.8 100
West Midlands 481.6 9.4 180.0 35 1804.9 35.1 2681.9 52.1 5148.3 100
North West 252.5 39 121.5 1.9 4122.3 64.3 1918.0 299 6414.2 100
Yorkshire/Humberside 363.3 9.2 3304 6.8 22264 45.8 1940.2 39.9 4860.5 100
North 284.1 9.2 209.3 6.7 2050.4 66.1 560.4 18.1 31044 100
East Midlands 486.6 12.7 393.7 10.3 1960.3 51.3 978.5 25.6 3819.2 100
South West 837.5 19.3 397.8 9.1 1934.1 44.5 1179.5 27.1 4348.9 100
East Anglia 487.0 26.0 271.6 14.5 694.3 37.1 418.7 224 1871.6 100
Wales 535.1 19.2 275.8 9.9 1285.1 46.0 695.8 249 2791.9 100
England and Wales 4206.9 9.1 2599.7 5.6 218104 47.0 17745.7 383 46362.8 100
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Total population Distribution
of population

(urban and rural) (000s) (
7500 3
5000 +

— 3000

. 1500

Under §

Fig. 2. England and Wales: Regional distribution of urban and regional population
Regions: 1 — North, 2 — Yorkshire/Humberside, 3 — North West, 4 — East Midlinds, 5 — West
Midlands, 6 — Wales, 7 — East Anglia, 8 — South East, 9 — Souta West

In marked contrast the population of the smaller urban areas and the rural
remainder grew very rapidly indeed, especially when compared with the national
population growth rate of only 0.83% between 1971 and 1981. The 1297 urban areas
with between 2000 and 20000 population grew at well over ten times the rate for
England and Wales as a whole, adding half a million people to their population in
a decade. Those with between 20 000 and 100000 population grew by aboit 7% and the

Nttp:/
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TABLE 2. Population change in small and medium sized urban areas in England and Wales

No of ur- Population present (000s) 1971—1981 change

ban areas e 1071 (per cent)
1981 Population
Over | million 4 13916 14950 —6.9
500000 —999 999 5 3291 3578 —8.0
200000 —499 999 %) 6441 6488 -0.7
100000 — 199999 25 3316 3224 29
50000— 99999 68 4845 4529 7.0
20000— 49999 143 4418 4095 7.9
10000— 19999 218 3063 2782 10.1
5000— 9999 342 2418 2165 11.7
2000— 4999 737 2377 2133 114
Less than 2000 216 342 317 7.6
Total 1780 44425 44263 0.37

population of the rural remainder rose by almost 300000 or 5.4%. Such changes in the
overall distribution of the population, but especially in the concentration of growth on
smaller towns and rural areas, have to some extent taken British planners by surprise
and present a considerable challenge to established planning policies.

SMALL AND MEDIUM SIZED URBAN AREAS IN ENGLAND

In order to gauge the nature and policy implications of this trend towards
small-town living the Department of ‘the Environment commissioned research that
focussed on the SAMS urban areas of England. SAMS urban areas were defined by the
Department as those with a 1981 population in the range 5000 to 100000. This
particular classification is, to some extent, arbitrary but it has credence insofar as the
upper limit roughly marks the current division between growing and static or declining
urban areas in population terms. The lower limit, on the other hand, is close to the
average size of settlement at which the mix of land-uses indicates the existence of
a complex and variegated urban structure (Best and Rogers 1973) and is also near to the
population level at which a town begins to act as the focus of a commuting hinterland
(Moseley 1973). Concentrating on this population range for urban areas in England
gave a set of 957 urban areas for study: 600 were un-subdivided urban areas and 357
were sub-divisions of larger urban areas, most, though by no means all of which are
located in and around the big urban agglomerations.

Whatever the merits. of the particular size definition, the overall significance of
SAMS urban areas in the urban structure of England and in relation to recent
population changes is undeniable. In 1981 SAMS urban areas contained 21.8 million
people or nearly half (47.8%) of the population of England. In comparison the four
largest urban areas had a total population of 13.9 million, whilst in some regions SAMS
urban areas dominate the urban structure in terms of population distribution.

The total population of SAMS urban areas is, in itself, significant but the main
interest in them lies in their recent experience of population growth and the part they
have played in the considerable shifts in the distribution of population that have taken
place in Britain in the past 20 years. Between 1971 and 1981 the total population of
SAMS urban areas rose from 20.0 million to 21.8 million, an increase of almost 8.5%.
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1971-1981

under 0 %
over+25 %
Za >100,000 pop

Fig. 3. Population change among SAMS Urban Arcas in England, 1971 1981

More significantly, growth among SAMS urban areas at the regional level has been
extremely diverse and here the major divide is between the North and South of England,
although growth rates are comparatively high in all regions.

SAMS urban areas in the older, declining industrial and highly urbanized regions of
the North and North West grew by 4.6 and 5.2% respectively, whilst those in
Yorkshire/Humberside, a partly urbanized partly rural area, grew by 8.9%. In the
South, the West Midlands and the South East, regarded as the ‘core’ regions of Great
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TABLE 3. SAMS urban areas in England by functional status and population size, 1981

Population size in thousands

Functional status All sizes
under 10 10—25 25-50 50—75 over 75
Metro Core 7 17 23 16 2 65
Metro Inner Ring 46 42 24 3 1 116
Metro Outer Ring 3 11 0 0 0 14
Metro Rural Area 4 2 0 0 0 6
Satellite Core 7 38 37 26 21 129
Satellite Inner Ring 72 71 20 1 1 165
Satellitc Outer Ring 10 18 4 1 0 33
Satellitc Rural Area 4 1 0 0 0 5
Free-standing Core 8 29 52 20 12 121
Free-standing Inner Ring 116 54 7 0 0 177
Free-standing Outer Ring 34 41 4 0 0 79
Free-standing Rural Area 24 19 4 0 0 47
Total 335 343 175 67 37 957

Table 4 shows the relationship between SAMS urban area growth and size of SAMS
urban area for the two different types of regional location: by Standard Region which
indicates the very broad environmental and policy conditions of population change
among SAMS urban areas; and by Functional Urban Region which enables us to
interpret the balance of the forces of decentralization and deconcentration in the urban
system.

TABLE 4. Population change by location and size. Average level of population change,
percentage growth 1971 —1981

Urban area population size, 1981 (thousands)

Location 5-10 10—25 25-50 50— 100 All sizes
Standard Region
South East 14.4 11.9 22,6 1.7 14.1
West Midlands 11.4 10.5 30.6 109 13.0
North West 13.0 48 3.6 —-12 5.2
Yorkshire/Humberside 11.4 104 1.0 —-08 8.9
North 4.1 5.2 7.5 —4.7 4.6
East Midlands 17.1 8.7 5.6 2.1 11.7
South West 19.6 14.0 9.8 5.0 15.6
East Anglia 25.2 229 17.6 1.5 225
England 14.6 10.3 11.8 42 114
Functional Region
Metropolitan 10.8 10.5 54 —-38 7.7
Satellite 11.1 1.7 7.0 8.2 8.6
Free-standing 17.6 12.3 21.8 32 15.3
Rural 15.8 139 79 - 14.6
Functional Region Zone
Core 18.9 72 11.8 4.6 8.9
Inner Ring 13.2 10.7 10.3 -33 11.8

Outer Ring 19.1 11.8 22.5 7.2 15.0
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Fig. 1. Average size of villages in Poland in 1978 by voivodships

POSSIBLE TRANSFORMATIONS

It is necessary to realize that possible transformations in the settlement system of the
rural areas (including small towns) are conditioned by two groups of factors, which we
may agree to call external and internal, remembering, of course, that in the presentday
stage of Poland’s socio-economic development the first group is of primary significance.
Therefore in this paper I have paid most attention to these problems.

Group I (external factors) is associated with the general processes of the country’s
socio-economic development and the transformation of the economic and settlement
structures resulting from them. Depending on the level of development of the national
economy already attained, we may expect lesser or greater possibilities of interference
by the central authorities in such cases as e.g. support given to neglected regions or the
expansion of the technical and social infrastructure on a supra-local scale, though often
also on a local scale. This includes such problems as supply of water to the countryside,
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development of drainage, improvement of social infrastructure, especially on the
supra-local scale — hospitals. general secondary schools. libraries of adequate stan-
dards. Moreover another factor, which is also important. is the effectiveness of spatial
planning as a broadly understood instrument of the state’s settlement policy, since
legislation alone, without material and financial support, is hardly ever effective.

Group II (internal factors) is associated with the influence of the current state of
economic structures and of the level of investment in the technical and social
infrastructure at the regional scale and in local conditions with regard to their further
development. This group contains potential possibilities for stimulating the activities of
regional communities, in particular at the local level. This may take the form, for
example, of the expansion of infrastructural amenities at the local scale (e.g. the
construction of a primary school, a local health centre or the stimulation of cultural
activities), or a real participation of local communities, i.e. such which is not provoked
by some initiatives of local government. As I have already said I will concentrate my
attention in principle upon selected factors of group I, which are significant for the
economic development of rural areas like the following:

1. demographic conditions;

2. possible transformation in agriculture;

3. infrastructural conditions;

4. general investment policy, connected inter alia with possibilities of support given
to housing construction and the development of services;

S. ecological conditions;

6. conscious activities of planners aimed at linking together processes of so-
cio-economic development with the organization of the space and the creation of spatial
order at supra-local and local scales.

Of course, I am fully aware that the above factors to a lesser or greater extent are
linked together by mutual dependences. but to obtain a clearer picture we will discuss
them successively, possibly inserting some remarks about those links.

1. Demographic conditions. The leading and at the same time the most reliable factor is
the rate of natural increase in Poland up to 2000. The estimates included in the third
variant of the post-migration prognosis, prepared by the Central Statistical Office in
July 1984 (my estimates are very similar) reveal that Poland’s total population in 2000
will reach about 40.7 million people. In comparison with the estimate at 31 December
1984 (37.1 million) the increase will be about 3.6 million people. If we assume that the range
of possible error in the estimates lies between 40 and 41 million, the minimum increase
will be about 3.0 million and the maximum increase about 4 million people. This
population must be distributed in space and here the danger of error is greater. If we
take into account the current evaluation of the country’s socio-economic development
(increase of workplaces in towns, chances of the development of housing construction
including the accompanying facilities, etc), we may assume that the rate of migration
from villages to towns will be lower than in the decade 1971 — 1980. In principle up to
1990 the balance of village-town migration will be less than the natural increase in the
countryside (this assumption is corroborated by data compiled in the last few years).*

* Income decrease of rural population in 1987—1988 accelerated again the rural migration
losses. The net out-migration was higher as the natural increase.

1987 1988

Poland: rural areas in thousands
migration losses —132,6 —143.6
natural increase +115.3 +110.7

net balance —17.3 —-329
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Indices of Net Agricultural Production in Poland

1950—1983 (all agriculture at constant prices: 1961—65=100}
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Fig. 6. Gross production on individual farms (1976—1980 average)

former with feed grain for fattening. There is some relationship to the percentage of very
small farms, but very little to the presence of larger farms or to size in general. Farm size
is not easy to evaluate as a factor in the productivity of individual farms as most farms
are very small and the range of farm size differentiation is low. Likewise the urban
percentage of population — a limited indicator of urban proximity — is weakly related
to productivity. The scatter plot (Fig. 7) confirms the appearance of this weak
relationship, although it has been held to be important in the location of more
productive farming in Poland by a number of geographers and economists. The seven
wojewodztwa at the top right of the distribution shown, all urbanized and highly
productive, indicate something of the basis for that view. However, wojewddztwa like
Leszno and Zamosc¢ clearly do not fit any supposed trend. There are clearly difficulties
of interpretation which it is hoped to resolve from work at other scales.

