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CHAPTER 10

Effects of Intensification of Agriculture on
Nature and Landscape in the Netherlands

W. B. HARMS,A. H. F. STORTELDERANDW. VOS

10.1 INTRODUCTION

In the Netherlands, agriculture largely determines the quality of nature and
landscape. During this century, as agriculture has changed, so have nature and
landscape. Now we are faced with the special situation of a small and crowded
country (Table iO.1) with an extremely productive agriculture (Table 10.2)
and an environment that is stressed by it. The per-hectare yields of products
such as winter wheat, potatoes and sugar-beet are the highest in the world and
milk production is still rising (Table 10.2). The Netherlands also has one of
the highest percentages of agricultural land in Europe (Table 10.3), and
potentially an exceptional diversity of natural ecosystems, because of its
location and physical conditions.

The change in Dutch agriculture is an intensification. This will be discussed
further in section 10.2. The discussion will be limited to changes that have
occurred during the twentieth century.

The direct or ~ndirect effects of this intensification on nature and landscape
are manifested in three ways:

(1) on the biotic components of ecosystems;
(2) on the anthropogenic elements and struc~ures in landscape that have a

specific cultural and/or historical value;
(3) in the visual aspects of landscape: the scenery.

These three categories are discussed in sections 10.3-10.5. The intensity of
the effects varies regionally: in various types of landscapes we are confronted
with various effects.

The effects and the causes of the intensification are placed in an inter-
national context in section 10.6, while to obtain a preview of future develop-
ments, developments in rural planning policy are discussed in section 10.7.
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Table 10.1 Population and civilian labour force within the EEC (Selected Agri-figures, 1980)

NL B L D F I UK IR DK EEC USA

Total population (millions) 13.9 9.8 0.36 61.3 53.3 56.7 55.9 3.2 5.1 259.7 218.5
Density of population (per km2) 377 323 138 247 97 188 228 46 119 170 23
Total active civilian labour force

(millions) 5.0 4.0 0.15 25.7 22.1 21.5 26.0 1.1 2.6 108.2 100.4
Share, ditto, as a percentage of total

population 36.2 40.5 42.2 41.9 41.4 37.9 46.6 35.2 50.7 41.7 46.0
Workers in agriculture, fishery and

forestry (millions) 284 118 8.4 1.608 1.907 3.090 654 229 216 8.114 3.937
Share, ditto, as a percentage of total

labour force 5.6 3.0 5.6 6.3 8.6 14.4 2.5 20.2 8.3 7.5 3.9

Number of agricultural workers per
100 ha of agricultural land 14 8 6 14, 7, 23, S. 4 7 10, 2

Annual decrease of the number of
agricultural workers, 1968-78 (%) 2.1 5.2 4.6 4.4 4.7 3.5 2.6 3.0 2.9 1.9 1.9

'Low productive grasslandareas have been subtracted from total agriculturalland.



Table 10.2 Average yields of some agricultural products within the EEC (Selected Agri-figures, 1980)

NL B/L D F 1 UK IR DK EEC USA

Farm produce (100 kg/ha)
Wheat 1966-68 44.2 38.6 38.7 21.6 22.8 38.6 39.8 45.8 32.7 18.1

1976-78 57.5 46.5 45.5 43.5 24.8 46.4 47.1 50.6 38.8 20.8
Rye 1966-68 30.1 31.2 30.6 19.3 17.9 26.7 18.5 31.7 30.8 14.1

1976-78 35.1 34.4 35.2 28.5 22.1 32.1 24.7 34.5 33.9 15.0
Barley 1966-68 37.6 36.2 34.5 32.0 15.0 35.8 37.4 38.4 35.5 22.0

1976-78 45.4 46.0 41.1 35.5 25.8 40.3 42.9 37.6 38.3 24.6
Oats 1966-68 39.8 35.5 33.0 35.8 13.6 32.2 30.5 37.9 10.7 17.7

1976-78 47.3 32.8 35.6 29.5 17.6 37.6 37.3 31.8 31.8 18.1
Potatoes 1966-68 337 313 283 204 118 247 264 239 241 236

1976-78 340 293 272 229 165 281 265 230 258 293
Sugar-beet 1966-68 467. 481 473 426 381 375 372 415 421 393

1976-78 472 472 451 427 457 324 408 386 430 454

Dairy produce
Milk (kg per 1966-68 4.260 3.733 3.709 2.977 2.697 3.729 2.404 3.948 3.393 4.008

cow) 1976-78 4.920 3.730 4.196 3.326 3.242 4.602 2.996 4.700 3.872 5.035
Fat content of

milk (%) 1966-68 3,83 3,33 3,74 3,70 3,60 3,77 3,58 4,24 3,74 3,68
1976-78 3,97 3,42 3,83 3,76 3,55 3,80 3,52 4,25 3,79 3,66



aFarms having sales of $1000 or more.
bIncludes 1.4 million ha 'Viehweiden'.

cIncludes 3.2 million ha 'pacages et parcours'.
dIncludes 4.0 million ha 'pascoli'.
eIncludes 6.4 million ha 'rough grazings'.
fIncludes 220 million ha 'non-forest pasture and range'.
gExcludes holdings less than 1 ha.

