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10 P. Scort

Under 2

Fig. 1. Labour units per property

of labour per property falls in the middle of the third ranking category of labour
input per holding. Clearly it is in the input of land rather than of labour that the
scale of Australian agriculture is most apparent. In the Kimberleys for instance
the average extent of agricultural land per property exceeds 200 000 ha and in the
Alice Springs region 350 000, while in the Victoria River region of the Northern
Territory it approaches 500 000 and on the Barkly Tableland 600 000 ha. While
the world criterion of farm size for specialized grazing is obviously applicable to
Australia, it strikingly understates the actual scale. Even in the extensive sheep
region of Western Australia the average holding of agricultural land exceeds
150 000 ha. Similarly all regions of specialized grain-livestock agriculture, of large-
scale agriculture oriented toward stock breeding, and specialized industrial-crop
production have average holdings wholly confined to the highest category. On the
other hand, intensive horticulture and irrigated agriculture tend to have less agri-
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The typology of Australian agriculture 11

cultural land per holding than specified in the world typology, and large-scale agri-
culture oriented toward industrial crops somewhat more.

Livestock units per property again emphasize the scale of Australian agriculture
in the north and the northwest (Fig. 3). However the divergence of the Australian
pattern from the criteria cf the world typology is much less than in respect of either
labour or the land input per property. Only large-scale agriculture oriented toward
stock breeding and specialized livestock husbandry have ratios of livestock to pro-
perties that concentrate within the upper part of the range specified in the world
criteria. The evidence suggests that the distinctive scale of Australian agriculture
is primarily a function of low carrying capacity. Nevertheless the number of live-

o2
™ )G
:-.;_’ 5 Py
% o
) — 1y
—— M
[ — 1 P P\
)
@ P ry
TE N
M‘
7
»
- 02-04
KM
Under 02 UL -

Fig. 2. Agricultural land per property in 1000 hectars
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12 P. Scott
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Fig. 3. Livestock units per property

stock units per property exceeds 13 000 in the Victoria River region and on the
Barkly Tableland.

A fourth variable relating to the size of holdings is the gross agricultural output
in conventional units per holding. Although a more appropriate measure of scale
in a commercial export-oriented agricultural economy would be gross farm return,
the use of conventional units not only highlights the scale of farming operations
in Australia but facilitates classification. Thus the specified criteria in the world
typology are for the most part applicable only to horticulture and irrigated agri-
culture; in all other types, and particularly in specialized livestock breeding, the
world criteria understate the scale of most Australian farm operations. By doing
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The typology of Australian agriculture 13

so however the criteria can be readily modified to accommodate a very high pro-
portion of Australian agriculture whereas a typology based on gross farm income
would present problems. For the size of farm incomes fluctuate sharply with fluc-
tuations in commodity prices and in several agricultural types farm incomes have
latterly been depressed through a cost-price squeeze. As a result, there is a wide
range of actual incomes in most agricultural types, rendering classification by in-
come criteria difficult.

ORGANIZATIONAL AND TECHNICAL CHARACTERISTICS

Owner operation together with the scale of farming produces by world standards
a remarkably low level of labour input per unit area, so low in fact that the unit
area employed in Figure 4 is 1000 ha of agricultural land compared with only 100 ha

Fig. 4. Labour units per 1000 hectars
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The typology of Australian agriculture 15

in mechanized industrial-crop production than the world criteria specify. On the
orther hand, the extent of irrigation in Australian horticulture and large-scale agri-
culture oriented toward industrial crops would seem to be lower.

Permanent pasture is the most distinctive feature ofithe Australian rural landscape,
so much so that only in respect of specialized grazing and industrial-crop growing
do the world criteria for permanent grasslands match Australian conditions (Fig. 5).
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Fig. 5. Pasture as percentage of agricultural land

Since intensive livestock farming is based on pasture grazed throughout the year,
the grassland criteria for large-scale agriculture oriented toward livestock breeding
as well as for specialized breeding strikingly understate the Australian situation.
The same holds for specialized grain-livestock agriculture and particularly for hor-
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18 P. Scort

scale agriculture oriented toward livestock breeding. Finally horticulture is the only
type where more criteria have been modified than have been adopted.

Figure 6 depicts the resultant pattern of major Australian agricultural types.
No attempt has been made, given the map scale, to differentiate the various types
of arable farming. However the differentiation of specialized livestock breeding from

/ : :
Intensi . : yat \_‘\‘\\ 27 B
ntensive cropping systems \\\XI\\:’; 28
% Specialized livestock breeding 3
N Large-scale livestock breeding

E Specialized grain-livestock agriculture

Extensive livestock grazing

Fig. 6. Pattern of agricultural types

',l

large-scale agriculture oriented toward livestock breeding largely separates dairying
from intensive sheep and beef-cattle farming. In Table 1 these two types are distin-
guished in respect of no less than ten of the twenty criteria. But if double classes
were employed for most variables, as in the world typolegy, then these two types
would have almost identical criteria, the only difference being in their degree of
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36 R. D. Hill

Grassland under coconut is grazed in some areas but even this is not common,
while true grassland scarcely exists.
24. Land under primary food crops
Scale value  Numerical value
1 < 5%*
See comment to 22 above.
25. Production orientation, as proportion of animal products to total output
Scale value =~ Numerical value
1 < 19%*
No data.
26. Commercial production orientation, as proportion of marketed animal pro-
ducts to total commercial production
Scale value =~ Numerical value
1 < 0.1%*
27. Industrial crop orientation

Scale value = Numerical value
5 > 95%*

PLANTATIONS

In Malaysia, a plantation (estate) is legally defined as a holding of over 40 ha
(100 acres) which means that certain very small estates, which necessarily employ
wage labour, are enumerated as small-holdings. The estimates presented here have
been based upon official data. The latest year for which even reasonably comprehen-
sive statistics are available is 1972 (Table 1).

TABLE 1. Malaysia: Estate (plantation) statistics, 1972

Number: Rubber Qil palm Coconut
Sabah 114 54 n.a.
Sarawak 20 3 n.a.
Peninsular Malaysia 1,908 574 38
2,042 631 —
Area (ha):
Sabah 28,107 23,160 10,511
Sarawak 2,997 7,350 n.a.
Peninsular Malaysia 610,300 436,150 20,729

641,404 466,660 -

Production (tonnes): Rubber Qil palm Coconut
0il Kernels

Sabah 9,862 44,352 8,500 n.a.

Sarawak n.a. n.a. n.a.

Peninsular Malaysia 659,500 646,625 134,804 n.a.

Compiled from various offcial sources, (n.a. = not available)
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The Indian experience 53

It is, therefore, highly suitable for the derivation of indices or percentages needed
for the classification of diagnostic parameters into specific types of agriculture.
The parameters are represented in the indices so that the data may be compared and
normalized. The indices are calculated in various units of measurement such as per-
sons, hectares, kilogrammes, horse power, monetary or grain units and percenta-
ges etc. The normalisation is arrived at by substituting each index value or the per-
centage of the given agricultural characteristics with its placing/rating in six broad
classes, i.e. 0 — insignificant, 1 — very low, 2 — low, 3 — medium, 4 — high, and

1

Fig. 1. Types of agriculture in Haryana state (1975-1976) in world perspective
For explanations of types 1-VIII see p. 62,



TABLE 1. Diagnostic parameters for the classification of

Major Agricultural
I. Coarse and II. Fine food- III. Fine food- IV. Wheat do- V. Coarse
fine foodgra-  grains and grains do- mination foodgrains
ins dominat-  sugar cane mination region hav-  domination
ion region domination region ing potent-  region hav-
Parameters having po- region ialities for ing poten-
tentialities sugar cane tialities for
for wheat/ cultivation  wheat/cot-
rice cultiv- ton cultiv-
ation ation
Index Class Index Class Index Class Index Class Index Class
1 2 3 4 5 6 7 8 9 10 11
A: Social and
ownership
*(1) Proportion
of agricul-
tural land
that is op- 10.64 1 539 1 439 1 4.07 1 13.00 1
erated under
the share-
tenancy
*(2) Proportion
of agricul-
tural land
that is ow-  81.50 5 86.91 S 8492 § 87.18 h) 83.84 S
ned in ow-
ner-like pos-
session and
cultivated
B: Size of holdings
*(3) In terms of
a number of
actively em-
ployed pe- 2.0 2 2.0 2 2.5 2 2.5 2 2.0 2
ople per
1 agricultu-
ral holding
*(4) In terms of
total amount
of agricul- 4.62 1 SH2F RA2 536 2 5.11 2 543 2
tural land
per 1 hold-
ing
*(5) In terms of
gross agri-
cultural out-
putincon- 40.93 1 93.03 1 10000 2 81.40 1 60.27 1
ventional

grain units
per holding



agriculture into agricultural typology in Haryana, 1975-1976

Regions

VI. Coarse food- VII. Food-

grains domin-

grains and

VIII. Food-
grains domin-

IX. Coarse

foodgrains

X. Coarse Food-
grains domin-

ation region cotton do-  ation region domination  ationregion  Haryana
having poten- mination having po- region hav-  having po-
tialities for region tentialities ing poten- tentialities
cotton/wheat for improv- tialities for ~ for dry far-
cultivation ement wheat/oil- ming pro-
seeds cul- grammes
tivation
Index Class Index Class Index Class Index Class Index Class Index Class
12 13 14 15 16 17 18 19 20 21 22 23
8.27 1 8.16 1 822 1 11.65 1 5.70 1 7.49 1
88.21 5 87.52 5 84.81 5 82.10 5 91.61 5 86.22 5
1.9 1 1.9 1 1.9 1 2.0 2 1.9 1 2.06 2
5.68 2 6.65 2 416 1 49 1 4.49 1 5.15 2
49.18 1 77.80 1 4946 1 5277 1 35.70 1 63.65 1
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1 2 3 4 5 6 7 8 9 10 11

C: Organizational
and technical
*(6) Inputs of
family labour
in terms of
number of 43 4 41 4 45 4 48 4 42 4
people activ-
ely employ-
ed in agri-
culture per
100 ha of
cultivated
area
*(7) Inputs of
mechanical
power in HP
per 100 ha 12 2 40 4 40 4 32 3 7 2
of cultivated
area

*(8) Chemical
fertilizing
in terms of
an amount 49.94 3 161.81 4 123.08 4 76.55 3 30.23 3
(kg of che-
mical fertil-
izers used
per 1 ha of
cropped area)