The OFFICIAL PURCHASE OF FARM PRODUCTS in zloty per hectare has
been used here as an indicator of commercial production on individual farms rather
than total commercial productivity, due to uncertainty about the quantity of free
market sales reported. Official commercial purchases were estimated to be nearly 84%
of the value of commercial agricultural production in 1981, leaving about 16% for the
free market. Official purchases correlate very highly with sales of services (0.8913),
fertilizers (0.8594) and turnover credit (0.7977), as would be expected. They also
correlate strongly with gross production (0.7891), farmers’ taxation (0.7555), hectares per
tractor (—0.6944), investment expenditure (0.6783) and investment credit (0.6522). The
correlation with the urban proportion of population is weak (0.5242) and extremely low
with the index of land quality (0.3107) and the three farm size indicators (0.1708, 0.2801,
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Fig. 8. Purchase of farm products in the non-socialized economy (1981)

Fig. 9. The leading urbanized H?ﬁlslg/fil;_sérllﬁsct))?_sged 6[1 wojewddztwo data for 1981
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156 F. W. Carter

TABLE 1. Upper Silesian District. Air pollution in major urban centres, 1964 — 1965

Surface particle deposition Sulphur dioxide (mg/m?)
Urban centre
tonnes/km?/year minimum maximum
Chorzow 1,243.00 0.02 1.27
Swigtochlowice 972.00 no data no data
Siemianowice 661.80 no data no data
Zabrze 592.08 0.001 1.15
Bytom 568.08 0.007 0.98
Ruda Slaska 555.36 0.003 0.93
Sosnowiec 520.20 no data no data
Bedzin 518.28 no data no data
Mystowice 496.20 0.006 0.95
Katowice 482.40 0.007 1.29
Gliwice no data 0.01 1.56
Dabrowa Gornicza no data 0.006 1.33

Source: S. Zmuda, Vliv hospodafské &innosti cloveka na geografické prostredi na prikladu Hornoslezské Pramyslove Oblasti.
in: Teorie a metody vyzkum Ostravskd prumyslova oblast ve 20 stoleti (Slezsky ustav CSAYV), Opava 1967, p. 125—126.

J. Paszynski rightly concluded that this situation resulted from intensive use of local
coal supplies that contained a high sulphur content, which greatly increased the
emission of harmful particles, often made worse during winter conditions and
temperature inversion; actual deposition in the district varied as a result of prevailing air
flow and precipitation.®

Another contributory factor to this situation up to the mid-1960s was the
government’s decision to locate power production in the Upper Silesian Coal Basin,
with a heavy concentration in the Katowice province (wojewddztwo).” Here thermal
power stations produced large quantities of fly ash with a high sulphur content;
similarly, the location of electric furnaces for steel production in this rzgion also
contributed to air pollution. S. Jarzebski, J. Kapata and E. Biatas — Lubina demonst-
rated in the late 1960s how these furnaces added to environmental disruption through
both gas and dust emissions; they proved that dust emission from these electric furnaces
increased according to capacity, so that a 1.5 tonne furnace emitted 0.87 kg of
dust/tonne of steel, whereas a 15 tonnes counterpart ejected 5.66 kg of dust/tonne
of steel 8

After 1965 industrial development and increased thermal electricity production
began to be located in other parts of the country with an ensuing increase and dispersal
of air pollution. New power stations based on lignite were constructed, e.g. at Patnow
(1600 MW) in the Konin Lignite Basin, and the station on the Turoszéw Lignite Basin

6 ). Paszynski, Der Jahresverlauf der Luftverunreinigungen im Oberschiesischen Indust-
riegebiet, Angewandte Meteorologie, 4, 6, 1962, p. 161 —165; Ibid, L'influence des conditions
climatiques sur le développement des villes, Geographia Polonica, 12, 1968, p. 97— 100.

L. Luchter, Zmiany w strukturze przestrzennej potencjalu produkcji energii elektrycznej
Polski w latach 1965— 1978, Prace Geograficzne, 62, Zeszyty Naukowe UJ, Krakow 1985, p. 114.

8 S. Jarzgbski, J. Kapala and E. Bialas—Lubina. Zasady wyznaczania wskazinikéw emisji
zanieczyszczen powietrza atmosferycznego z procesow przemyslowych, vol. 3: Proces wytapiania stali
w elektrycznych piecach tukowych, PAN, Wroctaw 1970, p. 21.



Air pollution problems 157

was enlarged (2000 MW), resulting in higher pollution problems during the late 1960s.
This was reflected in the overall degree of air pollution through industrial dusts and
gases in Poland for 1967 (Fig. 1). T. Lijewski has shown the relationship between
deteriorating environmental quality and industrial development in Poland between
1945 and 1970, based on extensive studies undertaken at the Institute of Geography and

6 Os

Fig. 1. Degree of air pollution by industrial dusts and gases in Poland, 1967: 1 — industrial regions,
2 — industrial areas, 3 — industrialized areas, 4 — dust emission in t/year, 5 — gas emission in
t/year. For 1967
Source: W. Szafer 1973

Spatial Organization of the Polish Academy of Sciences. Here, 1306 industrial plants
with capital intensive investments and fixed assets of over 20 million zlotys (i.e. ca one
million dollars) were studied.® Suffice to say that by 1970, over one million people were
employed in these factories (a quarter of Poland’s socialized industry), with fixed assets
totalling over 40% of the country’s industry. Such investment and expected production
norms could apparently not be sacrificed for improvement in air quality and healthier
working conditions.

® T. Lijewski, Environmental quality and industrial development in Poland (1945—1975),
Bochumer Geographische Arbeiten, 39, Bochum 1980, p. 49.
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The other noticeable factor prior to the 1970s in Poland was the apparent growth of
benzopyrenes in air pollution, especially over cities. Benzopyrenes are mainly found in
car exhaust fumes, together with dust from rubber tyre abrasion and asphalt pavements.
Investigations by J. Juda. S. Maziarka and H. Wyszynska demonstrated the high
content of benzopyrenes, especially benzo(a) pyrene (BaP) in the atmosphere of selected
large Polish urban centres, which compared rather unfavourably with some other world
cities (Table 2). Such results may help partially to explain why at this time solar
radiation in Warsaw was being reduced annually by 5%, and in the Upper Silesian
Industrial District by well over twice this amount.!®

TABLE 2. Incidence of benzo(a) pyrene in the atmosphere of selected cities, 1967

City BaP mg/m? Polish city BaP mg/m?
Washington 9.3 Warsaw 29.0
Tokyo 15.1 Cracow 63.0
Osaka 50.0 Katowice 76.0
Budapest 322 Gdansk 84.0
Kiev 9.2 Zabrze 133.0
Leningrad 15.0
Tashkent 112.0

Source: J. Juda, S. Maziarka & H. Wyszynska, Weglowodory rakotworcze w powietrzu atmosferycznym 10 wybranych miast
w Polsce, Ochrona Powietrza, 4. Warszawa 1970. pp. 14— 16.

During the 1950s and 1960s therefore, Poland had experienced a worsening of its
atmospheric pollution. Undoubtedly this was connected with the country’s massive
industrialization drive which between 1955 and 1965 placed Poland amongst the top ten
countries in the world regarding the rate of industrial development. Average annual
increase in industrial production was 11%, i.e. double the world average over this
period. A price had to be paid for such intensive economic changes; by 1970 annual
emission of air pollutants in Poland has been estimated at between 4 —5 million tonnes
of dust and 2 million tonnes of gas, although distribution was rather unevenly spread
between the country’s provinces. Some regions, like the Upper Silesian Industrial
Discrict, experienced a particularly heavy air pollution concentration.

The 1970s saw further intensification of industrial production in Poland. Coal
output in the Upper Silesian Industrial District rose to 165 million tonnes by 1975, and
the production of chemicals, including fertilizers and synthetic rubber was enlarged.
Exploitation of local orefields outside Upper Silesia led to the founding of new
metallurgical works as part of a comprehensive policy of decentralization away from the
country’s core industrial region. The Polish government also wished to shift the
economy away from a strong agricultural dominance, particularly in the south and
south-east. This meant a growth of investment industries to provide alternative
employment opportunities in different regions. One result was the location of a huge
metallurgical works at Nowa Huta, Cracow, initially planned in 1949. By the early
1970s its impact was beginning to be felt; ostensibly its location benefited from being half

10 J. Kondracki, Sesja naukowa PAN w Szczecinie na temat ,Czlowick i $rodowisko”,
Czasopismo Geograficzne, 42, 2, 1971, p. 194—200; M. W. Kraujalis, Artificial heat over the
territory of Poland, Geographia Polonica, 21, 1972, p. 49—50.
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TABLE 3. Poland: Total emission of major atmospheric polluters according to economic sector, 1978 (in ‘000" s tonnes/year)

Industry and transport % of overall total emission
Overall . : C umm.un.\l .
Type of total of which energy production housing industry and transport communal/
air pollution -~ total sector - et
emission emission from power from ol Ao of which energy OuSIN g
stations industry production sector
Dust 3770 3102 902 447 668 82.28 35.78 17.72
Gas 11159 9075 2514 794 2084 81.33 29.64 18.67
of which:
Sulphur dioxide 4313 3633 1927 606 680 84.24 58.72 15.76
(SO,)
Carbon 5156 3771 - - 1385 73.14 - 26.86
monoxide
(CO)
Nitrogenous 1229 1210 587 188 19 98.45 63.05 1.55
oxide (N, O))
Hydrocarbons 433 433 — — — 100.00 — —
(C.H,)
Hydrogen 14 14 — - — 100.00 = =
sulphide (H,S)
Carbon 14 14 — - — 100.00 - —

disulphide (CS,)

Source: Ocena aktualnego stanu srodowiska w Polsce (synteza ekspertyzy). Komitet .Czlowiek i Srodowisko™ (PAN). Warszawa 1981. pp. 1—93.
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TABLE 4. Poland. Air pollution from industrial enterprises and power plants, 1975—1979
(in million tonnes/year)

Type of emission 1975 1976 1977 1978 1979
Dust 2.2 23 23 24 2.3
Gas 3.0 33 34 44 4.8

Source: Glowny Urzad Statystyczny, ‘Ochrona srodowiska i gospodarka wodna 1979', Informacje GUS. Warszawa. 1980,
1-269.

inhabitant; data for 1978 pollution reveals a ratio of 22 tonnes of dust and gas deposited
on each km? of Poland’s territory.'®

The 1970s was a decade of fairly constant particle matter emissions, due to improved
cleaning techniques, but between 1975 and 1980 gaseous material nearly doubled, due
to poorer purification methods. Much of this pollution resulted from a heavy
dependence on coal; pollution would have been higher, but for local hard coal with its
lower sulphur content, unlike the softer brown coal/lignite which is heavily utilized by
her immediate neighbours East Germany and Czechoslovakia. Even so industry was the
main air polluter in the 1970s together with domestic household heating units. Polish
industry generated about two-thirds of all air pollution due to its heavy dependence on
domestic coal supplies, and in 1978 emitted about eight million tons of waste gases and
dust into the atmosphere. This figure may, in reality, have been much higher, through
erring enterprise directors not revealing their emission returns. S. Kozlowski has
estimated that towards the end of the 1970s overall blame for air pollution rested largely
with industrial plants (60% —70%), transport (mainly cars) ejecting 10% — 15%, and
residential heating boilers and ordinary individuals a further 15% —20%.!’