Table 10.3 Area and distribution of the agricultural area in use; number and size of holdings within the EEC (Selected Agri-
figures, 1980)

NL B L D F I UK IR DK EEC USA

Area in 1978 (millions of hectares) 3.70 3.05 0.26 24.86 54.91 30.13 24.41 7.03 4.31 152.65 936.31
Agricultural land 2.17 1.45 0.13 13.18 32.20 17.55 18.46 5.72 2.93 93.77 446.38

of which arable land (including
temporary grasslands and fallow) 0.86 0.72 0.06 7.44 17.15 10.02 6.82 0.99 2.63 46.69 203.56

of which horticulture 0.12 0.04 0 0.58 2.05 2.38 0.25 0.01 0.02 5.47 2.82
of which permanent grasslands 1.19 0.68 0.07 5.16a 12.99 5.15d 11.38e 4.71 0.28 41.61 240.00f

Forests 0.31 0.61 0.09 7.22 14.56 6.04 2.06 0.31 0.50 31.70 288.00

Total number of holdings (>1 ha)
(x 1000 holdings) 1970 164 130 6.9 1083 1421 2173 312 267 143 5701 5701

1977 137 99 5.2 859 1148 2007 262 257 124 4899 2409a
1978 134 97 5.0 844 1126 1985 260 254 122 4827 2370a

Average area per holding (ha)g 1970 13.0 11.6 19.4 11.7 21.0 7.7 56.8 17.7 20.7 15.5 169
1977 15.0 14.5 25.4 14.3 25.4 7.9 65.6 21.7 23.5 17.7 177
1978 15.2 14.8 25.9 14.6 25.9 7.9 66.0 22.5 23.9 17.9 180
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From this discussion it is clear that the conflict between agriculture and nature
and landscape conservation is far from over, while it is precisely this polarity
that harms the interests of an important part of agriculture (mostly the less
productive part) as well as the quality of nature and landscape.

10.2 INTENSIFICATION OF AGRICULTURE

At the beginning of the twentieth century, agricultural incomes rose because
of increasing production brought about by land reclamation and improved
biological techniques (e.g. in plant and livestock breeding), coupled with
improved health.

After the Second World War the emphasis in agricultural developments
shifted from an increase in production to an increase in productivity, espe-
cially in output per person and per hectare, resulting in higher farm incomes
even though food prices remained low and production costs rose.

This increase in productivity has mainly been achieved by the following
processes:

(1) increasing use of chemical fertilizers and pesticides;
(2) increasing use of fodder concentrates;
(3) replacement of labour by machines;
(4) improved farm management;
(5) improved external conditions of production.

These processes will be discussed briefly.
Fertilizer application has been raised to maxima of 400-500 kg of N per

hectare per year for clay and sandy soils, and 250 kg of N per hectare per year
for peat soil. Compared with other countries within the European Commun-
ity, the use of nitrogenous fertilizers is very high in the Netherlands
(Table 10.4).

The increased use of fodder concentrates and roughage, together with a
higher density of livestock, has led to excessive production of manure, which
is difficult to dispose of and is often dumped on maize fields and pastures, to
the detriment of the environment.

Mechanization has made great strides (Table 10.4). In dairy farming, for
instance, the introduction of the milking machine has had a great impact on
labour productivity. More and more farmers are forced to milk indoors, and
this has consequences for the distribution of land: it becomes desirable for at
least two-thirds of the land to be located close to the farm buildings. But
mechanization has led to more investment and often to a higher burden of
debt for small farmers. Recently, the introduction of the milk tank for the
convenience of the dairy factories has forced many small farmers out of
business because they were 'unable to invest more in machines. The same is
true for other types of farm machinery, such as harvester-threshers (com-



Table 10.4 Farm machinery and use of fertilizers within the EEC (Selected Agri-figures, 1980)