*(9) Irrigation
measured by
the propor-  23.05 2 80.17 5 90.63 5 84.74 5 53.25 3
tion of irri-
gated to the
total culti-
vated area

*(10) Intensity of

cropland use
in terms of
the ratio of  46.50 3 64.14 4 69.00 4 44.02 3 39.92 2
the harves-
ted to the
total arable
land

(11) Wooden
ploughs per
100 ha of 19.74 16.50 18.53 31.86 31.12
cultivated
area
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g 13 14 R i 19 20 21 2 23
34 329 3 45 AN LR 75) 4 4 4
12 2 & 2 319 2 25 310 00 B 3
18.43 2 3797 . 30 ' 4330 4340523008k N6 10 ke 2 G008 P S
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1 2 3 4 5 6 7 8 9 10 11

(12) Iron ploughs
per 100 ha 34.75 39.27 31.12 5.24 6.27
of cultivated
area

(13) Iron-based
appliances
per 100 ha 82.22 124.02 109.74 63.26 39.03
of cultivated
arca

(14) Overall HP
per 100 ha 79 109 99 84 49
of cultivated
area

(15) Tractors per
1,000 ha of 2.15 15.12 13.59 8.62 2.15
cultivated
area
(16) Area under
high yield-
ing varieties  26.53 2 66.74 4 63.64 4 56.75 3 20.08 2
as percentage
of the total
cropped area

(17) Hired labour
input in
rupees per 65.04 219.09 182.53 71.31 35.32
1 ha of crop-
ped area

D: Production

(18) Land pro-
ductivity ex-
pressed in
gross agri-
cultural out- 9.64 2 21.28 3 21.61 3 18.93 2 11.46 2
put in con-
ventional
grain units
per 1 ha of
cropped area

*(19) Labour pro-
ductivity ex-
pressed in
gross agricul-
tural output  34.95 1 69.96 2 7408 2 48.15 2 35.57 1
in conven-
tonal grain
units per 1
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21 22 23

12 13 14 15 16 17 18 19 20
27.89 2 42.46 5 2478 2 2898 2 21.38 2 35.19 2
75.51 4 67.42 4 8010 5 8184 5 89.64 5 77.92 4
13.99 1 17.41 1 484 1 736 1 2.83 1 9.33 1
66.32 4 40.91 3 45.71 3 5264 3 78.52 4 45.31 3
8.56 1 25.98 2 3439 2 27.67 2 11.11 1 31.62 2
9.59 1 14.37 1 1142 1 998 1 7.27 1 11.68 1
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The Indian experience 63

TYPE I

Semi-commercial or commercial in places but not pure commercial production,
fine foodgrains oriented agriculture not suprisingly proved the most widely distri-
buted of the eight principal types of farming listed for Haryana. Fine foodgrains
and sugar cane, and fine foodgrains dominated areas come under this type. It is
found in the Bhangar and the Khaddar terrain, with dry subhumid and semiarid
climates concentrated in the northeastern segment of the state. The level to nearly-
level arable land of alluvial texture is dominated by tubewell irrigation. Therefore,
irrigation is intensive and certain. The average size of the net operational holdings
in the larger perspective is small but fortunately the proportion of owner-operation
is very high. A very high level of mechanisation, a high intensity of biochemical
inputs-use, certainty in water supply and a high proportion of hired labour input
are characteristic of this region. However, agriculture with high to very high levels
of inputs is of medium agricultural productivity and semi-commercial character.
Food crop cultivation is carried on with an insignificant share of animal and vege-
table production, with further specialisation in fine food grains. The proportion of
industrial crops was very low save the secondary status of sugar cane in the north-
eastern parts of the region in the tehsil of Jagadhri. But no less striking is the fact
that the almost intensive level of inputs-use is not showing proportionate results
in production. Therefore, it is suggested that the level of productivity should satisfy
the intensity of inputs-use. It can be achieved by providing farm education to the
rural community through the Extension Service Organisation. In addition to this,
the improvement value (see Table 2) reveals fairly good chances of improvement in
soil productivity.

TABLE 2. Coefficient of improvement ratio* (P’/P) based on soil productivity (P)
and potentiality (P’) rating

Types of agriculture (Refer to Figure 1)
I 1I I v v VI VIL VIII
Coefficient
of improve-
ment ratio
(P’/P) 2.43 3.29 1.59 2.36 2.27 1.80 3.17 245

* Coefficient of improvement ratio has been calculated by use of the method suggested by Riquier
et al. (1970).

The improvements in soil productivity can be effected by the regular application
of organic manures and the use of farm waste, by field levelling and bunding, by
laying stress on soil and water conservation measures, and by adopting scientific
methods of cultivation. At places soils can be made equally productive by preventing
periodic flooding. Over wider areas the adoption of proper reclamation measures
to tackle the menace of soil alkalinity and/or salinity need to be propagated so that
the soil productivity may be brought to a par with soil potentiality.
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72 B. L. Sharma

tural, spatial, and functional relationships within the various types of regional pro-
cesses. The regional concept itself has been defined in as many as versions as there
are disciplines.

It has long been felt necessary, by planners in general and geographers in parti-
cular, to delimit the regional boundaries into a coherent and homogeneous character.
Because, without it, no plan project can be initiated in regional development. Here,
the author takes a note of agricultural types for regional planning purposes. These
agricultural types are based on the I.G.U. Commission Report on Agricultural
Typology: World types of agriculture (Kostrowicki, 1976), which not only provides
a composite methodology for indentifying major types of agriculture, but also the
long felt demarcation of agricultural regional boundaries. Thus, the study of Raja-
sthan state based on the scheme of I.G.U. Commission Repcrt and methodology
provides a key to the agricultural regional approach for future plans.

The state’s agricultural pattern by and large has, therefore, evolved from its
physico-geographic conditions on the one hand and socio-cultural complexes on the
other. The marked differences of physicgraphic units as a result of physico-geogra-
phic conditions and the dissimilarities of components within units are characteristic
of erect regional ‘types’. Their sequencial arrangements are prescnted in the form

'~n““M

HH!“ “

ARG SRRLGNL NN [ .

5 "‘) U "W [[IIHL,.
| l | [~
lig - 1

Fig. 1. Agricultural typological regions, 1971
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O
of a code T (type) = S 3 C, representing social, organizational, production and

structural characteristics of variables (Table 1). Each individual variable represents
its taxonomic character and helps in forming ‘type’. Thus the homogeneous char-
acter of types distribution form typological regions. Eight different types have been
identified in the state of Rajasthan (Fig. 1).

TYPOLOGICAL REGIONS

A change in the nomenclature of various types has been introduced in the new
version (Kostrowicki, 1980) so as to describe their hierarchical orders after computing
various methods like the gravitation method, FARELL method, IDWER method,
ORLINE method etc. to make agricultural typology more effective. The groupings
of various homogeneous types are obtained through many testings using the above
methcds. But in the state Rajasthan the Ward method and the Szyrmer diagram have
been used to group the types into various orders, i.e. Ist, 2nd and 3rd order (Fig. 2).
Here, there is a little change in orders from the old typogram (Fig. 3) which is evid-

_——_
7 —_—

N\
O\ RAJASTHAN STATE
Mmc W\ y
Vil Mm, i
[N =i e e a0 )
e — e e
; o £
E ; .
g WV
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i ~ 1\ Vil I
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€ 7Et T
4 o
" /
\ " Tir |
|
; \
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. E /A“\" / 4
~— \\ vi i/
“-\\" Ti :I‘
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\ 1 |
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Fig. 2. Typological hierarchy, 1971
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RAJASTHAN TYPOGRAM
1971

= 11,12,13

—— 14,1516
17,1819

RS

0 S0 100 150 200 km

Fig. 3. Typogram, 1971. Number of deviations between model types

ently noticed viz. the two previous groups of types, i.e. Tds and Tjn are emerged as
one Tir type of 3rd order. Thus it is very helpful in identifying the hierarchical
orders of their differences.

1. Toc/Eth

‘E’ is the Ist order type which represents ‘traditional extensive agriculture’.
“Et’> stands for the 2nd order meaning “current fallow subsistence to semi-subsisten-
ce agriculture’, while “Eth’ is ‘current fallow agriculture with migratory herding’
in the 3rd order of this type. This type is found over an area of 10 298 thousand ha
or 33.29, which is the largest of this type in the state. It is a sub-division of tradi-
tional small scale agriculture. The main characteristic of this type has been expres-
sed as current fallow (or at times long fallow) because of seasonal cultivation (i.e.
Kharif) on vast areas leading only to subsistence or semi-subsistence. Whittlesey
(1936) regarded this intention as critical: “No farming region lives wholly without
exchange surplus, but the percentage of goods exchanged in the total produced
ranges from almost nothing to very nearly everything”. Where a rotational crop
system dominates with jowar, bajra, pulses and oil seeds etc., merely depending on
poor economy of exchange of goods, the other associated activity in such vast areas
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GEOGRAPHIA POLONICA 46, 1983

TYPES OF AGRICULTURE IN NORWAY BY THE TYPOGRAM METHOD:
NOTES ON THE PROBLEM OF ESTABLISHING COMMERCIALIZATION

lAADEL BRUN TSCHUDII, HARALD JOHANSEN

Institute of Geography, University of Oslo, Norway

The purpose of this paper is to test the typogram method for the agrarian con-
ditions of Norway by applying the 22 variables and the five classes of the 1974 model*.
In Norway an agricultural census is made every tenth year. Our data were taken
from the 1969 census. In calculating the scores in the table some data were got
from other sources of the Central Bureau of Statistics, notably the results of annual
sampling surveys. Aggregate data at county level were used on the assumption
that this would be the most expedient for comparison on a world scale (Table 1).

Nearly all holdings in Norway are operated by owners of the land. Only
some 6 per cent of all holdings are tenancies. Renting of some land in addition to the
owner-operated areas of holdings has, however, been somewhat on the increase
lately due to the abandonment of farming by the young generation for urban occu-
pations. However, this development has not in any sense been sufficient to alter
social and ownership characteristics.

Size of holdings turned out to be more uniform than one should have expected
in terms of all the four variables under this heading. To account for this is not easy,
even if one takes into consideration that subsidiary income may have evened the
scores, especially for the poorer endowed parts of the country where holdings are
particularly small. Regarding variable 5, number of livestock per holding, the south-
westernmost county of Rogaland, the most intensively and productively farmed
one, points itself out as very densely stocked along with the southeasternmost county
of Gstfold close to the biggest city market. Incidentally, fur-bearing animals and
bees are considered external. Neither are crops under glass included in variable 6,
but this should make no difference except at a much lower level of aggregation.
Concerning this variable, gross agricultural output in conventional units per one
holding, a certain skewness is derived from double counting of grass and other home-
grown fodder along with milk. To correct this would have entailed too much extra
work for the purpose of this paper.