Besides this national picture of Poland’s air pollution in the 1970s there was
considerable areal differentiation in various parts of the country. Two-thirds of all dust
and gaseous matters emitted at the end of the 1970s came from six provinces: Katowice
32.3%, Cracow 13.4%, Legnica 7.1%, Jelenia Gora 5.6%, Konin 4.0% and Opole 3.0%.
All these provinces are located within the southern half of Poland, mostly in the
south-west, coinciding with major areas of heavy industry and power generation.

Most serious air pollution was recorded in Katowice province with a third of all
dust and gas emission (Fig. 2). In 1977 this province contained 191 industrial plants
which emitted 630000 tonnes of dust, 187 of them ejecting a further 970000 tonnes of
gaseous matter.'® Even more serious, over four-fifths ot these plants were located within
housing estates (160), and a further 29 were located within half a kilometre of them; only
two plants were over two kilometres from any residential area. Besides industry,
residential areas themselves added particle emission through over a million domestic
heating boilers. True emission figures for 1977 in the province must therefore have been
much higher, and S. Zmuda has calculated it as over 1.3 million tonnes of dust and
a million of gas.!®

6 J. M. Kramer, op. cit.,, p. 5.

17 §. Koztowski, Przyrodnicze uwarunkowania gospodarki przestrzennej Polski, Ossolineum,
Wroctaw 1983, p. 64.

'8 Wojewodzki Urzad Statystyczny w Katowicach 1977, Stan, zagrozenie i ochrona
srodowiska naturalnego, Katowice 1978, p. 6.

19§ Zmuda, Environmental development barriers of the territory of the Katowice voivods-
hip, Folia Geographica, 13, Krakow 1980. p. 122.

11 — Geographia Polonica t. 56
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Fig. 2. Upper Silesian Industrial Region: Dust pollution, 1975: 1 — 53—125 tonnes/km?/year,

2 — 125-250 t/km?/yr, 3 — 250—500 t/km?%/yr, 4 — 500—1706 t/km?/yr, 5 — 50 t/km?/yr
boundary norm, 6 — main industrial area, 7 — boundary of Katowice province till 1975
Source: S. Kozlowski 1983, p. 63

Interestingly enough, towards the end of the 1960s Katowice province recorded
a decrease in gaseous emission, especially SO, but this was shortlived and during the
early 1970s it rose once more; ejected gases averaged between 10% — 12% for the whole
province and included an increase in nitrogenous oxides (N, O,), carbon monoxide (CO),
and hydrocarbons (C,H,). Data on dust deposition, kept by the provincial sanita-
ry/epidemiological station in Katowice for the years 1973 —1975 revealed that the
highest mean value was recorded at Zabrze-Biskupice (2024 tonnes/km?), followed by
Ruda Slaska and Nowy Bytom (1645 tonnes/km?), and Chorzéw Stary (1053 ton-
nes/km?). Comparable figures for a decade earlier (Table 1) show that only Chorzow
had declined, but only by 15%. The legal maximum admissible emission for this region
set by the government is 250 tonnes/km?; the above towns were therefore between three
and seven times over the legal maximum.

Cracow’s province suffers similar problems. Together with the Upper Silesian
Industrial District it occupies less than three percent of Poland’s territory, but manage
to produce half the nation’s gas and a third of its dust pollution. The three main sources
of pollution in Cracow province are industry, domestic heating and vehicles, the latter
least in importance. The province occupies a low basin of the Upper Vistula river, which
sucks in polluted industrial air from Nowa Huta .metallurgical plant to the east, the
Upper Silesian belt to the west, and during the 1970s the aluminium works at Skawina
to the south. As with the Katowice province, one must add sources emitted from
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CRACOW : SPATIAL DISTRIBUTION OF
MEAN pH AND SO, VALUES (JAN.75-DEC.77)
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Fig. 3a

Most of the case samples referred to have come from the southern half of Poland,
but this is by no means whole picture. For example, a pollution study of the Ptock
region, north-west of Warsaw was carried out in 1974. Considerable industry is located
here, including a terminal of the “Friendship” oil pipeline from the Soviet Union, and
a large refining/petrochemical plant established in 1964. Research revealed hydrocarbon
(C,H,,) emissions linked with the petrochemical refining process, together with certain
odour forming chemicals like mercaptans. These consist of a substance analagous to an
alcohol, with sulphur replacing oxygen; they produce a distinct odour, which proved to
have the largest distance-decay function of all chemicals produced at Plock.
T. Kowalczyk detected these odours not only within 50 km of source, (Gabin, Gostynin,
Sanniki and Sierpc), but also twice at that distance in Wtoctawek and Torun over 100 km
away.2® This led him to conclude that for it to be detected at such a distance the methyl
mercaptan must have contained twice the permitted concentration. The 1974 study also
proved that SO, emission from Plock province exceeded the legal maximum of
0.35 mg/m? over an area of 250 km2.2” Petrochemical odours exceeding the accepted

26 T. Kowalczyk, Biosphere and anthroposphere in the Plock District, in: Village and
Agriculture (Selected publications in English from ,,Wies i Rolnictwo™ 1979 — 1980), (PAN, Institute
of Rural and Agricultural Development), Warszawa 1984, p. 31.

27 Biuro Projektow Ochrony Atmosfery ,Proat” w Szczecinie, Kompleksowe studium ochrony
srodowiska dla MZRiP w Plocku, Szczecin 1974, p. 35.
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Fig. 3b. Cracow Region: Air pollution 1979

norm (0.01 mg/m?3) spread from Plock 10 km eastwards, 5 km northwards and 3 km to
the south and west. Furthermore, it was noted that total hydrogen sulphide (H,S)
emission was considerably larger than the odours, which consisted mainly of com-
ponents created from asphalt oxidation, mercaptans, hydrocarbons and hydrogen
sulphide. The refinery was modernized in 1977 and this led to increased SO, emission
averaging 9.6 tonnes/hour; this in turn meant 400 km? had to be declared an
endangered area around the factory site whilst hydrocarbon mixtures above the PSL
level covered a range of 600 km? from the site.



http://rcin.org.pl



Rt~ T

J[;:-r,— ,. ;\r ~ire

e e e W
t't‘f, R st (‘x e L

’h‘

1%
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GAS AND DUST EMISSION FROM INDUSTRY IN POLAND 1973-1984

(Source:Rocznik Statystyczny for relevant years)
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Fig. 4

and zinc ores. Of the 928 industrial enterprises in Poland (1980) given “A” category (i.e.
worst environmental polluters), over a fifth of them (192) are located here (Table 8). In
1980 these enterprises ejected 650000 tonnes of dust and 1.77 million tonnes of gas
(mainly SO,) into the atmosphere. While total dust emission for 1980 was similar to
1964 — 1965 (Table 1), gas emission has risen dramatically. Even dust deposition showed
little improvement over the fifteen year period 1965—1980; every urban area at both
dates received above the PSL for Poland of 250 tonnes/km?; many Upper Silesian cities
received over 1000 tonnes/km?/year (e.g. Bytom, Gliwice. Zabrze), in other words
a kilogramme of particle matter was deposited on each square metre of surface area.

Besides the Upper Silesian Industrial District, the hardest hit areas in 1980 were the
Cracow region, and the Legnica/Gtogow Copper Basin. The Cracow region suffers from
being downwind of Upper Silesia; more locally the city, in a humid valley, is squeezed
between a large aluminium plant (operative up to the early 1980s), and the massive
Lenin metallurgical works. Research efforts by the Polish Ecological Club have revealed
that the city and its immediate environs are seriously threatened by industrial pollution.
Their findings indicate that in 1980 dust fallout over the city was nine times above the
national limit, and that every year 170000 tonnes of dust and 1.2 million tonnes of gas
(mostly SO, and CO) fall on Cracow; further as Table 8 illustrates, Cracow’s urban
agglomeration has the highest pollution emission per km? in the country (548
tonnes/km?), 15% higher than the Upper Silesian region. The main source of this
emission was the Lenin iron and steel combine, which ejects 88% of all dust and gas
falling on Cracow, while the Skawina aluminium plant, “Solvey” soda factory,
“Bonarka” cement works and other polluting plants, added even more to the total. The
steelworks alone gave off 7 tonnes of cadmium, 170 tonnes of lead, 470 tonnes of zinc
and 18 000 tonnes of iron in its annual dust emission.*® Such quantities have prompted
K. A. Waksmundzki to conclude that Cracow is a “city of death”.?’

36 Polski Klub Ekologiczny, Quo Vadis, Cracovia? (Jaki jest Krakow, a czym i jaki ma by¢
w przysziosci?), Problemy Ekologiczne Krakowa, 5, Krakow 1981, p. 15 —18; Krakow Przemyslowy
(Nauka dla Wszystkich, No. 97), PAN, Krakow 1969. 30 pp.; Ibid, The role of industry in regional
development. The case of the city of Cracow, Folia Geographica, Ser. Geographica-Oeconomica, 13,
Krakow 1980, p. S8.

37 K. A. Waksmundzki. Krakéw — miasto smierci? Dziennik Polski (4 4,1985), London, p. 3.



TABLE 6. Poland. Major industrial dust polluters, 1980 (above 30000 tonnes/year)

[ndustrial : Emission Type _of. dust in percent
Plant location
source ‘000’s tonnes/year % fly ash cement dust metallurgical dust other dust
Power stations Laziska Gorne 31.6 94 6
Swierze Gorne 49.9 100
Bogatynia 145.0 100
Patnow 443 4899 46.72 100
Konin — Gostawice 46.2 100
Korytkow 45.0 100
Stalowa Wola 53.5 100
Jaworzno 74.4 100
Heat/power Warsaw (‘Zeran’) 432 95.7 913 100
generating plants Warsaw (‘Siekierki’) 52.5 ] ) 100
Cement works Nowiny 55.9 - 100
Strzelce Opolskie 46.2 — 100
Wierzbica 434 2247 21.43 16 84
Chetm 335 - 98 - 2
Ogrodzieniec 45.7 - 95 — 5
Metallurgical Dabrowa Goérnicza 62.3 1414 13.48 63 - 34 3
plants Cracow 79.1 E ) 37 - 48 15
Chemical factory Oswigcim 97.0 9.24 91 — — 9
Total/Average 1048.7 100.00 85.78 95.40 41.00 6.66

Source: Wydzial Rolnictwa i Gospodarki Zywnosci GUS. Przemyslowe zanieczyszczenia i ochrona powietrza atmosferycznego 1975—1980 (Opracowanie Statystyczne), Warszawa 1981, p. 9—11



TABLE 7. Poland. Major industrial gas polluters, 1980 (above 50000 tonnes/year)