NL B L D E I UK IR DK EEC USA

Farm machinery, 1977
Agricultural tractors (x 1000) 164 110 1.453 1.382 910 497 125 186 4.827 4.370
Milking machines (x 1000) 76 51 459 383 115 113 44 69 1.309 11
Ditto, per 100 milch cows 35 49 85 37 32 29 63 46 1
Harvester threshers (combines) 6.5 10 171 154 30 58 4.5 41 474 535

(x 1000)
Ditto, per 1000 ha of grain land 28 22 32 16 7.2 16 12 23 18 7.4

Fertilizers (kg per ha of agricultural land
Nitrogenous fertilizers 217 114 100 55 46 63 48 127
Phosphate fertilizers 42 71 66 57 36 32 36 48
Potash fertilizers 54 99 89 47 17 22 42 60
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bines). The new agricultural technology is visible in the landscape in the form
of landmarks such as new farm buildings and tower silos.

The improvement in the external conditions of production has been fos-
tered by the national government by means of the Land Consolidation Act
(1924, subsequently modified in 1938, 1954 and 1975). This government
intervention was necessary because the Dutch farmer was tied to an inherited
traditional agriculture, and therefore there were difficulties in introducing
rationalization.

Land consolidation is the most important policy instrument to improve the
structure of Dutch agriculture, because in many cases plots are small and
scattered for historical reasons, and there are problems of water control and
the size of the farms. After land consolidation, modern technology can be
properly applied. Land consolidation is mainly concerned with the following:

(1) Enlargment of parcels where the individual plots are small. Irregular
fields surrounded by hedges make farming time-consuming.

(2) Accessibility. Agricultural roads are improved by being surfaced and the
road network is enhanced.

(3) Water control. Nearly half of the agricultural land is subject to waterlog-
ging in winter. By canalizing streams and draining the land, the carrying
capacity of the land for cattle and machines is improved. The growth of
plants also benefits, thus increasing production.

(4) Enlargement of holdings. Many holdings are too small and therefore
uneconomic. In 1947 the economically desirable size was 10 ha; today
the norm is 30 ha for arable farming and 25 ha for dairy farming. In a
land-consolidation project, land is bought on the free market and used
for the necessary enlargement of the remaining holdings. As in other
European countries, one of the results has been that the number of
holdings of less than 20 ha has decreased rapidly, while the number of
larger holdings (mainly those larger than 50 ha) has increased
(Table 10.5).

Now more than one-half of the agricultural land-consolidation projects have
been completed or are in progress (Table 10.6).

What kinds of intensification can be expected in the future in arable
farming and dairy farming?

In arable farming, intensification is apparent from the increase in potatoes
and beet in the crop rotation scheme (25% in 1965 and 43% in 1977). This
development is made at the expense of grains, especially rye and oats. Maize
has also become important in relation to dairy farming (0.4% in 1965 and
16% in 1977 in crop rotation schemes). More uniformity in crop rotation can
be expected in favour of potatoes and beet. Other farms, already specialized,
will aim at enlarging their size and increasing their crop yields. These
developmentsrequire a high standard of quality and uniformity of the



Table 10.5 Changes in the size of farmholdings within the EEC between 1970 and 1978 (Selected Agri-figures, 1980)

NL B L D F Ia UK IR DK

Classification of holdings according to size of holding (number)
1970 1- 5 ha 42 497 44 172 1481 405768 325 671 1 487 043 57586 54 604 16579

5-10 ha 39 155 33 059 994 232713 250 466 387213 39 282 56 435 30 077
10-20 ha 52079 33480 1547 267785 354826 182188 49788 81544 43 971
20-50 ha 27 881 17 089 2619 157557 369610 80174 80 545 59 439 144 084
>50 ha 2507 2597 298 19295 120 351 36 845 84 277 14912 8689
Totals 164 119 130 397 6939 1083 118 1 420 924 2173463 311 478 266 453 143 400

1978 1- 5 ha 32478 28 200 962 281 223 221000 1 352 354 36 148 39091 13 910
5-10 ha 27970 19895 581 161229 169000 345 028 32779 42 482 22 495

10-20 ha 39 887 25 901 795 194070 243 000 165 624 40718 76343 33 453
20-50 ha 30 443 19107 1975 177 986 347000 85 768 69 119 73 241 41413
>50 ha 3599 3687 689 29 134 146 000 36293 81 438 22558 10 993-
Totals 134 377 96 790 5002 843 642 1126000 1 985 067 260 202 253715 122264

Ditto (%)
1970 1- 5 ha 26 34 22 37 23 68 18 20 11

5-10 ha 24 25 14 21 18 18 33 21 21
10-20 ha 32 26 22 25 25 8 16 31 31
20-50 ha 17 13 38 15 26 4 26 22 31
>50 ha 1 2 4 2 8 2 27 1 6-
Totals 100 100 100 100 100 100 100 100 100