* Cf. J. Kostrowicki, The typology of world agriculture. Principles, methods and model. types,
Warsaw 1974.



TABLE 1. The characteristics of Norwegian agriculture by 22 variables

County A.l1/2 B3 4 5 6 C.J7 8 9 10 11 12 13 14 15 DJd6 17 18 19 20 E.21 22
Gstfold 1.3 126 11.1 616 103 2.2 4838 184 2.0 975 09 11.7 88 49 474 87 42 020 51 59
Dstfold score 12 il 9k 3. 2. 2. 2. SN 4%l 1. 4. 4. 45555 403, & &
Akershus/Oslo 1.2 123 91 531 9.7 32 467 169 33 972 1.2 150 74 43 443 85 37 021 53 63
Akershus/Oslo score el 2 2o 2. 2. 28 5 Lo g bl - Aadlo 1. F Cow 8o A & F db
Hedmark 1.0 74 6.5 331 135 3,8 495 167 3.2 974 1.1 126 87 45 331 83 37 023 55 66
Hedmark score B/ PR E)” 2. o 25 2. 55 4. 1. 45 SI¢ 1. 4. 34 4= 0S8 4T 830 3w #4%
Oppland 13 6.8 85 360 19.2 55 529 149 8.6 985 0.7 19.6 125 53 277 83 44 031 63 76
Oppland score P/P 1. 2. 2. Do 3o 2. 5 Ay, - il 4, 1. 1. 4. 4. RIS R 3 4. 4.
Buskerud 1.1 65 5.8 322 169 52 611 170 5.7 953 2.6 174 90 50 293 81 40 0.19 51 63
Buskerud score I/ O 2. o & 2. 5. b g 4% 1. 1. 4. 4. JmgaSR 4T DN % 4k
Vestfold 12 101 79 558 11.8 2.1 561 207 54 964 19 9.7 78 55 465 89 49 0.19 43 49
Vestfold score B/ RERRTED ) P Pk 2 5. SRR 4% 91 1. SRNAY 42 SRR A0 3. 3.
Telemark 09 45 49 310 199 94 663 139 2.2 937 3.0 219 108 68 345 83 57 0.26 39 47
Telemark score PP 1. 1. 2. 2. 3. 3. Sttt Wik 4% ] 2. Ly lh L o L e P &
A. Agder 09 33 45 178 272 164 674 213 69 8.2 3.6 213 136 54 197 74 40 0.19 56 76
A. Agder score 2 il e 2 2 & 4. S8 SR o s 2. 4. 4. 3 R AT DS 3. 4.
V. Agder 0.8 3.7 5.6 195 21.8 11.2 444 192 24 972 1.5 271 154 53 244 75 40 030 65 87
V. Agder score B/ P | 2o 2. 34 3. 5 4. 1. 4: 1. 25 4; 4y 34 45 4, 3. 4. 5.
Rogaland 14 69 20.1 666 20.1 109 658 459 2.6 97.6 12 448 289 96 476 84 81 033 78 92
Rogaland score IR il 25 B 2 & 3. S. &l 4. 1. 3. 5. 4. 4D SRS ST 4TSS
Hordaland/Bergen 1.2 41 6.6 226 293 11.1 520 240 3.6 943 3.8 421 160 55 188 69 38 0.33 62 89
Hordaland/Bergen score 1912 = 5l 2. P« & 3. Sorind i Ll 3. 4. 4. S YANE A 3. 4SSS
Sogn og Fjordane 13 46 79 258 281 126 477 232 7.8 944 3.1 402 172 56 199 68 38 041 60 89
Sogn og Fjordane score B/PEE 15 =81 2. 2. 3. 3. 5. S G il 3. 4. 4. SRS N4 4. 3-4 5.
Mgre og Romsdal 1.1 45 7.1 266 243 50 640 201 1.2 970 1.1 284 157 59 242 71 42 041 64 91
Mogre og Romsdal score P/PE 1% 1. 2, 25 3N 2 5. Shi Ik 42, D10 & 4. 4. .84 4. 4. 4. 5.
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Types of agriculture in Norway 87

Organizational and technical characteristics show up with no less striking unifor-
mity than noted above for size of holdings. Inputs ¢f labour was calculated by multi-
plying data in man-days per holding by the total number of holdings for each county.
The most immediately apparent phenomen are the high inputs of mechanical power,
variable No. 9 being the only one with the score of 5 in all counties. The explanation
for this is the urgent need for traction for climatic reasons during both the peak sea-
son ofi spring plowing and autumn harvesting. In addition, tractors are used in the
forests, and ca 72 per cent of Norwegian farmers work some wooded land. How-
ever, one should not ignore that some overmechanization does occur. Use of chemical
fertilizer, variable 10, is the second one with a uniformly high score. To account
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Fig. 3. Model typograms for 18 counties
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Agricultural typology| Finland
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9% K. Rikkinen, T. Vapaaoksa

4. SIZE OF HOLDINGS IN TERMS OF TOTAL AGRICULTURAL LAND (IN HECTARES) PER HOLDING

Agricultural land includes land under perennial crops, arable land, cleared
pasture and meadow.

1 2 3 4 5
Five
dasses | | | |

b I'hﬁltﬁ 138 W L B
Yon 2 5 0 20 W S50 100 200 500
closses

D4 naids g d 8.9
Fig. 3

Agricultural land per holding ranges from 6.0 (Lapland) to 16.0 (Uusimaa and
Nyland). On the 5-class scale Finland belongs to class 2. Average agricultural land
per holding decreases gradually towards the north with the exception of Etela-
Pohjanmaa, where the amount of agricultural land is significantly higher than in
the surrounding areas.

5. SIZE OF HOLDINGS IN TERMS OF LIVESTOCK IN CONVENTIONAL ANIMAL UNITS PER HOLDING

Conventional animal units are used in Figure 4 according to Kostrowicki’s
paper (1974, p. 68).

Five
classes

C'oNes
Fig. 4

Livestock breeding is variable, which oscillates to only a small extent in Fin-
land. All agricultural central districts belong even on the 10-class scale to the same
class. The range is from 6.72 (Kainuu) to 9.99 (Hame). There are strong internal
variations in each district according to the dominating animal. But when expressed
by conventional animal units the areal averages gradually decrease towards the
north, The figure for Lapland would be lowest (4.85) if reindeer were not counted.

6. SIZE OF HOLDINGS IN TERMS OF GROSS AGRICULTURAL OUTPUT IN CONVENTIONAL UNITS PER
HOLDING

In this variable the information on crops and on meat, milk, egg, honey and
wool production has been weighted by agreed coefficients (Kostrowicki 1974, pp.
70-72). In Finland gross agricultural output is composed almost entirely of crops,
meat and milk production. )
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Fig. 5

In this suggested scale the range is substantial. This is why Finland falls into
one class, although there are considerable internal variations. The lowest value
is 130 (Lapland) and the highest 570 (Varsinais-Suomi and Nyland). There are no
statistics on reindeer meat production, which is why the value for Lapland is too
low. It would in any case have the lowest value in Finland because of the very ex-
tensive use of land.

Production of honey is calculated from the areal figures by taking into account
the average yield of one beehive. The production of honey is quite insignificant.
Information on the areal distribution of wool production is lacking, The amount
of total production is divided by areal numbers of sheep in order to obtain data for
this, Wool production is also quite insignificant in Finland.

The gross agricultural output per single holding remains in class 2 (low).

7. INPUTS OF LABOUR

The number of actively employed in agriculture per 100 hectares of agricultural
land (incl. arable land, fallow and garden) is presented in Fig 6.

1 2 3 < 5
:;;.un J B 40 .
I _!| 4‘.. .:,.‘ | |
] ] 5 T
! 3 8 15 235 40 80 150 300

closses

G 1 Q3 SN ESILeN T el Y

}'lg. 6

The highest value comes from the district of Kainuu, 32.2 employees per 100
hectares, which in the global classification is “‘medium’ class. Uusimaa, Varsinais-
Suomi and Héme fall in class 2, which is typified by low input of labour. Spatially
the input of labour per 100 hectares grows higher towards the north with the excep-
tion of Etela-Pohjanmaa, which is, as in other respects similar to the southern parts
of Finland.

8. INPUTS OF ANIMAL POWER

The number of horses per 100 hectares of agricultural land is presented
in Fig. 7.

7 — Geographia Polonica t. 46
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The use of horses is low in Finland, ranging from 1.2 (Varsinais-Suomi) to 5.0
(Pohjois-Karjala). The average is 2.7 horses per 100 hectares of agricultural land.

9. INPUTS OF MECHANICAL POWER

This variable includes the number of tractors, harvesters and other self-pro-
pelling agricultural machinery in HP per 100 hectars of agricultural land. The num-
ber of agricultural machines has been converted into HP as follows:

— one tractor is equal to 60 HP,

— one harvester is equal to 70 HP.

According to an interview with Mr Kiviniemi of the leading company for agii-
cultural machinery in Finland, the capacity of tractors ranges from 20 HP to 150 HP,
average 60 HP, and the capacity of harvesters from 30-130 HP.

TABLE 1. Number of tractors and
harvesters in HP per 100 hectares of agri-
cultural land by agricultural central

districts
1 Uusimaa and Nyland 407
2 Varsinais-Suomi and
Finska Hushallnings 467
3 Satakunta 398
4 Hame 397
5 Pirkanmaa 406
6 Ita-Hame 405
7 Kymi 429
8 Mikkeli 401
9 Kuopio 331
10 Pohjois-Karjala 315
11 Keski-Suomi 368
12 Etela-Pohjanmaa and
Osterbotten 349
13 Oulu 347
14 Kainuu 384
15 Lapland 412

According to the suggested classification the highest class is 90 HP per 100 hec-
tares or more. As the figures in Finland seem to be three or four times as high, it
appears that the use of agricultural machinery is among the highest in the world
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(Table 1). The fact that explains these high figures is the very intensive use of tractors
in forestry. The same tractors are used in forestry as in agriculture, a fact which makes
it erroneous to measure by agricultural land instead of by total land in holdings.