Emission Type of gas in percent
Industrial source Plant location S e s 7 carbon monoxide  sulphur dioxide L
(CO) (80,)
Power stations Bogatynia 213.0 90 -10
Jaworzno 164.9 1 99
Rybnik 148.5 2 98 —
Swierze Goérne 1329 - 100 -
Trzebinia 131.0 1 99 —
Laziska Gorne 113.1 3 87 10
Gryfino 1114 12708 38.90 - 100 N -
Patnow 103.9 — 100 —
Skawina 79.9 - 100 -
Bedzin 2 4 96 -
Metallurgical plants Legnica 105.5 74 25 1
Tarnowskie Gory 110.2 91 9 —
Zukowice 360.5 66 27 7
Cracow 739.0 18739 57.36 85 8 —
Dabrowa Gornicza 413.9 83 14 3
Chorzow 75.7 83 16 1
Czgstochowa 69.1 78 15 7
Petro-chemical Plock 122.1 3.74 9 9 34
refinery
Total/Average 3266.8 100.00 44.61 63.33 9.12

Source: Wydzial Rolnictwa i Gospodarki Zywnosciowej GUS, Przemyslowe zanieczyszczenia i ochrona powietrza atmosferycznego 1975 — 1980 (Opracowanie Statystyczne), Warszawa 1981, pp. 9—11.
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Fig. 5

After Silesia and Cracow other parts of the country in comparison are dwarfed by
these figures. Table 8 shows that all other urban agglomerations had below the critical
250 tonnes/km?, although the Legnica/Gtogéw region was nearing the legal maximum.
Research by J. W. and A. B. Zwozdziak on an evaluation of atmospheric trace elements
near to copper smelters and power plants in this area (begun April 1983 and continuing)
provides disturbing reading on the high concentrations of Al, Ca, Mg, Na, Fe, and Mn
(as well as Cu, Zn, and Pb) which are emitted from the copper ore extracting process
and lignite powered thermal plants.>® Warsaw on average only receives about 20 tonnes
of pollution per km?/year (compared with Cracow’s 255 tonnes) but the capital's 64 000
tonnes of dust and 119000 tonnes of gas produced annually, prompted one writer to ask
if “there are still sparrows in Warsaw”3° Dust increases have been noted in Poznan
province, especially around Poznan city and Srem. The main culprits are thermal power
stations, heat generating plants, private and industrial boilerhouses, domestic furnaces

38 J. W. Zwozdziak and A. B. Zwozdziak, Evaluation of atmospheric trace species in the
vicinity of a copper smelter and a power plant, International Journal of Environmental Studies, 24,
p. 97—105.

39 Beta. lle jest wrobli w Warszawie? Zvcie Literackie, No. 1661, Warszawa 1984. p. 13.
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TABLE 8. Poland. Air pollution and urban agglomerations, 1980

Air pollution emission  Heavy industrial plants
Air pollution

‘000" s % ik % in tonnes/km?
tonnes/year
Poland 7472.5 100.0 928 100.0 239
Urban agglomerations 5480.0 73.3 585 63.0 73.3
Agglomerations with 50174 672 368 39.6 200.8
highest emission
Of which:
Spesi i, 2420.0 324 192 20.6 476.0
Industrial District
Cracow 984.7 13.2 24 2.6 548.0
Legnica/Glogow 529.3 7.1 8 09 2134
Rybnik 276.6 37 30 3.2 161.4
Szczecin 236.4 32 33 3.6 60.3
Warsaw 198.0 2.6 36 39 326
Opole 186.8 25 16 1.7 58.2
Bielsko-Biata 185.6 2.5 29 3.1 56.8

Source: Wydziat Rolnictwa i Gospodarki Zywnosciowej GUS, Przemyslowe zanieczyszczenia i ochrona powietrza atmosferycz-
nego 1975—1980 (Opracowanie Statystyczne), Warszawa 1981, p. 17.

and industrial enterprises. Plans are afoot to install dust-extracting equipment in some
plants (e.g. iron foundry at Srem; machine-tool factory in Poznan) but the main
offender, the phosphate fertilizer plant south of Poznan, has not invested in such
apparatus.*® Alarm has been expressed in Poznan province at the rise of air pollution
especially gases, around certain towns, with SO, increases recorded in Poznan,
Gniezno, Oborniki, Szamotuly, and Wrzesnia. Thermal power stations and other
industrial heating installations were the principal sources.*! Latest statistical data for
1984 reveals this overall problem, particularly through fly ash production and to
a lesser extent carbon monoxide (Figs. 6 and 7). While the Upper Silesian Industrial
District is dominant in both maps, fly ash production has a more widespread
distribution in Poland, especially in provinces with a large number of thermal power
plants.

Sulphur dioxide (SO,) is still Poland’s major air polluter. In comparison with some
other neighbouring countries, Poland’s SO, emission was relatively low in 1980; with
only 8.8 tonnes per km?, Poland’s total looked favourable when contrasted with West
Germany (14.5 tonnes/km?), Czechoslovakia (22.6 tonnes/km?) and East Germany (35
tonnes/km?), but this has to be interpreted with caution. C. Jenkins has pointed out that
Poland’s figure should be seen in relation to an overall population density which is
lower than the other countries. However, its industry is highly concentrated in the
south-west. Also Polish coal is mainly bituminous, and although it emits less SO, than

4% Summary of world broadcasts — Eastern Europe: weekly economic report (EE/W1222/
JA/T), (3/2/1983).
41 Ibid, (EE/W1239/A/7), (2/6/1983).
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lignites used elsewhere, it does contain other pollutants e.g. nitrates. In Poland, SO,
forms only slightly more than half of total air pollution (compared to 90% in
Czechoslovakia), but in the southern industrial areas total volume is just above the
Czechoslovakian average density per km? for the whole country.*? If these percentages
are placed in a European context (Fig. 8), S. Kozlowski has shown for 1980 that
southern East Germany, south-west Poland and the Don estuary in the USSR had the
highest SO, levels (24 tonnes/km?/year or more). Poland’s State Council for the
Protection of the Natural Environment, a government advisory body, admitted in 1980
that 2.8 million tonnes of SO, were emitted into the country’s atmosphere, which
ranked it seventh in the world behind the USA, USSR, Canada, Great Britain, and the
two German states.*?

More recent data tend to confirm this situation. In Britain, the Watt Committee on

42 C. Jenkins, Environmental problems and policies, ch. 6 in: EIU Regional Review: Eastern
Europe and the USSR 1985, (Econ. Intell. Unit), London 1985, p. 31.

43 E. Pudlis, Poland’s plight: Environment damaged from air pollution and acid rain, Ambio,
12, 2, Stockholm 1983, p. 125.
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[AT PROVINCIAL

(WOJEWODZTWA) LEVEL)

. — ’\'
!

N
BRI 351400  POLAND TOTAL- 1,486,000 Tonnes' '  _p-m /o)
\ AVERAGE PER PROVINCE-30,326 Tonnes ™~/ —~

m 551600 Source:Rocznik Statystyczny 1985 p.20-21

Fig. 7

Energy estimated SO, emissions in Europe for 1982, based on Highton and Chadwick’s
research for the Stockholm environmental conference. Two-thirds of Europe’s SO, total
came from Eastern Europe, with Poland lying fourth, after the USSR, Czechoslovakia
and East Germany.** Part of the problem lay in natural resource usage; in 1982, Poland
mined 180 million tonnes of coal, much of it for stoking up domestic heating appliances.
E. Pudlis has estimated that “the average chunk of Polish coal contains from one to four
percent sulfur”, and “only 11 percent of industrial plants where coal combustion takes
place have installations for treating or reclaiming sulfur gases” in the country.*’
According to the latest statistical information (Fig. 9) total emission from industrial
complexes reached 2.6 million tonnes of SO, in 1984 giving an average of 53000 tonnes
per province; over a quarter of the provinces (13:49) had more than average SO,
emission. with Katowice recording above fourteen times higher with 767000 tonnes.
Polish scientists have estimated that by 1990 about 7.3 million tonnes of SO, and 9.1
million tonnes in 2000 AD will be ejected into Poland’s atmosphere by its factories,

44 The Watt Committee on Energy, Acid Rain (Report No. 14), London 1984, p. 45; N. H.
Highton and M. J. Chadwick, The effect of changing patterns of energy use on sulphur emissions
and dcpositions in Europe. Ambio. 11. 6. Stockholm 1982. p. 326. Table 2.

45 E. Pudlis, op. cit., p. 125.
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power plants and heating appliances, still assumed to be using domestic coal .*® To this
total must be added “imported” SO, from neighbouring countries through transfrontier
pollution. According to Principle 21 promulgated at the Stockholm Conference on the
Human Environment in 1972, states have “the sovereign right to exploit their own
resources pursuant to their own environmental policies, and the responsibility to ensure
that activities within their jurisdiction or control do not cause damage to the
environment of other States or of areas beyond the.limits of national jurisdiction”.*’
Unfortunately, such concepts have fallen on deaf ears in many parts of Europe,*® none
more so than among Poland’s neighbours. The unpleasant trade in air pollution,
especially SO,, has been defined by B. Dampier as consisting of the “Dumpers” and the
“Dumped on”; the former are states producing more SO, than received, and the latter

46 J.J. Braun, SO, + H,0”, Tygodnik Powszechny, 38, 42 (1842), (14/11/1984), Krakow, p.
6—8.

47 OECD, Tranfrontier Pollution and the Role of States, Paris 1981, p. 5.

48 H. Karrasch, Transboundary air pollution in Europe, Heidelberger Geographische Arbeiten,
73, 1983, p. 321 —344; B. Ottar, International agreement needed to reduce long-range transport of
air pollutants in Europe. Ambio, 6. 5. Stockholm 1977, s. 262~ 269.
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the reverse. Poland clearly falls into the last-mentioned category and received 325000
tonnes more SO, than it produced in 1982.4° J. Juda’s study of transfrontier pollution
showed that even in the late 1970s considerable quantities of SO, were being
transported from East Germany and Czechoslovakia by prevailing westerly winds (Fig.
10). Poland’s western boundary south of Cedynia, received on average 20 ton-
nes/km?/year of SO, deposition from the southern industrialized areas of East Germany
in 1978, with similar amounts along the Czech border from Glubczyce to Wisla,
originating from the heavy metallurgical plants and thermal power stations situated
around Ostrava in Northern Moravia.>® This further increased the SO, deposition load
on the Upper Silesian region, which H. Schrieber noted in 1985 had values five times
higher per km?, than in the Ruhr Valley.>! More recently, A. Rosencranz has estimated
that “Poland imports at least 1.8 million tonnes of SO, from foreign sources, mainly

49 B. Dampier, Smoke gets in your eyes, Sweden Now, 3, Stockholm 1983, p. 29.

50 J. Juda, Stan realizacji konwencji o transgranicznym zanieczyszczeniu powietrza na dalekie
odleglosci w Polsce, Instytut Inzynierii Srodowiska Politechniki Warszawskiej, Warszawa 1982, p.
1-11.

51 H. Schrieber, Acid News, 9, June 1985.
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Fig. 10. Poland: Transboundary pollution of SO,, 1978. Average annual concentration SO,:

1 — above 20 pug/m? (enough to destroy forests), 2 — above 60 pg/m?> (affects human health),

3 — above 300 pg/m? (ecological catastrophy). 4 — quantity of SO, deposition in tonnes/km?/year
Source: J. Juda 1982

East Germany and Czechoslovakia”;*? conversely, Poland also exports half its SO,

emissions to downwind neighbours in Scandinavia and the USSR. Besides SO, other
toxic and dangerous pollutants are contained in transfrontier pollution, most notably
the recent fall-out from the Chernoby! nuclear accident in the Ukraine. As yet, however,
scientific data are unavailable to assess its impact on Polish territory.