1978 1- 5 ha 24 29 19 33 20 68 14 15 11
5-10 ha 21 20 12 19 15 18 13 17 19

10-20 ha 30 27 16 23 21 8 16 30 27
20-50 ha 23 20 39 21 31 4 26 29 34
>50 ha 2 4 14 4 13 2 31 9 9
Totals 100 100 100 100 100 100 100 100 100

Average annual increase or decrease of holdings between 1970 and 1978 according to size of holding (%)
1- 5 ha -3.3 -5.5 -5.3 -4.5 -4.7 -1.2 -5.7 -4.5 -2.2
5-10 ha -4.1 -6.2 -6.4 -4.5 -4.8 -1.4 -2.3 -3.5 -3.6

10-20 ha -4.1 -3.2 -8.0 -4.0 -4.6 -1.2 -2.4 -0.2 -3.4
20-50 ha +1.1 +1.4 -3.5 +1.5 -0.8 +0.8 -1.9 +2.6 -0.8
>50 ha +4.6 +4.5 +11.0 +5.3 +2.4 -0.2 -0.6 +5.3 +3.0
Average all

groups -2.5 -3.7 -4.0 -3.1 -2.9 -1.1 -2.3 -0.5 -2.0
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products and therefore homogeneity in soil conditions (physical as well as
chemical). Because of the economies and capacity of machines and their
requirements regarding the size of land parcels, further enlargement of plots
can be expected.

In dairy farming, intensification will involve stepping up the use of ferti-
lizers and the stocking rate per hectare of grassland. Developments in biological
techniques will lead to an increase in production, a more even production of
grass over the seasons, improved land use and fewer crop failures. This can be
achieved by increased use of fertilizers, irrigation and re-sowing poor grass-
land. The consolidation of buildings and holdings will be improved by
reallotment, enlargement of parcels and water management. These labour-
saving developments will lead to the expulsion of the workforce or, if the
workforce is retained, then farm management must intensify still more.

10.3 EFFECTS ON NATURE

No form of land use has had more influence on nature than agriculture, and
therefore ecosystems have changed considerably as a result of agricultural
intensification. Large-scale changes in agriculture have only occurred since
the Second World War, and thus it is only recently that agriculture has grown
from controller of nature and landscape into their greatest threat.

We can distinguish two important groups of causes: (i) interventions in the
sphere of land development; and (ii) changes in the intensity of land use.

For the benefit of nature conservancy, efforts are being made to preserve
the diversity of species of plants and animals by maintaining spatial variation.
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Table 10.6 Completed land consolidation projects since 1924 (in 100 ha)
(Algemene Milieustatistiek, 1977/7 8)

1960 1970 1975 1976 1977 1978

Groningen 30 156 244 370 380 370
Friesland 60 308 674 780 818 872
Drenthe 92 336 665 735 785 785

Overijissel 252 613 824 873 902 939

Geiderland 212 519 847 891 1040 1070
Utrecht 70 143 143 143 143 143
Noord- Holland 49 236 303 313 321 321
Zuid-Holland - 35 115 208 208 208

Zeeland 215 687 814 814 814 814
Noord- Brabant 218 396 1051 1189 1238 1248
Limburg 145 256 451 451 451 451

Nederland 1341 3684 6130 6766 7098 7220
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In contrast, land development techniques aim to equalize conditions as much
as possible.

In former times the possibilities for man to manipulate his environment
were restricted; a farmer was therefore forced to adapt his farming system to
the environmental conditions. In an area with a great variety of dry and wet
habitats and with different soil types, the resulting great spatial variety was
expressed in several kinds of agricultural land use; each land use type was
intrinsically stable. These two features of land use-spatial variety and
stability-accentuated the diversity in the occurrence of plant and animal
species, i.e. their communities and habitats. An important feature of agricul-
ture in the past that supported this differential land use was the limited
availability of extra minerals from outside the systems. There was a more or
less closed system, in which manure was the most restricting element.

10.3.1 Interventions in the Sphere of Land Development

In order to increase food production and productivity, there has been
large-scale interference in the system in recent decades, which has had
far-reaching consequences for nature. The most important will be dealt with
here.