The inseparability of forest and farmland in the North is a matter which has
already been brought to the attention of the Commission.

10. CHEMICAL FERTILIZING

This variable is measured as the amount of chemical fertilizer in kilograms
of NPK per hectare of cultivated land.

Five
closses

Ten
classes

0 PO RO St S S NI A - RS

Fig. 8

The data in the diagram are purchasing data from the fertilizing year 1969-
1970 (Rikkihappo Oy 1970, the supplier). The use of fertilizers in Finland is high.
The area which in global classification falls into the highest is Varsinais-Suomi,
where the use is 227 kilograms per hectare. Finland as a whole is a homoge-
nous area in this respect.

11. IRRIGATION

Irrigation is practically unknown in Finland.

12. INTENSITY OF CROPLAND USE

This variable means the percentage ratio of harvested to total arable land (in-
cluding fallow). In Finland this ratio is 87 per cent. More exact information is not
available. Because of physical conditions multicropping is not possible in Finland.
The above-mentioned 87 per cent falls into class 4 (Fig. 9), which means full use
of cropland.
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Fig. 11. Percentage ratio of perennial grassland to total agricultural land by agricultural central

districts
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Fig. 13

Lapland is short of data on the productivity of reindeer, which makes the figu-
res lower. Because this variable is not concerned with agricultural land, however,
it would be incorrect to include reindeer in any case.

17. LABOUR PRODUCTIVITY

This variable is the amount of gross agricultural production in conventional

units per one person actively employed in agriculture.

1 2 3 4 5
1 40 100 250 800

] ' ' :S_{-.. J .

Tl

20 40 70 100 150 250 400 800 1500

o t 2 3 4 5 6 7 8 9
Fig. 14

Ten
closses

Labour productivity diversifies highly in space. Areal distribution follows the
same rules as variable 16.

18. DEGREE OF COMMERCIALIZATION

This is the percentage rate of commercial to gross agricultural production.
Percentage rates of crops for sale during 1970/71 are the following:
wheat 72.7

rye 57.9
barley 29.2
oats 19.4
potato 25.0

Of milk production 89.4 per cent was sold, the remainder going for human and
animal consumption on farms.

No statistics are available on the use of meat production. But there is good reason
to presume that nearly all is produced for selling.

The above information makes it possible to estimate the degree of commercial-
ization in Finland. Commercial products account for 60-80%, of gross agricultu-
ral production, which signifies class 4 (high) in the given classification.

19. LEVEL OF COMMERCIALIZATION

Because of the lack of exact data in the previous section (18) it is not possible
on this basis to evaluate the level of commercialization in Finland.



Fig. 15. The agricultural central districts in Finland
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Finnish farming

3. Forest-arable type (FA),

4. Forest type (F),

ype (FS)

type (8),
forest-stunted forest and waste land type (AFS).

5. Forest-stunted forest and waste land t

6. Stunted forest and waste land

7. Mixed arable-

Fig. 1. Size of farm
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Fig. 3. Land use type regions

variety of the crops cultivated, mainly in response to their susceptibility to prevailing
conditions, to the small size of the farms and to the general structure of agricultu-
ral production. Altogether some 40 crops are cultivated, though only about half
of these are of economic significance (Alestalo, 1965, p. 8). About 909 of the field
area is accounted for by cereals and grasses together (SVT III 67, 1970). The propor-
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Fig. 4. Field area per farm in 1969

tions of these may thercfore conveniently be taken as the basis for the construction

of crop combinations, splitting the crops into three groups: cereals cultivated for

human consumption (C), grains cultivated for fodder (F) and grasses (G), differing
in respect of their cultivation requirements, with the first group being the most de-
manding of the three and the last mentioned the least so. These groups are then
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taken as major components of the crop combinations (Fig. 5). Since the communes
are situated on only a part of the triangular graph, and even then highly asym-
metrically, there is no point in attempting a division of the whole graph, since we

14 4

-
40 50 60
Cereals ——

Fig. 5. Crop combinations

are not concerned with the area of triangle, but with a classification of the empirical
material. In this way the following crop combinations were obtained (Fig. 5):

1.

NG R e

Grassland combination (G),

Grass-fodder grain combination (GF),
Grass-fodder grain-cereal combination (GFC),
Grass-cereal-fodder grain combination (GCF),
Fodder grain-grass-cereal combination (FGC),
Fodder grain-cereal-grass combination (FCG),
. Cereal-fodder grain-grass combination (CFG).

The crop combinations for the communes may then be indicated cn a map (Fig.
6), from which it may be seen that the southernmost of these is the cereal-fodder
grain-grass combination, and the northernmost the grassland combination.

8 — Geographia Polonica t. 48
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Fig. 6. Crop combination regions

GROSS MARGIN FOR ARABLE FARMING

The gross margin for arable farming in a given area is the sum of the gross mar-
gins for all the crops cultivated in that area (Fig. 7). This is obtained from the har-
vest yield of each crop, the proportion of the field area devoted to it and the variable
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costs occasioned by it (Varjo, 1972, pp. 783-785; 1974a). In the following we shall
use the costs and prices for the year 1972 (MKL, 1972). The result is presented
in Fig. 8. The best gross margin for arable farming is obtained in South-Western
Finland and Uusimaa, usually exceeding 600 mk/ha. Since figures over 400 mk/ha
are also achieved in some communes in the Lake Region and 300 mk/ha is reached
in Northern Finland, for example, we see that the regional variations in production
are extremely small compared with those found in climate.

GROSS RETURN

GROSS MARGIN
NET RETURN
EQUIPMENT FARMER’S ESTI- INTEREST ON CAPITAL NET
TAXES | WAGE COSTS
SUPPLIESETC MATED WAGE INVESTED PROFIT
VARIABLE COSTS

OPERATION COSTS

PRODUCTION COSTS

Fig. 7. Concepts belonging to economic results of farming and the connections between them

As was stated above, the mean area of arable land on farms varies in a manner
which has the largest farms located in Southern Finland and a gradual decline in
size northwards. This means that the gross margin for arable farming calculated
per farm is similarly much greater in Southern and South-Western Finland than
elsewhere in the country (Fig. 9). While in Varsinais-Suomi and Uusimaa, for in-
stance, it frequently rises above 5000 mk, over the majority of Lapland it remains
under 1500 mk per farm.

GROSS MARGIN STRUCTURE TYPES FOR ARABLE FARMING

Although the differences between the various areas of the country in the size
ofi the gross margin obtained may cften be quite minor ones, the gross margin fi-
gures themselves may be made up of different components. This is to be expected
on the basis of the variations which exist in field utilization. The components con-
cerned may be examined using a triangular graph based on the proportion of the
gross margin derived from each ofi the three component groups, cereals (g), fodder
grains (f) and grasslands (g), per hectare under average cultivation (Fig. 10). The
method is broadly similar to that employed above in defining the crop combinations.
As in many cases the gross margin for fodder grains is a negative one, the corres-
ponding value for the grasses often exceeds 100, placing the dots outside the trian-
gle, a feature that does not occur, of course, in the field utilization diagram.
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\

Fig. 9. Gross margin for arable farming per farm
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Since the structure of the gross margin for arable farming depends very much
on the differences observed in the classification of the crop combinations, the fol-
lowing classification of gross margin structure types for arable farming is set out
using the same values as limiting values for the various types as in the determina-
tion of these crop combinations. The gross margin structure types are thus (Fig. 10):
Grassland type with fodder grain negative (g_¢), )

Grassland type (g),

Grass-fodder grain type (gf),
Grass-fodder grain-cereal type (gfc),
Grass-cereal-fodder grain type (gcf),
Fodder grain-grass-cereal type (fgc),
Fodder grain-cereal-grass type (fcg),
Cereal-fodder grain-grass type (cfg),
Cereal type (c).

52 89 & @ iss §9 W

0 0 & 70 80 90 100
Cereals —

Fig. 10. Gross margin structure types for arable farming
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When the communes are designated on the map according to their classifica-
tion by gross margin structure in the same manner as for the crop combinations
above, it is seen that these structural types similarly arrange themselves in zones

(Fig. 11).

Fig. 11. Gross margin structure type regions for arable farming
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4@: 8 - SRR 100 km
lo Sove ) I

Fig. 12. Average gross margin for dairy farming per farm (Talman, 1976)

the timber yield per farm, Hakkila (1976) has calculated the mean return per farm
from forestry for each commune. This corresponds in its derivaticn to the gross
margin for agriculture, although in practice it does not represent the actual mean
income per farm obtained during the felling season, since it is not based on actual
sales of timber, but the monetary value of the year’s forest increment, which may

http://rcin.org.pl
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fall short of actual sales in some years and exceed them in others according to the
volume of timber sold. Similarly in view of the complex nature of the sale of timber
from farms and the sharp increase in the custom of selling standing timber, in which
case the purchaser is responsible for the felling and transport of the timber, the
possible income accruing to the farm from its own felling operations is ignored here,
and the wages derived must be classifizd as a form of subsidiary income.