%2 A. Rosencranz, The acid rain controversy in Europe and North America: A political
analysis, Ambio, 15, 1, Stockholm 1986, p. 47.
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TABLE 1. Rail and road traffic in selected countries in 1983

Railways Road transport
Countries freight freight freight freight

o el passenger-km passenger.-km &ncikm (o m passe.ngcr-km passengcr.-km

(billion) (per capita) {billion) {per*capita) (billion) (per capita) {billion) Mg
China 663 646 177 172 nd nd nd nd
FRG 55.9 939 39.2 658 61 1024 nd nd
France 59.4 1087 58.4 1067 87.9¢ 1629 nd nd
India 176 245 220 307 nd nd nd nd
Italy 16.8 296 36.8 649 137 2415 90.4° 1593
Japan 29.1 244 321 2692 188° 1576 105° 880
Poland 118 3327 50.2 1373 8.7 238 49 1340
Spain 10.6 277 14.7 385 91.5* 2393 29 759
UK“ 17.1 304 30.2 536 100 1775 42 745
USA 1169 5002 17 73 nd nd 25.6"¢ 110
USSR 3600 13209 362 1328 142 521 423 1552

Notes: “ in 1981; ® in 1982; ¢ intercity traffic only;

4 except N. Ireland: nd — no data.

Source: Rocznik statystyczny 1984 and Rocznik statystyczny 1985. GUS. Warszawa.
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Fig. 1A. Freight traffic by mode of socialized transport: in tonnes. Source (all figures). compiled
from data provided by the GUS (Central Statistical Office), Warszawa

tonnage carried increased only two-fold between 1955 and 1984 but their share fell from
more than 40 to 22%.

In terms of tonne-km the situation is very different (Fig. 1B). Generally, the rates are
on the increase save for the rapid drops noticeable in the early 1980s. The expansion of
maritime shipping was to accommodate the rapid economic growth and to facilitate the
export of minerals, especially in the mid-1970s. The maritime shipping cargoes increased
twelve-fold between 1955 and 1984 to capture a majority (52%) of traffic share (Fig. 2B),
mainly at the expense of the railways. Other modes reflect the evolution of the transport
system. Taken overall, road-borne freight traffic increased nine-fold while rail-borne
traffic rose just over two-fold (Fig. 1B).
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184 Z. Tavilor

Fig. 2. Freight traffic by mode of socialized transport: A — as % of all tonnage: B — as % of all
tonne-km

the share of national freight carried by rail increased in the early 1980s and by 1984 the
railways were dealing with predominantly freight traffic: nearly 69% of all tonne-km but
only 22% of overall tonnage. The situation in Poland in this respect resembles that in
Czechoslovakia and East Germany, but is diametrically different from that in developed
capitalist countries.

80% of road freight haulages are found to be confined within a 30-km radius from
their origin, emphasizing the significance of local goods flows. On the contrary, in rail
haulage trends towards long distances were identified as the majority: more than 50% of
traffic is done over 150 km and another 30% from 50 to 150 km. There is also
a ‘substitution zone’ of both modes between 30 and 75 km.

Specialization on the railways consists in carrying raw materials such as ores, coal,
fertilizers, while road-borne transport specializes in processed goods including perishab-
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Fig. 3. Freight traffic by mode of socialized transport save for maritime shipping: A — as % of all
tonnage; B — as % of all tonne-km

les. These specializations are connected with the concentration of origin and destination
points in rail-haulage and, vice versa, their dispersion in road-haulage.

According to Kuziemkowski (1981), the cost of one tonne-km carried in road traffic
is nearly six times higher than on the ratlways. Others speak of a four-fold difference.
Anyway, the decrement of railways share in freight traffic in the 1970s was disadvan-
tageous, since the unit transport cost in all modes increased by 33% (Kuziemkowski
1981; 1984). In the early 1980s, a trend towards more economical consumption of fuels
is favouring the further development of rail-borne traffic which consumes four times less
fuel than the relevant road haulage.

The share of national freight carried by the pipelire network has substantially
increased since 1964 when the “Friendship™ pipeline was constructed. and in 1984 it
accounted for 10% of traffic on the basis of tonne-km. This 1s an advantagcous
phenomenon since its unit transport cost is the lowest of al! land freight (Engelhard?t v
Zawadzki 1983), partly as a result of having the longest distance hauls (420 km).
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Fig. 4A. Passenger traffic: passenger journeys by mode of public socialized transport

Freigth volumes carried by other modes of socialized transport: horses, air transport
and inland shipping, are minimal (Figs. 3A and 3B). Especially disadvantageous is the
small and diminishing role of inland shipping, a much-neglected area of freight
transport. Its operating conditions deteriorated in the 1970s as a result of the unsatisfied
need for renovation and re-equipment of transport facilities, mainly on the Odra
waterway (Taylor, 1987); in effect the average distance of freight carried decreased from
261 to 105 km between 1970 and 1980, thus emphasizing flows of local goods such as
sand and gravel. By 1984 its share in freight traffic fell to 0.8%. Only countries with very
unfavourable natural conditions for navigation, e.g. Italy and the UK, have a lower
share of national freight carried by inland shipping.

2.2. PASSENGER TRAFFIC, 1955—-1984

Passenger traffic’ differs from freight traffic in that the rates of movement are
generally increasing, save for the troughs apparent in 1960, the late 1970s and early
1980s (Figs. 4A and 4B). These short-term troughs are probably caused by increases in
passenger fares. In actual figures for all transport modes both series begin at slightly
over 1 billion passenger journeys and 40.5 billion passenger-km in 1955 and terminate at
about 3.5 billion passenger journeys and 108.5 billion passenger-km in 1984. A consis-

2 Socialized traffic, without urban transport.
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1955 1960 1065 197 197 198 10684

Fig. 4B. Passenger traffic: passenger-km by mode of public socialized transport

tent upward sloping curve is apparent, steeper for road-borne traffic, especially for the
period from 1960 to the late 1970s. It is suggested that the fluctuations in passenger
traffic of the 1970s and in the early 1980s, respectively, reflect in a way the levels of
economic activity. This is due to the fact that the main reason for the large mobility of
population was incompatibility between residence and work places, being a result of
faster industrialization rather than urbanization processes and the development of
housing. Hence, commuting to work was the main component of passenger travel
(without urban transport estimated at 3.5 m people daily). Together with other
obligatory trips — educational and school-related — it formed the absolute majority of
journeys.

No relationship between passenger traffic and population numbers (in a given
cross-section of the time series) is apparent. Moreover, there is no impact from the
growing number of private cars on the declining usage of public services, which is
indirectly indicative of the dominance of public carriers. On the contrary, due to the
shortage of fuel for private cars and relatively low fares, the absolute number of
passenger journeys and especially passenger-km increased substantially in the last few
years.
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The shift from rail to road as a means of transporting people has been persistent n
terms of the number of passenger journcys and. temporary. on the basis of passen-
ger-km_ The journeys of road-borne transport increased sixteen-fold (') between 1955
and 1984 with an average annual growth rate of 11% in the middle of that period (Fig.
4A). This sharp rise in travel stands in contrast with the number of rail passengers
carricd. The latter reached a platcau by 1967 when both modes were equal, but the
ascendancy of road over rail expanded and the former accounted for up to 70% of all
journeys (Fig. SA).

The railways have sustained their position reasonably well in total passenger-km
with a relatively small drop between 1973 and 1981 (Fig. 4B). Nowadays the share of
both transport modes has become balanced with a small ascendancy of rail over road as
a leading service (Fig. 5B).

The mean distance covered is 21 km in road transport and 48 km in railways which
is slowly growing as a result of the diminishing share of suburban passenger traffic
carricd by rail. Despite this trend. the frequency of trains is the lowest among

AR o7HER MODES

OTHER MODES

Fig. 5. Passenger traffic by mode of public socialized transport: A — as o of all passenger
journeys; B — as ®e of all passcnger-km
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192 Z. Taylor

example of faulty organization can be provided by interregional flows of sand and
gravel. or simple products of great weight (e.g. prefabricated concrete elements, timber,
glass containers, sugar, flour).

() Aiso disruption of the transport chain, bringing about an excessive number of
intermediate links between producer and consumer (such as purchasing centres for
agricultural products, warehouses, processing. wholesale and retail) which can con-
trioute to the growth of TA.

(g} Apart from the above-mentioned factors, the acceleraton of economic growth can
ilso influence the TA in the national economy, a trend conspicuous in Poland in the
1970s. In new investment projects, haulages of building materials and bulk of earth
create the majority of all freight traffic carried. The need for means of transport grows
according to the duration of an investment. and so does the TA (cf. section 3.1).

(h) Last but not least, mention should be made of the seeming chaeapness of
transport costs. Transport in Poland is treated partly as a free good as a result of tariffs
which do not cover even half of the expenses in some modes of transport (cf. Table 2).

TABLE 2. Percentage covering of the expenses in selected carriers

Polish State Railways salish-Rogd Transport

Services Inland shippin
Service (PKP) (p](lS) e A
1981 1982 1981 1982 1981 1982
Passenger 20.2 19.3 59.2 23.0 nd nd
traffic
Freight 82.3 84.7 80.4 66.9 40.0 414
traffic
Throughputs
and port — - - - 54.9 57.9
services

Note: nd — no data.
Source: data of Ministry of Transport (after Brdulak. 1984).

The low prices of fuel used in transport, for example, do not correspond to the costs
of obtaining them. Moreover. the transport costs are still marginal (2—3%) in the total
production costs and therefore cannot create the necessity to rationalize the
co-operation ties. This share is bigger only in building firms and trade firms. Thus, from
the economic point of view, TA in industry has no practical significance.

All these factors influence fundamentally the increase in the social division of labour
and simultaneously the increase in technological progress. but also their uncontrolled
course, resulting in an excessive rate of specialization, ¢o-operation and concentration of
production and defective location and technology, can be a cause of unreasonable
production costs, with transport costs undoubtedly constituting one of the major
elements in such unreasonable costs.
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Technological and economic change 201

Fig. 1. Regional structure of national system

mental character. This region, owing to its huge innovative potential, is expected to
develop dynamically.

2. South-western region. The existence of many development thresholds, including
the infrastructural and environmental ones, has been taken into account along with the
existence of many industries characteristic for traditional urban-industrial agglomera-
tions. It has been assumed that the socio-economic development will be continued in the
conditions of heavy constraints.

3. Region covering western and northern areas. It is characterized by a big
demographic potential which will attract investment, production and service activity.
The demographic youth and the existence of many important research centres
predestines this region to achieve a particularly high growth rate of the socio-economic
development.

4. Eastern region. Low characteristics of the initial socio-economic state has been
assumed along with a gradual, steady development in the future.

The resemblance of these regions and Poland’s socio-economic space is intentional.
The thing is to make it possible, while interpreting simulation results, to associate the
obtained results with concrete areas. This makes it possible to make an intuitive
assessment of the probability of the outlined scenario of development. One should
stress, however, that this model is not a prognostic model of Poland’s regional
development in the proper meaning of the word.