10.3.1.1 Interference in Water Management, to Regularize the Water Table

Generally this has meant levelling off the differences between dry and wet
areas and decreasing the spring floods by canalizing streams and lowering the
water table in areas where it used to be high. It goes without saying that the
ecosystems that are typical for these moist areas have deteriorated greatly.
The list below illustrates the threat to the nearly 100 plant communities
(associations) in the Netherlands that are dependent on moist or wet condi-
tions (after Westhoff, in: de Molenaar, 1980):

facing extinction
gravely th~eatened
threatened
hardly threatened

1%
46%
34%
19%

10.3.1.2 Soil Disturbance

As a result of measures like deep ploughing (disturbance of B horizons) of
sandy soils, levelling the relief, etc., existing and potential spatial differences
in the soil are greatly decreased. The disturbance of B horizons can destroy a
perched water table. Levelling the relief often wipes out micro-differentiation
in ecosystems. These processes have often occurred and still do occur in
Pleistocene areas in the eastern part of the Netherlands.
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10.3.1.3 Enlargement and Alteration of the Parcels

Although these processes are also relevant for cultural and historical aspects
of the landscape, they play an important part for nature conservancy. The
shape and size of the parcels are determined and delimited over most of the
Netherlands by hedges, wooded banks, lines of trees and ditches. These
landscape elements are themselves important for many species of organisms,
and generally speaking their removal leads to a decline in several species of
plants and animals. The enlargement of parcels often coincides with the
disappearance of the line elements (i.e. hedges, lines of trees). Larger land
units mean that the animals have less chance to survive. Hedges and wooded
banks are also important for the regulation of micro-climate. However, their
real function for agriculture is questionable.

10.3.2 Changing the Type and Intensity of Land Use

The decline in the flora and fauna must also be attributed to fundamental
changes in land use. Formerly the rule was for each area to be farmed
differently, according to its physical constraints, but the pattern remained
stable. Modern agriculture has upset this stability: nowadays farming is the
same throughout the country, but is characterized by its mutability. This has
been fatal for wildlife.

A closely related development is the increasing use of fertilizer and the
growing input of minerals in the form of concentrates. These minerals finally
end up on the land. The eutrophication of the soil and of ground and surface
water is stimulated by this process, and so not only agricultural areas but also
natural sites are influenced. The farmer has changed from a collector of
manure into a manure spreader (Figures 10.1 and 10.2). The habitats of
organisms that are adapted to infertile environments are vanishing. The
various types of grassland consists of plant communities that are characterized
by a low species diversity (only a few highly productive species).

Mainly as a result of the processes in agriculture mentioned above, more
than half of the Dutch flora is threatened with extinction. Between 1950 and
1970, 36 species are presumed to have become extinct, while 260 species
were under threat (in 1950 the number of threatened species was 174). This
decline refers to the number of find-spots expressed in standard inventory
grid squares of 5 x 5 km (Table 10.7). The decline is seen in individual
species as well as in the vegetation, which has clearly been impoverished. An
extreme example is the decline in the Cirsio-Molinietum (hay-fields, very rich
in species, with a high water table). The decline of these hayfields, mainly
caused by intensification of agriculture since 1900, is as much as 99.9%.

Another aspect of agricultural intensification that has a negative influence
on nature is the substitution of machinery for manpower. The consequence is
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Figure 10.1 Transformation from collecting manure into spreading manure and
fertilizer (Harms and Kalkhoven, 1979)

an enlargement of scale and further specialization. The use of large machines
leads to local soil compaction, especially on the peat soils. Specialization
diminishes spatial differences (a narrowing to one or two crops).

The withdrawal of manpower also means that the farmer has little or no
time to manage certain landscape elements, i.e. clearing ditches mechanically,
cutting hedges, mowing verges, maintaining agricultural roads by the use of
sods, etc. These landscape elements are no longer maintained, or else are
managed with the help of pesticides or machines. This has had negative
consequences for wildlife.

Finally, the consequences of the accelerated grassland management in
spring need to be mentioned. The result of early spring mowing is that the
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Figure 10.2 Change in eutrophy anthropogenic interference (situation before and
after 1975) (van der Maarel and Dauvellier, 1978)

plant species are not given the chance to flower and to propagate. Moreover,
the intensification of grassland management, together with the lowering of the
groundwater level, have severely threatened the meadow birds. The Nether-
lands is an important area for grassland birds: see Table 10.8 and Fig. 10.3.