~\,

(
. /

~

)

o7 (LGN
(11l
'

Fig. 13. Average return per farm from forestry (Hakkila, 1976)



Finnish farming 123

The mean forest return figures are presented in Fig. 13. In the best communes,
which comprise the main part of the Lake Region and some communes in the coas-
tal areas of Finland, the forest return in 1970 was cver 1600 mk per farm. The lowest
returns were found over most of Bothnia and in Lapland, being here less than 600 mk
per farm.
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Fig. 14. Basic return for farming calculated per farm
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fi the basic return.

f basic production types for Finnish farms

while dairy farming is the most important elsewhere, with the exception ofi the pro-
using the same triangular graph technique as was employed earlier for the setting

vince of Mikkeli where forestry accounts for the largest share o

‘This enables us to formulate a series o

Finnish farming

up of the land-use types. Taking as the boundary for the various types the rounded
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Fig. 16. Structure type regions for farm production






TABLE 1. Dominant and secondary characteristics for the typology of Finnish farming

Gross margin

Gross margin

Basic return

Land-use Field area Crop com- : Structure types
Area  Size of farm T e (A Nnations o.f arable far- structure of farming of farm
ming per farm types per farm economy
1 2,3 S, (AFS) 1,2,(3) CFG, (GCF) 6, (4,3) cfg 6,7(2,3) AF, A, (ACF)
2 1,2 A, AS 6, (5) CFG, FCG 7,6,(4,5) cfg, c 7,8, (6) A, AF, (ACF)
3 1 A, AFS, AS 6,4,5 FCG 5,6,4,7) fgc, cfg 5,6,(7,4) A, AF
4 1,2 FA, A,F 6,5,4 FGC, (FCG) 5,3,(6,7) cfg, fcg, gef 8,4,5,(6) ACEF,AF,CF
5 1,2,(3) F, AFS 5,4,(3) GCF, (FGC) 4,(5,2,6) gcf, (fge) 4,6,(7,8) ACF,F,CF
6 2 F 3,4,5) GFC, FGC, GF 3,2,4,1) gcf, gfc, (cfg)  4,3,5,(7,8) F,(CF)
7 1 A, AS, AFS 4,5,(6) FGC, GF, (FCG) 3,2,(1,5) gcf, fge, (gfc)  2,3,(4) A,ACF,CF,(AC)
8 2 FS.S 3,4 GF, FGC 2,1,(3) gfc, g, (fgc) 3,2,(5) CF, F, C, (ACF)
9 2,1 F, (FS, S) 3,(2,4) GF, (GFC) 2,1,3,9 gfc, gf, g 3,4,5,(2) CF,ACF,C
10 2,3,4 S, (AS) 4, (6, 5) GF 1,3, g, g-f, (gfc) 4,3,2,(5,1) C,AC
11 5,4,2,3) FS,S 2,3) G, (GF) 1,2 g, g-f 2,3,(1) C,CF,F
12 5,4,(3,2) S 3,2 G 1,2 g, g-f 3,2,(1) C, (CF)
13 5, @ S 2 G 1,3 g-f,g 1,(,2) F, (FO)
14 5 FS,S 1 G 1 g, (g-f) 1 C,CF

Sunuaof ysyuuly

hA
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Fig. 17. Regions for Finnish farming

ely large areas of arable land, usually over 12 ha. There is a concentration upon cere-
als and fodder grains, with the proportion of grassland falling below the average.
The gross margin for arable farming is generally high, and in places the forests,
too, although normally occupying only a small area on the farm, are highly produc-
tive, so that the basic returns from farming are the highest in the whole country.

3. Satakunta is an area characterized by small farms comprising forests, fields
and peat bogs. The fizld area tends to be large, and the emphasis in field cultivation
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Types d’exploitations an Normandie 135

sification élémentaire & partir des résultats d’une analyse factorielle, puisqu’on
recherchait davantage une méthode efficace et rapide qu’une précision minutieuse
du classement.

On ne reviendra pas ici sur les détails de 1’analyse factorielle effectuée, puisqu’ils
ont été développées précédemment (Guermond, 1972). Les principaux résultats

FACTEURS L ulh X ] i v T.:' vi Lé;\':- vin
Yosiobles L‘:"&"" Bétail |Porcs |Poules mr:: Lait | o |Ovins He
Blé 1 @ 12 E - x = & “ 89
Orge 2 NamY 17 | : 3 5 5 1n |es
Mais 3k 05 = |- - - 05-| 09 -| @
Tot. Céré 4 - = - - - 96
CF 5 N 10 - L 12 e = 53
Lég 6 3 os- |- Jos NN - |s
Terres lobourrables 7 "‘96 22 = ~ - - 05 - 98
al 09 - - 05 07 | 66
Mor 2 |- [Nl - |2
Vergers - " - \( - 36
STH 18 - 10 | 8
e 2 = == 07 | %
Fvd - - {:“_3} 26 @ 6
VL = - 21 5] 07=] 75
Bov 09 " R= 1t as 1 [T
vL/ Bov 19 - | 12~ 26 - | 1¢ | 62
BM 17 | 08 = = 09 15 - | 06 13 - (17:) 65
™ 18 | - 10 @ N . L i _ | s
Porcs 190s |10 NeNY os |- |- L - |
P = Poules 20 | - - - {@\ 07 - | 15 - - 67
= Poulets o Ly A = 07 - | 15 - 06 N5 %
T traome 22 |00 AN 13 07 - Rl 22 @) 59
Age o 28-|13-| 08 @ 05-|10-| o6 | s4
Act. Ext 2 | - 21 - |06 -] 05 ‘\7?} N = 09 -| 10 |66
Sal 25 |25 RaNY - @ N 08 |[13-]|08 S N
;%';"“.gg,:.:?'w‘* 2687 |0,0¢ | 589 | 520 |4,76 | 4.27 | 4.23 [¢15 (85.41%

Fig. 1. Matrice des saturations (Recensement 1970 — analyse factorielle Normandie)
En ligne — les 25 variables, en colonne — les saturations de ces variables dans chacun des 8 facteurs extraits; derniére
ligne — pourcentage de la variance totale expliquée par facteur, et (derniére colonne) pourcentage de la variance expli-
quée par I'ensemble des 8 facteurs extraits; derniére colonne (H2) — "Communauté’ = pourcentage de la variance expli-
quée pour chaque variable par les facteurs; les 3 valeurs les plus fortes dans chaque facteur sont entourées d’un cercle,
et les saturations supérieures 4 0.30 sous soulignées par un grisé (seules les saturations supérieures a 0.05 sont indiquées)
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en sont résumés par la matrice des saturations des variables (Fig. 1) sur les princi-
paux axes factoriels (composantes principales). Les 8 facteurs significatifs rendent
compte de 65,4%, de la variance totale:

— le facteur 1 (26,89, de la variance totale) est lié a I'utilisation du sol (blé,
céréales, labours, surface totale);

— le facteur 2 (109, de la variance totale) est lié au bétail (vaches, bovins, sur-
face en herbe, cultures fourragéres);

— les autres facteurs, plus spécifiques (porcs, poules, temps partiel, micro-ex-
ploitation laitiére, Iégumes, ovins) n’expliquent chacun qu’une part faible (4 a 5,89%,)
de la variance.

LE CLASSEMENT DES EXPLOITATIONS

Le classement a été fait a partir des coordonnées des exploitations sur les axes
factoriels (factor scores), obtenues en multipliant les valeurs des variables normali-
sées par les saturations de ces variables dans les 8 facteurs. Différentes catégories
apparaissent, selon la maniére dont se combinent les 8 scores dans les exploitations.
On a precédé simplement a un classement arborescent, indiqué par la figure 2,

1]

F2 - 647

F1 faible : | factesr dlevé @

F2 faidle 6%

x

-
-
-

F2 éleve 145
KS

Fig. 2

Si on fait une statistique des valeurs du facteur 1, on remarque une coupure
nette & 417 entre 2 ensembles d’exploitations. Pour les scores sur le facteur 2,
une coupure semblable apparait a 4-12. On a donc opéré un partage de part et d’autre
de ces valeurs, plut6t qu’a 0. Pour les facteurs 3 et 8, on a considéré comme faible
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Fig. 3a. Le pourcentage d’exploitations de catégorie K 1 et K 2 en Seine Maritime
Légende - voir Fig. 3c

http://rcin.org.pl
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Légende — voir Fig. 3¢
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Fig. 3b. Le pourcentage d’exploitations de catégorie K 3 et K 4 en Seine Maritime
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CARTOGRAPHIE PAR REGION AGRICOLE (FIG, 4)

141

L’importance du nombre d’exploitations de la catégorie 2 perturbe quelque peu
I’image cartographique communale. La figure 4, qui regroupe les résultats par “pe-
tite région agricole’ (P.R.A.), tient compte du type d’exploitations qui arrive en 2éme
position en pourcentage, derriére la catégorie 2 (et méme en 3éme position si ce
3éme pourcentage concerne au moins 109, des exploitations). Si on met a part le
Vexin Bossu, ot domine largement la grande culture (catégorie 4 et 5) comme dans
le centre du Bassin Parisien, la carte met en évidence 2 grands ensembles régionaux:
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— La Normandie des plaines et des plateaux (Haute-Normandie et plaine de
Caen) ol les grandes exploitations (K 5) coexistent avec la petite paysanneriz, On
y trouve aussi d’assez nombreuses exploitations moyennes exclusivement en cultu-
res, sauf dans le Pays de Bray et en Normandie Centrale (Lieuvin, Pays d’Ouche,
Perche), ou les exploitations moyennes purement herbagéres sont fréquentes.

Fig. 4. Les catégories d’exploitations dominantes selon les régions agricoles

— La Basse-Normandie, ou domine ’économie herbagére: les petites et moyen-
nes exploitations ont un systéme de production semblable, ce qui fait qu’on les distin-
guerait mal dans un classement uniquement fondé sur les systémes. En plus des
exploitations moyennes herbagéres du groupe 3, on trouve également quelques gran-
des exploitations (K 5) dans le Bessin et le Pays d’Auge, et accessoirement quelques
exploitations moyennes de culture dans le Val de Saire, prés de Cherbourg. On
peut également rapprocher les types 2, 5, 3 et 2, 3, 5: ce sont les “pdles herbagers’
(Fremont, 1967): le Bessin, le Pays d’Auge ¢t le Pays de Bray. On y trouve, a coté
d’une majorité de petites exploitations herbagéres, une combinaison variable de
moyennes exploitations herbagéres et de grandes exploitations ol 1’élevage tient
une place notable,
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TYPOLOGIE ET CLASSES SOCIALES
COMPARAISON AVEC DES TYPOLOGIES ANALOGUES

Parallélement a notre analyse, d’autres typologies cnt été effcctuées sur les ré-
sultats du RGA 1970. On peut faire une comparaison avec deux d’entre elles, qui
poursuivaient un objectif semblable,

Le Service Régional de Statistique Agricole de Caen (1973) a défini a priori 6
groupes d’exploitaticns selcn le niveau de prcducticn. Ces 6 groupes ont été croisés
avec la main d’ceuvre, pcur obtenir un tableau ot les chiffres indiquent le regrou-
pement de chaque sous-ensemble selon 3 types principaux (Tabl. 1). Les “produc-

TABLEAU 1. Typologie des exploitations selon le niveau
de production

> 2actifs 0 ou 1 actif & temps plein

Niveau d i A
eau de production temps plein

avec salariés sans salariés

> 40 ha de labours 3 3
> 60 bovins

Production spéciales

3 3

-

> 30 ha polyculture

102 30ha
< 10 ha

AN B W N
NN W ww
3
3

tions spécialisées’ ont été définies par: > 25 vaches, ou > 20 truies ou 200 porcs,
ou = 20 000 poules ou 3000 poulets, cu > 5 ha de vergers, cu > 1 ha de culture
maraichére. Le type 1 (moins de 30 ha et moins de 2 actifs) est appelé ‘type artisa-
nal’. Le type 2 est le “type intermédiaire’ et le type 3 “Iagriculture a fcrte potentialité’.
Ce classement donne un résultat trés intéressant sans calculs ccmplexes. Le seul
probléme vient du choix des seuils, La part d’arbitraire peut étre réduite par une
bonne connaissance préalable de la région, mais ces seuils seraient évidemment dif-
férents d’une région a I’autre et d’un recensement & I’autre. Cette remarque s’ap-
plique aussi a I’analyse factorielle, car un score “élevé’ dans un facteur n’est élevé
que par rapport a la moyenne de ’échantillon étudié, mais non par rapport a un
modéle fixe. Ce qu’on peut dire simplement c’est que I’analyse factorielle peut iso-
ler des groupes nettement séparés d’individus, alors que ce n’est pas forcément le
cas ici pour les limites de 40 ha de labours ou de 60 bovins.