The model is based on real data (mostly) referring to the system’s initial state and
hypothetical data concerning the course of the process of development. The hypot-
hetical data are based on the theory of innovation diffusion and the currently known
determinants and constraints of development. In accordance with the theory of
innovation diffusion the logistic (linearized) curve has been broadly used for describing
the course of development. Technical progress of fixed assets, employment in modern
industries (at a relatively lower level) and the effectiveness of environmental protection
develop according to this curve. The share of investments in the national income grows
relatively fast at first, owing to the necessity to hold up depreciation and increase
accumulation of resources for the development of high technology and modern
industries, next it slightly comes down to stabilize later at a moderate level. The
technical and organizational efficiency of investment processes grows fast at first (owing
to the existence of reserves) and slows down next. The accumulation of fixed ca-
pital (net value) is slow at first (being checked by depreciation) and faster later on.
The production technology depends on the value of fixed capital. its technical
characteristics and staff with university and secondary education (linear growth), and, in
the rural sector, also on the level of services for farming and the co-occurrence of the
food processing industry. A declining trend has been assumed for: use of materials and
energy, employment in agriculture and traditional industries, and the amount of
pollution getting into the natural environment (Figs 2—Y5).
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port-requirements of net output grows. This result confirms a hypothesis that one of the
consequences of contemporary technological change is the substitution of the space of
flows for the space of places (Fig. 11), 10. Agricultural productivity of soil (land) first
grows and then goes down (warning forecast) (Fig. 12), 11. Environmental pollution in
urban-industrial areas per unit of net output shows a declining trend (Fig. 13).

The elimination of the impact of high technology lowers the level of state variables
and increases differences between sectors. The lowering of the level of production and
consumption is shown in Fig. 14 and 15. Environmental pollution in urban-industrial
areas per unit of net production is higher (the divergence of pollution curves is smaller
than that of net output curves), and in the final years becomes even equal in absolute
terms, despite much lower level of production (Fig. 16).

1R

Fig. 11. Transport requirements of net production in sector 2. Substitution of the space of flows for
the space of places (F2/P?%)

150

0 A 20) ) ) &N

Fig. 12. Agricultural productivity of soil (P'/Q")
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Fig. 16. Variants of the pollution of environment (volume) in sector 2 in region 1:1 — pollution
with rapid growth of production connected with epochal technical innovations, 2 — pollution
without epochal technical innovations

CONCLUSIONS

The modelling of the development of the spatio-economic system with a long wave
of technological innovations produced results consistent with expectations based on
theoretical concepts and known determinants and constraints. A majority of state
variables react to changes of parameters which determine them in a way which can be
reasonably interpreted. The relatively least satisfying reaction is that of the natural
environment and value of fixed assets. Coefficients tying the state of the environment
with production value and technological level seem to be too low. The growth of value
of fixed assets, on the other hand. seems to be too exuberant. Further experiments
should check other assumptions and other structures of model.

Diagrams illustrating simulation results well-express the general trends of develop-
ment in regions and sectors. No characteristic turning points, however, have appeared
on these diagrams. This shortcoming suggests that better results might be achieved with
the use of the bifurcation theory.

REFERENCES

Berg L., van den, Burns L. S., Klaassen L. H., 1985, Spatial cycles, December 1985.

Castells M., 1985, High technology, economic restructuring, and the urban-regional process in the
United States. in: M. Castells, ed.. High technology, space, and society, Sage Publications,
Beverly Hills, 11—40.

Hall P., 1985, Technology, space, and society in contemporary Britain, in: M. Castells, ed., High
technology, space. and society, Sage Publications. Beverly Hills, 41 —52.

Herzog H. W,, Schlottman A. M., Johnson D. L., 1986, High-technology jobs and worker mobility,
Journal of Regional Science 3, 445—459.

Kondratieff N. D., 1935, The long waves in economic life, Review of Economic Statistics, November.

Malecki E. J., 1985, Industrial location and corporate organization in high technology industries,
Economic Geography, 4, 345—369.

Nijkamp P., 1983, Technological change, policy response and spatial dynamics, in: D. A. Griffith,



2 9

a—*vl-s - t
-1}

!.u




http://rcin.org.pl

m n



P! =al K} +a F! +a)\E! +al I! +a} T}* +ak Q}
K!=(K}+1}-T}!-09

o ;p, ke

r’-E.'(l+E”—E,")
F=b'P'+0,1 K} +TY(P! +K})
P =clE*+cd K" +clS,+clU,
& =P -1
} =B} —m'P}*+THK}
P} =at K?+ai F} + a3 E} +ai I? +ad T?" —ad Q?
K? = (K? + I3T3)-09
K
gk HPY+PF) 2y s
F? —giz‘—zs— T T?
?=EL(1+E}* —-E?)
I} = b* P} +0,1 K} + TH(P} +K})
T*? = i E* + 3 K
= P} -1}
Q? = mt P#+mi C} -TH K?
P!* = Py -(1+W")
P} = PJ (1+ W)
21 & P? (P! +P?). T2 T21s
" D ;
F22 = - P? (P! +P?) T22/ 22
i D3
Z'Pr (Pt +P?) Tz;{.rz;,
D*

http://rcin.org.pl

(1
(2)

3)

(4)
)
(6)
Y
(8)
©)
(10)

(1)

(12)
(13)
(14)
(15)
(16)
(17)
(18)

(19)
(20)

(21



http://rcin.org.pl
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autonomous value in itself as it facilitates self-realization. This is an observation of
fundamental importance in view of the generally declared and accepted principle of
equal educational opportunities for all. The structure of the Polish educational system
according to the years of study and types of school is given in Fig. 1. The level of
educational achievement may also serve the purpose of appraising the functioning of the
educational system, which produces definite social structures. The existence of differen-
ces between towns and countryside may be interpretgd as signs of the existence of
structural and cultural barriers which obstruct the full implementation of the egalitarian
goals of the educational policy of the state authorities (Szczepanski 1974). These
differences have grown so big that increasingly often there is talk of an educational gap
between town and countryside (Banaszkiewicz and Diatlowicki 1984); alternatively, they

Q) The system before the Sejm Act of 1973
6
Higher schools 3
Universities 2
—— 2
1
Post-secondary
vocationol
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Fig. 1. Formal Educational System in Poland
Source: E. Allardt and W. Wesotowski, eds, Social structure and change: Finland and Poland
comparative perspective, PWN, Warszawa 1978, p. 231
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0 b) clcl
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Fig. 2. The changes in towns (T) and countryside (C) according to the level of formal education in

the years 1960— 1978 a) higher education, b) secondary education, c) basic vocational education

relationship between the share of urban population with higher education and the
corresponding share of the rural population, is showing a downward trend, which may
testify to a relative lessening of these differences.

Naturally, the change in the value of the T/C ratio should not be overestimated as
even a small growth of the share has a big influence on the value of the fraction. This
ratio may nevertheless be accepted as an indicator of the existing differences, especially
in the analyses of regional differences.

Of course, the town has traditionally been the form of settlement in which there is
the biggest concentration of people with the highest formal qualifications among those
employed outside agriculture. It should be expected that the percentage share of
university graduates among the rural population will increase. But this tendency should
not be overestimated as there are certain limits to the number of graduates in the
countryside, determined, for example, by the needs of farming, assuming that by the
countryside we mean the place of residence of people who live offi agriculture.

Due to the underdevelopment of the infrastructure, in many parts of Poland living in
the countryside is not considered an attractive proposition. For many decades the
factors pushing the rural population away to the cities were much stronger than the
pulling force of the attractions of rural life. The economic crisis of the end of the 1970s
and the early 1980s set in motion completely new patterns of spatial behaviour of the
population. It is hard to predict whether this is going to be a durable tendency or
a transitional one.

Nonetheless, there has been a systematic growth in the number of rural jobs and
specializations which require the completion of higher education. But direct comparison
with towns are of little use because this process is relatively very slow and reaches its
peak at a much lower level. However, it is interesting to compare spatial differences in
terms of the number of university graduates in various rural areas in different regions.

The growth of the share of university graduates in the countryside depends first and
foremost on the educational aspirations of the rural population itself. As mentioned
before, there are big fluctuations in this respect, and on top of that there are the
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Educational achievement 219

choice of a school that gives an opportunity to learn a trade and start earning money
fast.

Inm reality, the passing of the thereshold of primary education also involves the
necessity of passing an entrance examination, which in many cases effectively trims the
educational aspirations and brings the plans back to the ground. Rural school-leavers
face the necessity of overcoming environmental barriers, the barier of lower marks in
school and an inferior quality of knowledge. Unlike their colleagues in towns, already
from early childhood they have to do work in the family farm. For many. the
continuation of education means migration.

These are the general trends and problems connected with secondary education,
with considerable regional variations (cf. Fig. 3). Figure 3 shows the combined
differences in the level of educational achievements according to voivodships for both
higher and secondary education. The T/C ratio shows in a synthetic way how many
times the percentage share of higher and secondary education in towns was higher than
in the countryside in 1978.

200-259
260-3.09
310-359 Polska=352
360-400
410-450

Fig. 3. The values of the ratio of people with higher and secondary education (T/C ratio) according
to voivodships in 1978

SPATIAL DIFFERENTIATION OF HIGHER AND SECONDARY EDUCATION BETWEEN TOWN AND COUNTRYSIDE

The smallest differences with regard to the level of educational achievement between
town and countryside occurred in the most heavily industrialized voivodship (Katowi-
ce), which is the Upper Silesian industrial conurbation based on coal mining and the
metallurgical industry, where farming is a marginal occupation and the villages are
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Educational achievement 221

From the statistical point of view, the existence of higher schools does not improve
the situation, in fact the disparities between town and countryside increase then. The
lessening of differences should be viewed as a process in which the changes occur at the
pace of the succession of generations, and are therefore spread over a relatively long
period of time. While changes in the standard of living can take place at a faster pace,
social acceptation of education as a value in itself is still a remote prospect.

BASIC VOCATIONAL SCHOOLS

As can be seen in Fig. 2c, the town-to-countryside differences in terms of basic
vocational education are markedly lower, with the growth of the number of people with
this kind of education being faster in the countryside than in towns. This growth was
especially fast in the years 1970— 1978, which is confirmed by the lowering of the T/C
ratio.

An advantageous tendency to obtain vocational education has emerged also with
regard to the farming profession. This is important for the development of traditional
peasant farms. Almost a half of primary school-leavers go on to learn in basic
vocational schools. In 1950/1951, this proportion amounted to 42.6% and in 1980/1981
to 45.6% (Borowicz 1983, p. 100). The basic vocational schools are especially popular
with the youth wishing to complete their education at the lowest level. This is connected
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Fig. 4. The values of the ratio of people with basic vocational education (T/C ratio) according to
voivodships in 1978
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40
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01950 1970 1980

Fig. 5. The changes in the percentage share of the population in the 15-plus age group with
incomplete primary education in towns (T) and countryside (C) in the years 1960— 1978 Source:
own calculations based on The National Census 1978. GUS, Warszawa 1980, p. 59—73, Table 5
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224 M. Ciechocinska

3. CONCLUSIONS

The level of educational achievement is the result of influence of many diverse
factors. The differences in this respect between town and countryside reflect cultural and
civilizational processes. This thesis is borne out by Fig. 7, which shows the spatial
differentiation of the T/C ratio. The picture thus obtained roughly corresponds to the
traditional division of the country into Poland A and Poland B. The Gdansk
voivodship is an exception; the high value of the ratio there results much more from the
large proportion of people with secondary and higher education in towns than from the
backwardness of the countryside.