Table 10.9 shows the difference in density of breeding pairs on intensively
and extensively managed agricultural areas. In the last 30 years, the number
of breeding pairs of some species of this group has decreased markedly (in
someareasby up to 90%).
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Table 10.7 Decline in the Dutch flora since 1950 (de Molenaar, 1980)

Number of
species % %

Flora:
Total number of species
Number of species that have diminished

diminished by 50%
51-70%
71-90%
91-100%

1502
824
108
423
182
111

100
55
7

28
12
7

100
13
51
22
13

Table 10.8 The population (breeding birds) of
some characteristic bird species of grassland
areas in central and western Europe as percent-
ages of the populations (de Molenaar, 1980)

Black-tailed godwit
Lapwing
Redshank
Ruff
Snipe

90%
50%
50%
75%
40%

Breeding density

I > 1p/10ha

011p/10ha

<0,1p/10ha

Absolute numbers
, 1 - 5 .26-50
'6-25 .>50

Netherland 115,000=80%
of European population

Figure 10.3 Distribution of the black-tailed godwit as a breeding bird in Central
Europe, 1966-75 (Glutz von Blotzheim et al., 1977)
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Table 10.9 Density of breeding sites of some bird species of grassland areas, in
pairs/100 ha, in the polder 'de Schermer' (Eyerman, 1975)

10.4 EFFECTS ON CULTURAL AND HISTORICAL ELEMENTS AND
STRUCTURES

The landscape itself is the expression of both natural and cultural processes
that are operating today or have operated in the past. Therefore the landscape
is like a palimpsest, on which every generation has put its own marks,
sometimes partly or entirely erasing the signs made by the preceding gener-
ation.

The landscape can be compared to a history book: the elements and
patterns in a landscape may tell its history. Examples of elements are farms,
mills, bridges and archaeological sites (e.g. burial mounds, stone circles).
Examples of patterns are settlement patterns and road patterns. To trace
changes in the landscape pattern, old topographical maps of the Netherlands
have been compared with recent maps (dating from about 1970). Attention
was paid to land ownership, accessibility, cultivation and urban sprawl. The
changes are shown in Figure 10.4.

Because agriculture has developed along only a few lines in the Netherlands
(crop-growing or large-scale livestock farming), regional variations are being
ironed out. This levelling process is also seen in the following cultural and
historical aspects of the landscape:

(1) Parcels. Parcel size has increased: the parcels have become more rectan-
gular to facilitate cultivation with heavy machinery.

(2) Patterns of ditches, hedges and wooded banks. These are intimately
associated with parcels and parcel patterns, and have therefore declined
markedly.

(3) Road patterns. Old roads have often been paved and widened. Almost
inaccessible areas have been opened up. Transport by boat-formerly
the norm for large parts of west Netherlands-has become exceptional.

(4) Settlement patterns and architecture. Because of research on the most
efficient ways of building, and improved communications, the enormous
regional variety in farm architecture has given way to a few types of
farms. The traditional way of building is often no longer practicable.

Extensive Intensive
Species management management Decline (%)

Oyster-catcher 33 0 100
Lapwing 133 4 97
Black-tailed

godwit 120 2 98
Redshank 53 4 92
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Figure lOA Degree of change of landscape pattern (Jaarverslag Rijks-
planologische Dienst, 1974)

Often the settlement patterns have also changed, especially in land
consolidation areas. Patterns in which farms were clustered have changed
enormously because of the re-siting of farms (especially in the eastern
and central parts of the Netherlands).

(5) Land use. The diversity of land use types has also diminished strongly
because of the disappearance of mixed cultivation. The contrast between
wet and dry areas on a farm, or near and far parcels, has vanished, thanks
to improved drainage and land consolidation, respectively. This, and the
loss of the farming system's self-sufficiency, can be mentioned as causes
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of the disappearance of several land use types. Some traditional activities
(e.g. harvesting thatch) are no longer economic and have almost disap-
peared. Where old arable land has been converted into grassland, these
'essen' (interesting from the archaeological point of view) have become
difficult to distinguish in the landscape and archaeological research has
become more difficult.

The developments mentioned above pose a threat to the regional identity of
the rural area. Research should be done on regional rural architecture, and
areas should be managed more in accordance with their regional features.
This would enable the 'living' landscape to continue to evolve and maintain its
diversity.

10.5 EFFECTS ON THE SCENERY

Landscape is a source of sensual perception. The information in the scenery is
picked up and interpreted by people. The interpretation is influenced by prior
experience, knowledge, memory and other factors.

There are three main criteria by which the perceptions of scenery can be
classified:

(1) cognitive aspects (e.g. legibility, orientation and identity);
(2) emotional aspects (e.g. beauty, naturalness, history, security and concept
. of place, symbolic significance, stress and hazards);
(3) behavioural aspects (e.g. accessibility, flexibility and congruence between

form and function).