Le Ministére de I’ Agriculture (Lenco, Hamrouni, 1973) a effectué une analyse
factorielle sur un échantillon de 6000 exploitations pour la France entiére au RGA
1970, en retenant 72 variables. Il en est ressorti 3 types principaux d’exploitations,
selon la structure de la main d’ceuvre: 1 — main d’ceuvre familiale a temps partiel ;
2 — main d’ceuvre familiale & temps complet; et 3 — présence d’une main d’ceuvre
salariée.

Cette classification n’a cependant pas été finalement retenue par le Ministére, car
“une classification selon les spéculations intéresse davantage les utilisateurs’. Cette
classification selon les systémes de culture a donné 15 types d’exploitations, qu’il
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est possible de regrouper en 4 ensembles: 1 — grande culture (2 et 3): 4,89, du to-
tal, 2 — moyennes exploitations surtout en cultures, dont vigne et maraichage
(1,4,5,6): 25,3%,; 3 — élevage (8,9,11,12,13): 31,9%,; et 4 — polyculture-élevage sur pe-
tites surfaces, et petits élevages (10,14,15): 38%,. Le résultat obtenu est relativement
confus, dans la mesure ol les grandes et les petites exploitations ne sont pas toujours
distinguées, en particulier dans le 2éme et le 3¢éme ensemble. On peut comparer les
divers résultats obtenus (Tab. 2). La principals conclusion a tirer de ce tableau est la

TABLEAU 2. Types retenus et pourcentage correspondant
d’exploitations (RGA 1970)

Notre typologie Ser}lices Statistique.s Ministére de L’A.gricul-
Agricoles-Normandie ture (lére maniére)

Petite paysannerie Type artisanal Familial 4 temps partiel
(expl. fictives incluses)

64% 70% 65%
Moyenne expl. herbagére Type intermédiaire Familial & temps complet

16%
Moyenne expl. labours

6% 17% 25%
Grande exploitation Forte potentialité Avec salariés

14% 13% 10%

grande similitude dans Pappréciation de la petite paysannerie, qui forme un groupe
trés stable quelle que soit la méthode. L’appréciation des autres types est plus va-
riable. Ce qu’il faudrait préciser, c’est I’analyse du groupe intermédiaire: faut-il
la centrer sur ’orientation de la production (culture ou élevage) ou plutét sur les
chances de développement, mais on manque alors de données (4ge du chef d’exploi-
tation, possibilités de remplacement de I’exploitant a sa retraite, financement, mon-
tant des emprunts, rentabilisation des capitaux, possibilités de travail extra-agri-
cole)?

LA CLASSE DES PETITS PAYSANS

Les méthodes mathématiques ne dispensent pas de répondre a deux questions
fondamentales concernant les typologies:

(1) Quel objectif assigne-t-on a notre typologie: les systémes de production, les
systémes de culture, les structures agraires, ou les structure socio-politiques? “La
limite d’une typologie est déterminée par la question méme a laquelle elle tente
de répondre’ (Bonnamour, 1973) et donc par le choix des variables de départ;

(2) Notre typologie doii-elle &tre fondée sur un seul critére de tri (ol intervient
un certain élément subjectif), ou, comme le suggére souvent I’analyse factorielle,
sur plusieurs critéres discriminats différents selon les sous-ensembles distingués?

Le souci le plus habituel est de mettre en lumiére le contraste entre paysans moyens
et paysans pauvres, car c’est le probléme majeur dans I’agriculture frangaise de cette
fin du XXe siécle, mais qu’est-ce qui peut conduire a isoler chacun de ces groupes?
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TABLEAU 1. Indices caractérisant les exploitations choisies de Domecy sur Cure

Numéro
des
exploi- B C D- E F G H I J K L M N (o] P
tations
1 48,55 23 47 91 1,3 37,3 24,3 0,5 17,0 98 7 3,3 545 1063 0 100
2 10,81 99 62 93 1,2 9,0 11,7 1,1 0,1 53 1 10,7 239 941 92 7
3 35,07 10 36 79 1,4 25,0 24,8 0,7 15,0 89 7 7.4 469 796 82 17
4 7,58 15 60 100 1 7,5 9,1 1,2 1,3 88 2 12,8 170 462 94 5
5 17,14 65 41 57 1,3 13,1 8,1 0,5 4,0 89 2 5,5 107 783 6 93
6 8,86 52 43 100 1,2 7,3 79 0,8 0,6 81 1 14,8 369 1326 81 18
7 20,21 50 69 71 1,3 15,5 172 1,0 18,0 81 5 78 858 1195 75 23
8 72,76 80 46 100 2,3 31,6 43,2 0,5 16,0 70 16 10,3 314 3010 53 46
9 14,26 57 37 100 1,6 8,9 7,5 0,5 2,2 97 1 9,3 145 1314 81 18
10 1526 25 59 78 0,9 16,9 94 0,7 1.7 67 2 45 101 713 19 80
11 49,22 51 56 86 1,2 41,0 17,5 0,3 10,0 93 7 3,7 539 874 23 97
12 240,64 — 33 30 4,8 50,1 208,2 1,1 4.4 100 40 6,8 513 1416 0 100
13 36,70 57 40 81 1,5 24,4 25,8 0,7 1,0 76 9 8,7 136 1607 1 98
14 66,23 68 30 80 23 28,7 53,3 0,8 29,6 78 9 10,8 575 1500 69 30
15 105,81 12 27 31 2,7 39,1 66,2 0,7 39,0 76 18 8,6 753 2201 0 100
16 135,67 1 27 46 3 45,2 110,2 0,9 73,0 92 20 7,6 202 5575 65 34
17 49,18 14 43 78 2 23,7 47,5 1,1 0,4 42 10 3,8 340 600 44 55
18 28,44 93 35 49 2,5 11,3 22,7 0,9 0,0 74 5 4,9 438 803 0 100

A — Surface agricole utilisée en ha; B — % Surface en Faire-valoir-direct/Surface agricole, C — 9% Terres labourables/Surface agricole utile; D — % Cultures fourrageres/Surface
agricole utile; E — Nombre de P.A.T.; F — Nombre d’hectares par P.A.T.; G — Total U.G.B.; H — Nombre d’U.G.B. par ha de surface fourragére; I — (Nombre bovins —
Nombre vaches laitiéres)/(Nombre bovins); J — Nombre U.G.B. bovins/Nombre total U.G.B.; K — Indice materiel; L — Indice groupement de J. Renard; M — Indice de structure
de J. Renard; N — Indice de dispersion de J. Bonnamour; O — Surface sur le massif ancien/Surface totale; P — Surface sur les terrains calcaires/Surface totale
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Etude des agricultures belge et polonaise 165

(Fig. 1). Par exemple, les ensembles des variables représentant I’agriculture de la
région sablonneuse et de la Campine
4,4,2,4,1,4,1,2,4

ByT-P, 2! }; 2 —wui 3.4
he 4,3,3,4,1

ne différent de I’ensemble pour le type-modeéle (4.3) que par la superiorité des in-
dices de ’application des engrais chimiques (4), de la productivité de la terre (4) ainsi
de la production commerciale (4).

1950

-3
- —
’ rm
:7 ] v . lelI >
{ S = o
Zx'zma.xeaa_eal 3

- - g

Al I"—', ~

-]

Fig. 1. Types d’agriculture belge en 1950

Légende commune pour les Figures 1 4 §

4.1 — Agriculture continue ou avec jachéres, de subsistance ou semi-subsistance, mixte; 4.2 — Semi-commerciale mixte
avec prépondérance de la production végétale; 4.3 — Semi-commerciale mixte; 4.4 — Semi-commerciale mixte avec
prépondérance de la production animale; 8.4 — Commerciale maraichére; 8.6 — Commerciale mixte; 8.7 — Commerciale
mixte avec prépondérance de la production animale; a — frontiéres de régions agricoles en Belgique (Fig. 14 3) I — Dunes
et polders, II — Région sablonneuse, III — Campine, IV — Région sablo-limoneuse, V — Région limoneuse, VI — Cam-
pine hennuyére, VII — Condroz, VIII — Région herbagére de Liége, IX — Région herbagére de Fagne, X — Famenne,
XI — Ardenne, XII — Haute Ardenne, XIII — Région jurassique; b— frontiéres de voievodies en Pologne (Fig. 4 4 5)

En 1950, il n’existait aucune région ou I’ensemble de variables était similaire
uniquement a I’ensemble-mcdéle (4.4), c’est-a-dire a ’agriculture semi-commerciale
mixte avec prépondérance de la production animale. Mais les ensembles de varia-
bles dans les régions de Haute-Ardenne, de la Région herbagére de Fagne, de la
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Famenne et de la Région jurassique étaient également similaires aux types-modé-
les (4.3) et (4.4). En plus, dans la Région limoneuse, apparaissait le code
3,445/1,4,1,2,4

P,T-P/H, 1,2,2,2 2,3,
' 4,4, 4, 4, 2

qui était trés ressemblant au type-modéle de P'agriculture commerciale mixte (8.6)

2-3,2-3,4-5,4-5, 1, 4, 1, 1-2, 3-4
P, P-T/H, 1-2, 2-3, 2-3, 2-3 2-3,2-3;
4, 4, 4, 4, 12

il en différe seulement par ’indice plus élevé du nombre d’animaux de trait (4).
Un ensemble de variables similaire apparaissait dans la région des Dunes et
Polders, ou il montrait, en méme temps, une certaine similitude avec ’agriculture
semi-commerciale (4.4) et commerciale avec prépondérance de la prcduction ani-
male (8.7)
2-3,1-2,4-5,4-5,1,4,1, 34,45

P, P-T/H, 1-2, 2-3, 34, 2-3 3-4,4-5.
! 4-5, 4-5, 4-5, 4-5, 2-3

Une ressemblance relativement grande existait également pour I’ensemble de va-
riables de la Région herbagére de Lié¢ge. Quant & la région du Condroz, on y avait
un ensemble trés hétérogéne, plus ou moins similaire aux deux types de I’agricu tu-

._ m.,. L
i M i wmnmllt i [ ""“

e
MMWWWWWHWWNM
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Fig. 2. Types d’agriculture belge en 1959
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re semi-commerciale (4.3 et 4.4) et deux types de I’agriculture commerciale (8.6
et 8.7).