The T/C ratio used for examinig the town-to-countryside relationship makes it
possible to standardize the examined values within individual regions, which is an
advantage of this approach. It is difficult to analyse the level of educational achievement
of the countryside in separation from the socio-economic development of the voivods-
hip. Its application, however, calls for a great deal of caution in interpreting the results
of the comparisons as its high value may be the outcome of either the high level of
educational achievement in towns or its low level in the countryside. The example of
Gdansk voivodship is a good case in point.

The level of educational achievement above primary level in schools opening the
door to decisions on further education determines participation in culture, vocational
qualifications and the society’s openness to the values of contemporary civilization,
whereas in the domain of production it influence the growth of efficiency.
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Fig. 7. The values of the ratio of people with more than primary education (T/C ratio) according to
voivodships in 1978






A o

B

,q* 20~ hatt
,‘io i lie B

‘l)-i'.cli“t d ¥ frivagll
d .,uu‘l

" ‘I gxp*;'{‘! 4.0|-r.41

A




R AT vv"“‘ pOETLY
ét@uwtyd vvu
G '_ -
!wvm‘w .’Wp
= h-q PP .(“;’H‘
IU'CJ,}‘._ PRY o .
- N ) W ..? ..
Ay S $
. q STE" 2

-~:«i~-4r.- ‘l o

- - Yorw me '

L " 5%

. E e "’w)-i:*t‘ ’%&r i e
- / 1l .,o"“n 'ﬂ‘ c.&. g l\~
; J S T .

""A 37".‘" ‘('*'l'" - = <«
'%"-"




http://rcin.org.pl




¥

-
e q
.

4
L .:'irf.‘.?‘

< BWgY ®

e ..— ww =;Q.'. PR
[ ¢
l‘rs:~’~‘¢f---‘,? 4.__‘_
PV -Bre bl SR . 4 . L 240 ..
s vv Y
3 w3y e
1.. EAT R R o ty v
B Y0
‘;d‘.. e




-y e W Py "d Ny
—_— A f 2 4 O Y iS, S8
--:vu L M g > cp-i‘- I
B $e «c.. .;-.v::{-( s am-...'\ ~j~‘: g-'T'
T RS, e KON T e b W

Riad Suule g &

» ERTTILL  Tee

P Pl o I Tias S

Sy g, WL g

e e SR ol e i)
iy :tv'»‘\nr:r N A ] :
- .f‘; Vi W R NS
ot il a q\.vu.o..l b PR L Ry
('(eﬂﬁ cJ‘.“h( 'JW" Wiy
¢ s NPT - ol Afnv-“_
‘-14, -tppu‘y_.."uﬁ T al "‘
Lo A A A .
“ J‘ I." ‘*‘ o b .‘k’
i ,“‘u‘?",i ~~\ L L‘? “*"’a &'
i ] .\‘-\-' S ‘1 .Eq. a-. -
g R P iy
COREGETY Ll O e

'o; N Wi o - -H‘.s.h b 36

dl - w
M g .rzjyr

4 mn:u -

." . SNPRN N Pl ‘n v.ﬂ;.
* = ‘ X ._; »,r.

D
'

.

o

: n'smm.k ..y
A i

T ] i . "" .. ‘ Wt b
T R I AT e 0 8y s A
£ ‘«R ‘waf QL“#" ‘. H*w -
PPN T 8 TOSS SN G R N Sy g
WO I;‘-_’:v » AN VL e S A m My
e T b T o T e o .
L Ut LA Ty ;:':'\'. LR o~ .'-4'-0~ "( T "v""w
b Al pesIisa, 5->9T SR L oh ot

(it S T4 N RN o '0*..(“6 . .3, 2
p » . —* A S "ae i 7y 1 % .kw"

= .;—(QQ;5-> "F"’J - una-c--— . "

e e R e kb, e <

e e e Ty 1 M-' vt
AP »-.r:.».’u'.—.,y‘ L - T ¥msrn e e ‘W o & PO 1 re

(s - )4otqw o f:«:" e -x‘--q‘v-,w' "-n e Gt m&ry :
8 :-,_,,,,v_.’_%‘ﬁ_; . el S X X

-“04(1.‘- g . s S ¥ Py . i ﬁar -r.‘;’r’ "x}f,'.,.
RIS 3 ""'\’t‘l S o -4«4%%\
B --*-ﬁ,—‘m‘ . e
=y W e Todd
o

-




i ,:‘. \ 2 N ey

—wee & A v . -.
u-—r‘m '.?.'u.-"'n‘ . B N
g P A LY Tt o O m Y
r m.hra-r Au‘ w-‘a.“ Y iy ¢
-J e Y ’ oy,

‘- . ,, - .,/v~'t s ’l -""Er
“ }VI‘NK g ,nv.. '-""-‘\'
T s
'x-\ v Ty 4 ‘ﬁt“q w
' *ﬁ .-J.:-‘ L G 2 -
g s or.x‘!-‘\ - MW . .
.fm';w_ o e ;‘r - »
)4 S UL " e JX SRR ST SRR
MR RPAT TE  e
gt PEgP i Sowm -
.‘;W a0 PR ey

e o ion

&b PR

d

=

|‘| RER o o e S
BRSNS 2 Y iy

S - - piy
o, Y
! P E————
PR = - Aol

Y A "!'ﬁ'ﬂ“ﬁ‘a i

[ e ' - DAY . ""Kf..-'-'n oy

PSP E5 N g AN

» Lok W ™ ('-'?.’-'

i Al B )

h f . T «
e .‘g._,,,.‘... -

o~




o~ \:\'Othz TR

i S oy e e SR, 5T Ty £ <
"~_. '\J.Y' '!D‘v‘_ '—_.'_i‘—- ."’ J’-"

R

a5 A Q
§RB | S AT T m W e
v wd-ws-vot'-a- b =TT O

i A W A Lo dal a¥ 1+ wrrfth.n -
TR e ek o

“‘M‘W MEET]
' = B N 4 NN .

= v s ¥l g 1-7'-‘ b WL N

’L. ", %4 r"' F’: | '-; q: rr“ b o ! gn-‘ 4‘-
W '* 1 ' 9 v W
; R 't—r "' 5 Sar . m‘—‘ :::* I_‘m.g‘_"."'

) —1 ‘4 n—; .q‘) 'y -y e uml_"

v J o :.

. "1’--" fﬁ m‘ﬂf.&m’

4 A
>

exs ¥ W& Ny l\‘\-q
SR ke A Net I L Bl
g \mﬂ' e AR T o 'm‘i‘ . "L. ,,'

P 4y -.;... e d"dm\'ll‘ >

',Nx‘w TS TR .
: = M-g R LR o

L w Q—s' e RN e r\*‘tﬁ-b'- Jz(" v»bts
R L TMBAN S " o N o ‘waru-
. e B

o ‘.y.,-»- T WA el T ey
‘M”mg" b e Ll Ak .--Mn:t A*‘ML.
WO i T ¢ L IR e o mv’hw ox«:mw.m-car@-'
-r'.,.‘, LERN U i s Sl
/«}-'-nr cm»»,—. §ree &.-&
~v-' s “‘o ‘““ g b }’"."XW_.
et et s -\i T N P
i P \Q""T“,‘?‘."‘*’ .
aa L e ‘A’Zg',’,'jf'- S s Aab

P BN | Ry




? A T -:"- o *r' -T Yy

RS W‘.'..Q“JOM. ‘pﬁ ,:C_(-:-o‘,a 2 -
L‘ R " v.n-.‘:".'u-b-d

] v TSR o = RANERY -

’
L 4 ' ‘et
] ME -\ B” “n ' a ‘ i)
-y Jha- it T
F o rpdpraednue dymredy- (e iy
- ot Jnf ‘}‘ f
T Y i S et
iy .Y . -t - _‘?4 b 4

K~ .()... Ny, -
» ¢ o U:"w.\ .o

S ol

. W ¢ - ,-..—.1.('-~p s
R P S a1 WA
md SRR L P D e ).'." iy
b?&"‘“ RS TSP
Saagn e BRE-RIES, o = e
T o Y
e 5y S Ay Vo




-“‘*W'A R S | ) &5 =2
' s iy aglV Ay -c‘r-ﬁ'ha T

”‘l\,;' SN, e

#p.‘ .'ar..r 5 '
o gl gty 1‘;"“" $ S 4 + SN
‘1‘ AR Y ouT he T Ay S ‘%n 4"-')-“
Seal am pumipel - gy ¥ LA T umr*-‘ W) AR WY
= ¥ e - -y g Sroder AR o .
: "";A s .&—d"h-\— r—dh‘ﬁ'\f’- 14 ¥ e '-4'
', l'.Yl‘f*‘

N ARETRNE s SESTIETS e TR

- R A ATE oL M
L L o N R PR el m:
b g J—M
i “'\-4‘!&“&"‘*4‘!‘6& D
AEBEET R M L -y

b 4 e AL O e y
o b g wchﬂ-‘-.zv-ﬂq :
aA ;prﬁ«p-f L s ey

) P L ity O T YR Y )
= ‘. "%'N o, e T O T W
« H"lf"‘t‘ﬂ-b\—.ﬂ"' e e en s e * “
PC A0 T MRS ARG (T . i3
AL ST Mm.rwh»'ﬁhvw'-“’.o-
ey S W s W s‘L -
a'f'*’ . /1= S e .-«‘-,£>
i D L Gp S ot ;sv-o.'g‘

3

Siagmihe i o8 3
{o W )

- h.‘- = TN e e D
oY 5/ vsvfﬂr #2 L adinia g

e = Aq}.fa't.-{\"
P - ‘4 L S 3 .
S A S o 0 . A
SEnr 5 TN - e e S N m?}i}n

. '-vnu SEE RN S
Mo G R e T WAL et Y
""‘l")‘ﬂ"‘“""‘ -vs. c.ﬁ- - s (o v N U\w

*Anay "n' -,‘,0.0,,— & VI "0 “ ,' - ".”M'r'b .
e W iy J6 Ayl L g P sy | v
B PR T

A e e ﬂl‘ LR
j D even “Widy o .ﬁ" w “1{:"?4‘ “

ey AV ok G N R
oar,--‘*w : ‘_" b el ,nmv. P AS -m‘b
mhl, 2302 ) ,) "WW' Salar, . g rLapP -r'u¢<w..i- -
« % F S el SN Tl e Y Pdngr =Y
' p I e --Q&-J-.wh L”W

=
= Tt !,'0\- -,
..). oy .,5‘.,..,1.-. oo el = e -“ """""'Af“ﬂ) s My







s N Tt
e m-’hﬁr&

- A w{,p

g e

\ll' w## .&‘H ’(':

b Sy

Al \? j i g W
{

% 2

i .' L.