The changes in the scenery resulting from the intensification of agriculture
have to do with convergent developments in the rural areas. As explained
earlie,r in this chapter, the process is one of levelling: characteristic features
become blurred.

Typical extensive, open landscapes have become more closed (e.g. because
farms have been re-sited); closed landscapes have been made more open by
enlargements of parcels and removal of hedges and small woods (Fig-
ure 10.5).

Since the 1970s, research has been done on the visual analysis and
perception of different landscapes (Coeterier, 1979; Landschapsbeeld, 1976;
de Veer and Burrough, 1978).

Several case studies have shown that these changes (especially in the land
consolidation areas) are fully experienced by a large part of the population,
mostly in a negative way (Coeterier, 1979).

10.6 INTERNATIONAL ASPECTS

The background to agricultural intensification in the Netherlands and its
effects on nature and landscape can be placed in an international context.
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Figure 10.5 Small woods and hedges in 1950 and 1960 in a land consolidation area in
'de Achterhoek' (East Netherlands)

In the first place it has to be stressed that the development of Dutch
agriculture is closely connected with the policy of the European Community.
When considering the effects of agricultural intensification, we have to
remember that some effects can cross frontiers. Also, Dutch nature and
landscape are characterized by some internationally recognized specific qual-
ities.
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According to the Treaty of Rome, the agricultural policy of the European
Community must fulfil the following tasks:

(1) deliver a reasonable income to farmers on well-managed enterprises;
(2) supply food to the European consumer at reasonable prices;
(3) not lose sight of the interests of trade with the rest of the world;
(4) help improve the farming structure by encouraging efficient management

and sale.

For these purposes a Community marketing and prices policy was developed
in the 1960s. In an attempt to keep pace with other economic interests, the
Common Market introduced guaranteed prices above world market level.
The difference between the guaranteed price and the market price is paid by
the members of the Common Market. However, unrestricted production for
these prices has caused structural surpluses in agricultural products (in the
Netherlands especially in dairy products).

Faced with the fact that the organization of marketing and prices was not
effective in solving problems in agriculture, in December 1968 the Commis-
sion introduced the '1980 Agricultural Memorandum', also known as the
'Mansholt Plan'. In the 1970s, this formed the basis of the policy on
agricultural structure which was formulated in the following main directives of
the Council of Ministers:

(1) the modernization of agriculture (Directive 72/159/EEC);
(2) promoting the closure of agricultural enterprises and the use of the land

for the enlargement of other enterprises (72/160/EEC);
(3) the socio-economic enlightenment and education of people working in

agriculture (72/161/EEC);
(4) compensation for permanent natural handicaps (hill-farming ruling; 75/

?68/EEC).

One of the results of this policy was that many farmers had to be phased out
gradually, and some agricultural land had to be abandoned. In certain cases,
farming on marginal land was subsidized for particular reasons (e.g. to ensure
people remained in an area, for land conservation, etc.). In spite of these
structural arrangements, the surplus in products has persisted.

Aware of the consequences of its policy for nature and landscape, in the
1970s the Commission initiated, as it were retrospectively, some studies on
the ecological consequences of modern production techniques in agriculture.
The results of these studies are still not traceable in the agricultural policy of
the European Community.

The frontier-passing influence of intensification in agriculture is limited to
just one of the migrating factors moving across Dutch frontiers: migrating
birds. Because of its location the Netherlands cannot influence neighbouring
countries by way of surface and groundwater, but can only be influenced by
them. The influence of migrating birds cannot be quantified. Nevertheless, it
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is clear that given the important function of the Netherlands for international
bird migration (as shown in Figure 10.3), the impact of agriculture on certain
habitats will extend beyond the Netherlands. This is especially true for the
species restricted to wetlands, e.g. waders and geese. As described earlier,
lowering the water table is one of the major ways of improving physical
conditions for agriculture.

Some Dutch landscapes are unique. This applies, for instance, to the
low-lying polders and meres on abandoned turberies. This is, of course, true
with respect to the scenery and the cultural and historical conditions, but also
holds for the ecological conditions.

Intensification has also created some new landscapes (e.g. the polders
claimed from the former Zuiderzee).

10.7 DEVELOPMENTS IN RURAL PLANNING POLICY

In this section attention is focused on the role of the national government, vis
a vis developments in agriculture, the measures it has taken to stop the
decrease in quality of the environment, and existing ideas about the pos-
sibilities of reconciling agricultural interests and the conservation of nature
and landscape. Dutch government policy in rural areas was mainly directed at
stimulating the intensification in agriculture to improve farmers' incomes. To
achieve this, national government had two instruments at its disposal: the
agricultural structural policy, and the marketing and prices policy.