Durant les années 1950, des changements, relativement poussés, se sont opérés
dans Pagriculture belge. De I’agriculture semi-commerciale, en 1959, il n’est resté
que des traces sous forme d’agriculture mixte avec prépondérance de la production
animale (4.4) dans I’Ardenne et la Région jurassique (Fig. 2). Les ensembles de
variables des 11 autres régions ressemblaient, plus ou moins uniformément, au
type-modéle de I’agriculture commerciale mixte (8.6) ou celui de I’agriculture com-
merciale mixte avec prépondérance de la production animale (8.7). Le fait que la
majorité des régions ne démontrent qu’une similitude avec deux types-modéles de
I’agriculture mondiale témoigne que I’agriculture de la Belgique a été transformée
en une agriculture commerciale (8) avec l’orientation beaucoup plus definie.

Dans la période suivante (de 1959 & 1970), I’agriculture se transforma fortement
dans la plupart des régions (Fig. 3); elle passa d’une orientation polyculturelle-

i

JI 1970

—
S

ll[ I

'

Fig. 3. Types d’agriculture belge en 1970

mixe & une spécialisation plus poussée en prcductions animales dont I’agriculture
commerciale mixte avec prépondérance de la production animale (8.7) I’emporta.
Elle apparaissait en 1970 dans 8 régions (Dunes ¢t Polders, Campine, Région her-
bagere de Liége, Campine hennuyére, Haute-Ardenne, Région herbagére de Fag-
ne, Ardenne et Région jurassique); par ailleurs, ’agriculture des Régions sablon-
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neuse et sablo-limoneuse et de la Famenne revétait une certaine similitude aussj
avec l’agriculture commerciale mixte (8.6).
Ci-dessous est représentée comme exemple 1’ensemble de variables pour la ré-
gion d’Ardenne
27 2’ 5’ 5’ 1’ 4’ 1’ 4’ 4

’ 3 4y 45 Iy 3,.
BUTIE, 11,3298, 2 44,442 5

Dans les deux régions restantes, Région limoneuse et Condroz, I’ensemble de va-
riables restait proche du type 8.6 de I’agriculture commerciale mixte.

La développement de la spécialisation des exploitations agricoles belges dans
les différentes productions végétales (plantes industrielles, cultures maraicheres,
culture fruitiére etc.) ne s’exprime pas dans les types régionaux de l’agriculture
a cause de I'importance des nombreuses petites exploitations, qui donnent, au total,
un large éventail de la production. En ce qui concerne la spécialisation dans I’éle-
vage, elle est caractérisée par de grandes traditions: (elle débute, en effet, en Belgi-
que, dés 1880). Sa large diffusion dans certaines régions se fait déja en 1950, dans
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se différencie du code pour le modeéle-type (4.2) par une application plus grande
des engrais chimiques (3) et par de moindres apports de force de trait mécanique
(1) ainsi que par une part plus limitée des cultures permanentes et prairies perma-
nentes; le niveau de la spécialisation y est également plus bas.

Durant les années 1960, la situation dans I’agriculture polonaise a subi des chan-
gements considérables. Tout d’abord, les ensembles revétant une similitude avec
le type de Pagriculture de subsistance (4.1) ont disparu presque totalement. Leur
place fut occupée par I’agriculture semi-commerciale mixte (4.3) existant dans pres-
que toute la Pologne du nord-est ou par I’agriculture semi-commerciale mixte avec
prépondérance de la production animale (Fig. 5), repandue dans de vastes zones

1970

Fig. 5. Types d’agriculture individuelle polonaise en 1970 (Elaboré par R. Szczesny)

de la Pologne du nord et de I'ouest. L=s ensembles de variables donnés ci-dessus
en tant qu’exsmple pour les districts de Dabrowa Bialostocka et de Bialogard ne
différaient pas en 1970 de celles pour la région d’Ardenne, cette derniére représen-
tant, en 1950, ’agriculture semi-commerciale mixte (4.3) avec la participation de
’agriculture semi-commerciale mixte plus orientés vers la production animale
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TABLE 1. Correlation matrix Agricultural typology variables

Variates M @ & @ 6 © M ® @ @ gy a2 a3 g4 Jas) A6 AN (18) @19 (20)

1 100

2 64 100

3 67 81 100

4 79 85 85 100

5 —02 -—16 -—17 00 100

6 —09 —18 -—24 -25 49 100

7 10 46 40 —55 14 —39 100

8 07 32 23 42 32 -12 83 100

9 ~03 —-09 -23 03 56 23 20 40 100

10 —08 14 —13 07 49 37 32 60 60 100

11 12 08 -—20 03 10 04 -—05 08 17 32 100

12 08 15 45 16 —30 —26 —05 —30 —50 60 —42 100

13 —04 07 27 11 40 37 26 22 —12 07 -31 28 100

14 —14 —-06 -—10 07 81 23 49 63 58 58 07 -—22 48 100

15 —07 46 45 (g =12 =53 78 53 -—o01 04 -—21 30 15 26 100

16 04 53 43 51 03 -51 75 59 04 19 05 18 04 30 84 100

17 —-07 18 12 30 54 —14 73 76 34 42 12 —08 30 75 55 69 100

18 03 35 20 34 13 —47 47 30 10 08 30 10 —16 22 57 80 56 100
19 04 15 48 17 —-20 -—18 07 —16 -51 50 —57 87 —11 -—11 34 20 01 04 100

20 08 19 50 19 —26 -20 09 —11 -—53 42 —58 79 -—16 -—15 34 21 —-01 -o1 96 100




TABLE 2. Orthogonal dimensions — Agricultural typology variates

Variates Unrotated factors? Orthogonally rotated factors®
1 2 3 4 S h? 1 2 3 4 5

1. Labour per holding 31 —.21 —.48 .69 13 .86 —.16 —.02 91 —.04 .10
2. Perennial crops/grass per holding .68 —.22 —42 41 —.02 .86 .32 .04 .86 —.07 .04
3. Livestock units per holding 66 —49 —.17 46 —.03 93 .25 .38 .84 —03 -—.10
4. Gross output units per holding a5 =17 =37 47 .01 .95 .35 .04 .90 .04 .04
5. Labour per 100 hectares .16 .65 46 .29 37 .89 .00 —20 —.06 .90 17
6. Animal power per 100 hectares —.40 .35 .39 .57 .08 78 =5 —-17 —-.04 .60 —.20
7. Mechanical power per 100 hectares .87 .20 .03 -—14 .28 91 .88 —.08 .26 19 —.16
8. Chemical fertilizers per hectare 72 49 .07 .00 -—.33 .88 73 -.35 .21 36 0 —.22
9. 9% irrigation 11 .76 .01 10 —.07 .60 A5 —62 —.05 44  —.00
10. Cropping intensities .23 .78 .03 19 —.18 .74 24 —.64 .06 49 —.12
11. 9% perennial crops —.05 47 —-.52 -.01 .46 72 —.08 —.53 .10 .01 .65
12. 9% permanent grasslands .21 —.80 29 —.07 .27 .85 .05 91 A0 —.11 .08
13. Livestock units per 100 hectares 29 —.09 .76 37 .03 .81 .04 47 .09 .68 —.32
14. Gross output units per hectare 44 .65 .52 .07 A2 91 40 —.18 —.11 .84 .01
15. Gross output units per person 82 —.14 .06 —.38 —.18 .89 .90 24 A3 —05 —.05
16. Gross output (% commercial) .88 01 =10 -—.35 .09 .92 .89 12 .22 .03 .27
17. Commercial gross output per hectare .74 45 27 —.18 17 .88 I3 —.07 .01 .55 .20
18. Degree of specialization .63 A1 —24 —43 .49 .90 .65 .04 .09 .01 .68
19. Animal production (9% gross output) 29 =77 .50 .00 12 .95 12 .95 .10 04 -—.13
20. Animal production (% commercial gross output) 30 =77 .44 .03 —.00 .89 .14 .89 14 —02 -—-.23
Eigenvalues 5.99 5.13 2.75 2.21 1.02 4.78 4,28 3.37 3.29 1.37
Percentage of variation 30,00 25.65 13.76 11.03 5.11 8555 2391 2143 16.86 16.48 6.87

a Principal component solution
b Varimax rotation with Kaiser normalization.
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of variate comparison. The principal components analysis is illuminating in this
context, for it suggests that the comparison of cases and model types could be ex-
cessively influenced by certain variates which, although numerically dominant, are
really only alternative measures on common underlying dimensions. Because to
a large extent they amount to mere reflections of themselves it follows that the to-
tal information contained in these collectivities of variates cannot be assessed
additively. To illustrate the practical implications of this argument, reference can be
made to the first and fourth components derived from the analysis of the model
type data matrix. A study of loading structures for the rotated solution shows,
for instance, that these two axes gain their identities from six and five variates, res-
pectively (Table 2). From the point of view of the comparison procedure proposed
by Kostrowicki this is of some import for it means that the effectiveness of a large
number of variates as discriminating agents is greatly exaggerated. They acquire
statistical power by force of numbers rather than by weight of information and, as
a consequence, tend to smother the contribution of those measures which happen
either to be relatively independent or to associate with less widely-based clusters
of variates. Loadings for components two and five, together with communalities
for variates nine and ten (see Table 2), identify those variates which seem likely to
suffer most in this regard. One way to circumvent this problem, of course, would
be to conceive of the 53 model types as points set within a non-Euclidean space and
located by reference to coordinates on a series of axes obliquely angled to reflect
the correlation between the variates. Newly observed cases could be introduced into
this space and a search initiated for their nearest archetypes. Fortunately a con-
venient measure exists which will determine similarities in such a space — Maha-
lanobis D2, ¢ This distance statistic (equation 2) allows for the degree of correla-
tion between variates and is equivalent to the familiar Euclidean metric (equation 1)
only when variate vectors are orthogonal

3 5
m ‘/"'Il(""‘ ,\;y' .
K|
and
, , -1, ’
Q) d, = (X, .\,)_l (X,—X),

where 2 is the pooled within groups variance — covariance matrix, and X, and X;
are the vectors of the scores for cases i and j.”