EAR g
ra s G, .
o iy A
1 .l" " v J.
8 §
-y A " q
B .:("‘,‘. -
Mrpaid a0l

« A,
va.',&}‘ p Vi
R, LIRS |
g .,"'(",—‘ ’ *JA. =
Ax - ‘i* -or. I u; ..4.
- et S "‘W) Ty
." d <:_‘ 4 g ‘l'.. "'.Q L ™ 1 vl

Pateipgivie S
“)‘"ﬁ)\ " L r‘ LS PO R

2 l,m N J"- A ¢ 5 R T
u.'&'":! R . 'ﬂk,& L2 e angir ol

S vitge
'*1 m‘IJ:ﬁ A L el 2
. *.Q} ! Ll Segum

‘ ‘ 3 q g A“
S ,-'1.1 R A .
L..- "f “r ‘-.M i . T |
“ '.'.1" ":tl i e L TE
'-«':- e i | “'l.!i"'" 4 ':300“-.“3
‘.“..’ et R L R
» - .'.‘q"',)_' Wi o B el Re
hs St 8 NEC SRR TR N
L - T - | SRR 8
-h}?‘ ,m~'~av:=f b
‘. - &FJ 1 Y S TR C
AR R T e ]
ol ML L BE
= pﬂa?‘ lm
Jﬂ,&!@ Mgk oo
-y L Bl
d P 2 e




oL 0w s i

whb off iy Glges !y ooyt b W+

R ﬁq.‘w:"
Wﬂ. o

mmm opes! ',",'_,n R
” 0%_ e

e e i -
-A'-—o«»"- B -

v -—- s

3 i,i 1 Ray s - 7.,.,*%. B o

.llr' ’_awr-" Mgy g —
vy . e e e | g v o <

B e U ey -y M Y
i M’J-ﬁ{-‘-‘-t\# M e S— N

v e Wt s “‘"1;‘?""! .
M‘I‘WJWWMI.-
,.—0.-.'-..'&—.-0 v vl
ey v yoy oae

http: //rcm pr '.'h

= ) /

¥
(

Id‘f‘ &

r "vgv'.




"{"‘&I.Ti._’”* T

"(J‘ .

Al
‘oyﬂ ""ITI .v .»’.- & sy 7S '- ~-’§k!""w 4

Al 4 et b e L e

P e N PN .‘" \‘.. ‘S -i:.‘, R A,.b -:;

_r?"-""‘-.-bt e 1 - :
e e e 23 i""’ w AL

f" *&M'd\!.n' & ‘\00 "3‘
n--"w, T - T s e
‘L".‘(‘ ettt s R e AL L

rp-_ """tbf' ~ ‘..._,‘i_, -‘~ ,,-' -b,.

i Y poey it Al D . o '\‘M -u
WOC IR S . S AT At e S
g e 02 e i »«‘ﬁ. ,,‘.g’,‘.#;;

O R R weade - ™
o st Sl o A/ RPR Gt o) R

e T LA B Vs g
¢ ‘-_:. 4 Am"'».' w’ S 25 - D.U... '; 3 Lot 2
e N 'a“‘!‘\.w‘ﬂlm*l-{. al o ot !

-‘L ¥ T t—mwm
o~d.r «-.nrn.kqaq ‘fw.a | W
g8 NN P sty @4t ) \Q-.‘ -y lu\l.’nro .Wua-h“
-. v~ § 7 h"’%w- 4
,-a AP e A ‘

i

;.' __
fi

u

o
%

.‘*'f

KL i eor o Sl )0.;

».Ivrw oy ﬁuww :n’aﬁi—u,
f "‘. ‘-f‘bl' .

,~»n‘-1- T ¥
.] Wre=tw ‘U":? ’qu..udﬂ— N 2 2a bmr

e
: - -
5u~~ '--a.'—-r,‘.«-.,hq»‘wtta,a v

s
p .m W DT 1T N Y e R -, 3
"-ﬁ SQA}J.» DA AR P TN - -

T at vr,qn
¥ Py i T r','.
A P
A
‘" .b-'vq.m: 4 e " ."r':‘-

T e ms e e wRAA -, -
A e e 4 -“-'.“ d
4 4 -"; A & . ! owh
. N -.‘6‘.‘_,, x"t/f'v, . LY |
I T R PP




f 1&’.? R ; v{'

q?»

a “ b" vy
Ty T s T— ot dad e O e\"a"” - .'
comiCeia O BEIPR L W g s s et I
"r"""‘,x;‘""'“""r E e ik A
4‘ Yo ogd "nr- &-7'-"-“-*; tr-' e Vi
T P q.r rd-- - »

'Mﬁ-‘ o
. ~ g

. 4

. -+-hgv~‘- Bigh g N P -.Oam fee'y, w

ohj
gy !

'-1‘}»

e L e )
A s v ol arsac By, ot w Y s ACIEE < v L. VAT A
i

L o a-w‘ e P 1St jo 7 e i L3 I :
y 3 i "
oy ’-“U'.. Lo R T o T A -y v [ - r s .71 '
e e St T L
v < - . P xy . ® 2N 4 .Llf s "_.
. - a FP A O v 2P 8 .".'."“"_
. ] L 0l
s Sheks PO 3« <A ¥ B Y b R R b B 4
‘u-,u.t. Pt ey oy e WP RN Ay X 4 3 e Nt 57
R )
Lo meindibs Samal oo o B 15 " ok & W e B ¥ . ‘%‘,'0"" “
g - o i iy iy ' e Tt y " ", K "_\:
A cas TaodPe oo BN o i % 3 "";'
. » e= ,',‘“ . = ;_‘n'\r‘ Y > - $ m‘g’i". _4
5 ;‘:- s - YN . / . L )
G Sy ' 20 ihaanliag LA i - Us N
oa !
W Sl B 'L ...,;ﬁ Z g T A R e ek 3 2 s ’.}' W A
- - % 3

“Jr\gx - SR e s | A ) » =1
VS 5 2 YRR y - o 1

e | i P Sw & et ot b ParE |

e A - v :

.n* 2 Hae e s ol x,

-'{' FELEW | o g S ik BT - ¢

2 o 4t

&——4“:-1-‘0 * e P T n S

et Ll A




SR n.‘)a‘ L
. O omanadte
el o ‘ v v - ol
v vy W e 001.«0 »4.\ o "y - #
L R ’.-. L Bt S G P 4
- a1 Y 1\\¢~‘ LA 23S B
". t‘..... ..u{l.a t --’X‘? i ~—'\$'.
o - x ~'~ Lt 4 .‘“
Wﬂ"\ A '-',-.!°'\ ‘Qr“---, o i»
) -, ‘-wnhﬁ ‘;’.‘D. ¢ 3 il vaar

M ] le - ..“-'fw‘." - -y ' '
7Y = L ‘p A AV %?‘ﬁ' :.‘J'._, .- ‘nv s l-‘v i
’ p R --.- -l“.h ‘, wj A\'f'..n .. ?; . ‘.’#

i T 8 il E whe. g b

OIS W Y™ v" o> X o3 TN N - e g e m”

N a' J‘* i r‘yw A . s 3 .
v $o5 % bin q-u

4 wd Pl S0 o0 o N A

LAl e N~ H
L 40‘ - Auh-- " puw -
@ly 1
)L-Aa -AL,. "..“ v m ;
- .

uh"l.v e ovy, 3 i =

“"'-"'-q"”‘.‘—u )
LRl oﬁJ“ L Ay ”~ ‘“‘
A Ry ﬂ. l"nx.l‘ A..f-" .
ey ....—"\--‘-’.*rv- \. W plreney Y

al:_ v rw-—n\acl'v " ..

—.p v

» a4y FERES : 3 ”

S e Vel g ‘WQ

o G Al A TS T r*x .l.’\l¢ y Ii .

AR Y T P‘QMW "oy we R A
C RN e Lyl s .«fa - NN e " R - A"‘.,-ﬁ
v*’-'ﬁ\t ‘, *‘yw et N 15: - ga
)'imx.,. el v o '*'7! - e ,.\\‘ s w =
-"t L a b e

tk-'er-"-J e e e
» —*-"“".'\'-‘-Er.'*' -. Wt IR & g ..\\M . a0 n

bl ST Sy a‘v--‘.b- ﬁ«.‘- *‘m"

= 'f Ay MP-

'-hvi., - {3” h

ol Fplesmagly WEE ‘“'" g ik
e 5;.. el .\*l‘ﬂ

Q‘ hr--dp - f’ Lw = o s
,...«,-’.!-nv“ STy \a—\.ls e Fe B s U :—-(.Wv:x
« * Lo ...

% 'h’

Fes ._..- T T ‘.p..og.. PP S #ﬁm A . ." s"‘
i ey o B ‘;'h’" Tl o™ Hr"n‘»-‘ . e
_j, '\ “ h -, Mm 3

el ..;, _’ p.‘ l" nl__-_.

\;.- e‘\ﬂﬁ‘--’)“\h J(,v“r‘m 77’.7;“'." 3 -
= ﬁ.,, v S (Ee TS . 4 Nﬂl.t{'\-t

P-'\-.'-"" = T p vl o o ?—."mr"“-
PP S Bt e S et W ey 3 \/ "«‘\"Iw%

W --"." L




- '-’wr o

‘-r..-\h .l ;.nu“
¥ v-ﬁ—:;‘f

-~ 5 e A -o-)- .

A a‘-u-.\h-\n T :-v- o, i g
'l'*-‘l.x' tuvﬂl»ﬂﬂ-n _—--U :ﬂ\\'w."\g
St ‘ 64 e LA .:::.l-t‘_r)rol\au ‘

l‘ > - T w4 e Pa v v

. - ‘? y

vﬂ" - .-. “olp 1V P
- e nv-‘_- e = %
s
~ L B
L i 71 e "' o A
-l v‘?‘ﬂﬁ" - - ~4
[ e *‘ TR . et
l‘“\- —r'.r'—"- Ay
;’Q'\ T
peide of ity wetited (B> 6
'b LA
oc’a. s

'\l}'n‘ O




http://rcin.org.pl







Vol. 45. 9 papers embracing diﬂcmn ﬂelds of phy, 127 pp., 51 Figures, 1933,
Vol. 46. A tural Typology and R nt, 242 pp., 60 Figures, 1983
Vol. 47. National Sclllanentdm, IngL 3] Flguru 1984,
Vol. QMI:‘F embracing fields of cart oga y prepared foc the X1 Conference of the
Inm'u ognplnc Association, Warsaw, 1982, 155 pp., 46 Figures, 1982

u milieu natural et de ses aspects sociaux. cte: du VI' Colloque
?‘moopolom dcﬁo'nphn tenu a Kozubnik (Pologne) en Mai-Juin 1981, 186 pp., 17 Figures,
Vol. 50. 28 papers %_npuvd for the 25th International Geographical Congress in Paris, August
1984, 384 pp, 133
Vol. 51. Proceedings ol the m British — Polish Geographical Seminar, Jablonna, Poland, May
2330, 1983, 332 pp., 69 Figures, 1985,
Vol 52. 27 papers r the 25th International Geographical Congress in Paris, August

084, 304 75 Figures, 25 Photos, 1986.

Vol 51 nges of the Geographical Environment” ol Poland, 148 pp. 59 Fieures, 195K
Vol. 54, Recent Patterns of Spatial Population Change in Poland, 149 pp., 63 Figures, 195y,
Vol. 55. kEnvironmental Changes in Poland and Sweden after the Maximum of the Last
Glaciation, 186 pp.. 90 Figures, 1988.

http://rcin.org.pl






	Contents