The marketing and prices policy of the national government is, to a great.
extent, determined by the policy of the Common Market.

The agricultural structural policy of the national government fits in with the
policy of the Common Market. For many years land consolidation formed the
cornerstone of the agricultural structural policy. At first, land consolidation
focused on agricultural interests only, but since the 1960s it has broadened its
interests. Meanwhile, in agriculture there has been a shift from increasing
production to increasing productivity. The multiple interests of land consoli-
dation include improving outdoor recreation facilities, establishing nature
reserves, and landscaping, as well as improving the physical conditions of
agricultural production.

The promotion of other interests concerning nature and landscape is not
only a matter of the preservation and rehabilitation of endangered flora,
fauna and aspects of our cultural heritage, but also of the conservation of
entire existing landscapes. To permit the latter, the government proposed the
establishment of National Landscape Parks, i.e. areas characterized by a
combination of nature reserves, traditional agricultural land and buildings or
sites of historical and cultural importance. To prevent farm income in these
areas dropping below the average because of the deliberate attempt to forgo
agricultural rationalization and intensification, it was proposed to set up
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'management areas' inside and outside NLPs. These would be areas of some
200 000 ha where farmers would voluntarily manage their farms under re-
strictions, for financial compensation. Thus, agriculture would be spared from
modernization by the establishment of nature reserves on the one hand and
by the introduction of management areas on the other hand. In this way,
government policy would not only benefit interests other thim agriculture, but
would also conform to Common Market policy by discouraging farming on
marginal agricultural land.

So far, these government proposals have not produced satisfactory results.
There has been much resistance from the farmers to the concept of the
National Landscape Park. They fear they will have to relinquish their inde-
pendence and become park wardens instead. Only a few farmers have
expressed willingness to enter into management arrangements in accordance
with the governmental proposals. The nature and landscape conservation
lobby are also less than enthusiastic about the government's proposals. They
fear that saving areas in national landscape parks will be accompanied by
further intensification of agriculture on the rest of agricultural land. Thus the
establishment of landscape parks would lead to a deterioration in the rest of
the landscape. It would also mean that preserved natural areas would remain
like islands in a hostile sea. This would discourage interaction between
organisms and lead to a further decline in ecological quality. The policy would
lead to the spatial segregation of agriculture from nature and landscape
conservation. Physical planners respond to the enlargement of scale in
agriculture by saying that their policy in the rural areas would be to enlarge
the scale of the conservation of nature and landscape concomitantly, by
establishing large national landscape parks. But this is not a real change in
agricultural policy.

The nature and landscape conservation lobby has become aware that
preservation for the short term without changing the roots of agricultural
development means even more decay in the long run. The strategy of the
lobby has shifted from protection to active attack on the bottlenecks of
agricultural policy. This strategy has found support among many farmers who
are not satisfied with agricultural policy. They are aware that the policy is
unable to solve the problems of surpluses, and in addition farmer redundancy
is increasing because of the closure of farms that cannot fulfil the require-
ments for enlargement of scale.

The starting point for a new conservation strategy is the concept that a
reasonable existence for farmers must, as far as possible, be in harmony with a
warranted management of nature and landscape. It is essential to have a
policy focused on production control. This could be achieved by a prices
policy that would pay more for the first part of the production than for the
following part. Production control would enable the total volume of dairy
production to be fixed at farm level. This would mean that a further
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intensificationof landuse wouldbe limited.It is alsopossiblethat in future
the farmer could direct his skills to limiting costs and to enhancing the quality
of the products as much as to increasing production. Only under these
conditions will it be possible to integrate the production function with the
management function in landscape.

10.8 CONCLUSIONS

As shown above, there always has been a strong relationship between
landscape (and nature) and agriculture. In the past the agricultural system was
strongly restricted by the environmental conditions and man was forced to
adapt the land use system to local circumstances. The inability of man to
manipulate these conditions resulted in a further fundamental differentiation
of nature and landscape in space as well as in time. The factors man and
environment were in equilibrium.

The intensification of agriculture as described earlier was made possible by
technical progress. The landscape became modelled more and more according
to rules for maximum food production. The subtle interaction between man
and nature and landscape, which had existed for centuries, was disturbed.
Man became dominant.

The consequences of this intensification of agriculture for nature, cultural
and historical elements and structures in the landscape and for the scenery
were enormous (as illustrated earlier). In other words, the production func-
tion of the landscape increased, but other functions that the landscape fulfilled
for man and society decreased markedly: information functions (recreation,
education, gene pool) and the natural regulation function.
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