As an illustration of the different interpretations which these statistics could
generate in a classificatory context, reference can be made to the results of applying
a Ward's Error Sum cluster analysis to both the Euclidean and Mahalanobis dis-

¢ C. R. Rao, A note on a generalized inverse of a matrix with applications to problems in
mathematical statistics, Journal of the Royal Statistical Society, B, 24, 1964, pp. 152-158; J. C. Gower,
Some distance properties of latent root and vector methods used in multivariate analysis, Biome-
trika 53, 1966, pp. 325-338.

7 (X;—X;) in Polish literature is defined as (X;— X)T.
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182 J. W. Aitchison

ther with methods of cluster and ordination analysis, in the geometric interpreta-
tion of the taxonomic space under investigation. A further distinguishing feature
of the coefficient is that the basic equation (3) from which it is derived can be readily
modified to take account of differentially weighted variates. The existence of this
facility is of some interest for, coupled with the results of the above principal com-
ponents analysis, it suggests that it might be practical and rewarding, in the context
of the classificatory scheme proposed by Kostrowicki, to consider whether differen-
ces in variate values are in fact more important than agreement, or whether agre-
ement between rare variates might be given more weight than agreement between
common variates.

TABLE 4. Gower’s general coefficient of similarity — A comparison of two model types

Agricultural
; model types
Variates TR Sij*
9.1) (10.4)
1. Land Ownership P-U P-U 1.0
2' Land Operation H P/H-H 0.0
3. Labour per holding 2.5 2.5 1.0
4. Perennial crops/grass per holding 4.5 4.5 1.0
5. Livestock units per holding 2.5 3.5 0.8
6. Gross output units per holding 35 3.5 1.0
7. Labour per 100 hectares 2.5 1.5 0.8
8. Animal power per 100 hectares 1.5 1.0 0.9
9. Mechanical power per 100 hectares 4.5 45 1.0
10. Chemical fertilizers per hectare 45 4.5 1.0
11. 9% irrigation 2.5 1.5 0.8
12. Cropping intensities 4.5 4.0 0.9
13. % perennial crops 2.5 3.5 0.8
14. % permanent grasslands 1.5 2.5 0.8
15. Livestock units per 100 hectares 1.5 2.5 0.8
16. Gross output units per hectares 3.5 3.5 1.0
17. Gross output units per person 3.5 4.5 0.8
18. Gross output (% commercial) 4.5 4.5 1.0
19. Commercial gross output per hectare 4.5 3.5 0.8
20. Degree of specialization 4.5 3.5 0.8
21. Animal production (% gross output) 1.5 1.5 1.0
22. Animal production (% commercial gross output) 1.5 1.5 1.0
* Ry = 5.0

4

S, m Ze o [Ew,, = 19/22 « 0.864
L) Uk Uk

If no weights are assigned to variates, then the basic equation for the compu-
tation of Gower’s coefficient

i
(=1 il
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Fig. 1. Hierarchical clustering of agricultural model types (Group average procedure on Gower’s
general coefficient of similarity)

assigned to the model types that selected criteria are deemed to be more diagnostic
than others for purposes of type discrimination. It is for these reasons that distinc-
tions have been drawn between types having very similar variate profiles. Gower’s
general coefficients of similarity for cases 14.5 and 15.0 (S; = 0.901) and 12.1
and 18.1 (S;; = 0.842), for example, would suggest that on the basis of the avai-
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TABLE 5. Comparison of model type groupings

Clusters Deviation procedure Gower’s coefficient and group average
(after Kostrowicki) clustering*
1 1.0 1.0
2 21 22 23 24 21 22
3 31 3.2 33 31 3.2 33 4.2)
4 41 42 43 44 43 44
5 51 5.2 51 5.2
6 6.1 6.2 6.1 6.2
7 71 7.2 71
8 81 82 83 84 85 86 87 83 84 85 8.6 8.7
9 91 92 93 94 95 9.1 9.2 9.3 (7.2,104)
10 10.1 10.2 10.3 10.4 10.1 10.2 10.3 (9.4, 9.5)
11 11.0 1.0
IS0 122.0) 12.1 (18.2)
13 13.1 13.2 133 (8.1, 8.2)
14 141 14.2 143 144 145 14.1 14.2 14.3 14.4 14.5 (13.1, 13.2, 15.0, 16.1, 16.2)
15 15.0 (2.3, 2.4, 4.1)
16 16.1 16.2 16.3 16.3 (13.3)
17 171 17.2 17.1 17.2
18 18.1 18.2 18.1 (12.2)

* Misclassifications in parentheses.

lable information there is little need to separate either of these pairs into discrete
categories. An examination of the names assigned to these types indicates, however,
that the first pair are seen to differ in terms of the type of crop grown (i.e. cotton
vis-a-vis sugar cane), whilst the second pair vary in terms of the institutional set-
ting in which ‘highly industrialized livestock breeding’ is practised, (i.e. state col-
lectives vis-a-vis private ownership). In focussing attention on these examples, (more
could have been cited, see Table 5 and Figure 1), it should be stressed that the aim
is not to deny the validity or utility of the proposed typology, for in the last resort
the human condition ensures that all classifications are riddled with personal bias.
The main reason for broaching these issues is that they would appear to raise cer-
tain practical problems for the operational task of classifying world agriculture
by a process of matching cases with types.

Although Kostrowicki claims that not too much importance should be attached
to the names assigned to the model types, it is inevitable that at some stage or other
agreement has to be reached on a form of nomenclature. When decisions are taken
in this direction it is vital that types should be characterized only in terms of the
criteria included in the classification (i.e. the twenty-two variates) and, furthermore,
that if certain variates are isolated to describe these types, as they must be, then
these variates ought also to be properties of all the cases identified with the types.
With the present approach it would seem possible to encounter cases which are clo-
ser to one particular theoretical type than any other, without actually exhibiting
its most distinctive attributes. Under these circumstances it might be argued that
a more coherent approach to the whole problem would be to specify a series of
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M. J. Troughton

FIGURE 1
PLOT 18
SELECTED

51 585,157

[N
38
b4
6’% \r“
e
=y
e
e
M
21X SUMMARY OF AREAS SELECTED 1E%
Yry SELECTION 18 25/06/75 1ty
TOUNS - TOUNSHIPS (1-D)
CLASS AREA  PER CENT
1 2,535.1 3,2
2 11,801.8 15.0
3 10,804.0 13.7
4 1,397.9 1.7
5 12.724.8 16.2
6 8.127.5 10.3
? 9.887.3 12.5
8 4,306.5 5.4
9 6.178.0 7.8
A 1.937.8 2.4
B 3,582.2 4.5
c 2.571.2 3.2
D 2.686.9 2.4
PLUXX - PRESENT LAND USE (B,E,0,H,G,A,P,K,T,U,N,5
USE ARER’  PER’CENT
T 72,913.6 92.8
U 5.628.0 7.1
TOTAL AREA SELECTED IS 78,541

ENTER COMMAND
Fig. 1
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e ‘

PERCENTAGE IN SOIL CAPABILITY S
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Figl13. Agricultural Impact |
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Fig. 1. Organisation des finages et enclaves forestiéres en basse montagne rifaine (Fragment d’une carte au 1 : 25 000éme par G. Fay)

(LégMpf//'ﬂi}i ﬁr_xd:rag _<p|la page 233)
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Fig. 2a. Schémas d’organisation des finages en basse montagne rifaine (d’aprés G. Fay)

A — Flysch, B — Marnes, C — Schistes, D — Affieurement de nappe phréatique; 1 — Ghaba (matorral) coupe de bran-

chages et parcours (jadis cultures en longue jachére), 2 — Juan (vergers): 2a — Oliviers, 2b — Figuiers, 2c — Vignes

(espace mis en défens), 3 — Haouz ed douar (zone du village): 3a — Jardins fumés (pdt. tabac), 3b — Jardins irrigués,

4 — Bled el hart (terres labourées): I — Bled skhouna: terroirs “chauds’ (cultures d’hiver); II — Bled berda: terroirs “frais”®

(cultures d’hiver et de printemps en assolement), 5 — Bled mesqiya (terres irriguées): Orangers et pruniers, légumes, 6 —
Rideaux signalant des terroirs anciennement et réguliérement cultivés
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F.g. 2b. Schémas d’organisation des finages en basse montagne rifaine (d’aprés G. Fay)
Rideaux signalant des terroirs anciennement et réguliérement cultivés
1 — Atrupt, 2 — Source, oued, 3 — Point coté, 4 — Matorral, 5 — Figuiers, vignes, 6 — Oliviers, 7 — Zone de village,
8 — Terroir chaud, 9 — Terroir frais, 10 — Terres irriguées, 11 — Limite de finage

]

1. Relitf et hydrographie: 1 — Cote d’altitude, 2 — Ligne de créte majeure sensiblement symétrique, 3 — Ligne de créte
majeure dissymétrique, 4 — Ligne de créte mineure symétrique, 5 — Ligne de créte mineure dissymétrique, affleurement
rocheux, 6 — Ligne de rupture de pente, 7 — Thalweg’s

I1. Littologie: 1 — Grés et molasses du Miocéne, 2 — Marnes et argiles d’ages divers, 3 — Flysch’s du Jurassique
II1. Végétation naturelle et formes de degradation: la — Végétation arborée (bois sacrés), 1b — Végétation arborée
(foréts ’Etat), 2a — Matorral moyen (dense), 2b — Matorral moyen (découpé en laniéres par les défrichements récents),
3a — Matorral bas (dense), 3b — Matorral bas (clair)
1V. Terres de culture et vergers: 1 — Terres cultivées annuellement, 2 — Terres réguliérement fumées, 3 — Terres irri-
guées, + — Oliviers anciens en formation dense, 5 — Oliviers anciens en formation lache (complantants), 6 — Oliviers
jeunes, 7 — Figuiers, 8 — Vignes
V. Organisation agraire: | — ES SADA — Nom de douar, 2 — Maisons, 3 — Cloture, 4 — Limite de finage
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