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Agricultural changein Denmark between 1982 and 1989:
'3 the appearance of post-productivism in farming ?

Abstract

Kegional apricultiral developaent in Denmark i the TOSOs (5 ana-
frsed by wsing snrvogate statistics for three bipolar development
prendds: P intensification-exiensification, 2 Jeoncentration-dispersal
and 31 specialisation-diversification. The seate of analvsis is the mn-
wicipality . The resifes show that agricaltnre in easiern Deanrarck hay
intensified and specialised. whereas centval parts of Jutland have
extensified and diversified mainly due o dhe inrodieion of meore
cemplex crop paiterns and a decline in the number of dairy cows. An
increase in coneemtration is evident for the whole couniry. Aggrega-
rion of the development trends show that enly 16% of the nunricipali-
ties developed in the direction of “indusiriadisation”, a vesale which
conflices with the comventional understanding af the main develop-

ment irends in Danish agricufture. However, part of this new inter-
pretation may be refared 1o the data and methodology emploved in
the ciitaf vais.
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Agriculture in developed countries has, during the last four
decades, undergone processes of change commonly known
as ‘industrialisation’. The characleristics of these changes
are well know and include the creation of economies of
scale at the farm level, increased reliance on purchased in-
puts (e.g. fertilisers, feed, agri-chemicals), resource substi-
tution (i.e. capital for land and labour), the introduction of
organisational features associated with the concept of the
firm, specialisation of the labour function and the mechani-
sation of production processes (Bowler, 1992) . A close alli-
ance between governments and agricultural industries has
contributed to this development {Winter, 1996). Moreover,
the period has been characterised by a high degree of con-
sensus about agricultural policy goals, namely increasing
farm output and securing low consumer lood prices
(Marsden et al., 1993). These processes have, in combina-
tion, for most northwestern Europe, encouraged a produc-
tivist agriculure, including intensive high input -high out-
put farming systems, with emphasis on food quantity
(Ilbery et al.. 1997).

Surplus production and associated budgetary problems,
along with a growing criticism of the negative environmen-
tal impact of productivist agriculure, forced the EU Com-
mission, from the mid-1980s, to develop new policy goals
and instruments to meet these challenges. including change-
s in subsidies from market price support for production to

area-based, direct income support, & progressive with-
drawal of state subsidies, and integration of agriculture
within a broader range of rural economic and environmen-
tal ohjectives (Bowler, 1992, llbery et al., 1997). This shift
in [arming policy priorities has led some researchers to ar-
gue that agriculture has entered a new era since the carly
1980s - a so-called ‘post productivist phase’ or a *post-
productivist transition’ (PPT), indicating that the process is
ongoing (Lowe et al., 1993, Shucksmith, 1993, llbery &
Bowler, 1998, Marsden et al., 1992).

The new policy tendencies are expected to facilitate a
more low input-low output farming system, with emphasis
on sustainable farming systems and food quality (Ilbery et
al., 1997). Several authors stress, however, that the produc-
livist farming system, and its associated policy, will not be
replaced by the post-productivist system, rather the two
systems will coexist (Marsden et al., 1992, Ilbery &
Bowler, 1998, Marsden et al., 1993). This co-existing of
different development directions is forecast to lead to an in-
creasing differentiation in agriculture, not only between
countries, but also regions and farms (Ilbery & Bowler,
1998, Marsden, 1998).

Empirical evidence on the general structural develop-
ment of agriculture during the post productivist transition
exists at the level of large administrative areas within
the European Union (Brouwer & Lowe, 1998, Bowler &
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Ilbery, 1999). However, few analyses have been published
on the small-scale, gcographical composition of recent ag-
ricultural developments. including the underlying proc-
esses and trends of development. Such spatial analyses may
be useful as a supplement to more general studies of agri-
cultural changes and their economic and environmental
consequences, with strong relevance for policy makers
within the agricultural sector, who are dealing with more
arca-oriented policies, both regarding market support and
environmental measures, [n addition, small scale spatial
studies may be useful in providing a framework for more
detailed surveys of agricultural changes and associated
landscape changes.

The aim of this paper is to explore the direction of agri-
cultural development in Denmark between 1982 and 1989
and its geographical composition in a period of change in
agricultural policy. This is done through a series of statisti-
cal analyses of the main development directions in Danish
agriculture at the municipality level. Due to lack of more re-
cent data, the analysis is limited to the time period 1982-
1989,

Conditions for spatial differentiation - some reflec-
tions

Inthe introduction, some of the global processes and factors
which are resulting in development and change in agricul-
ture were described. Itis well-known that such processes do
not run unifermly and that they have diverging spatial con-
sequences (Jansen & Hetsen, 1991, Meeus et al., 1990).
Differences in spatial development have been explained
variously over time and by different schools of thought.
These explanations have been reviewed by e.g Healey &
[Ibery (1990) and Bowler (1996) and will not be discussed
here, apart from some few general ideas.

Spatial differences have often been seen as a function of
variations in the physical environment. However, this ap-
proach has been criticized for being too deterministic and
insufficient in explaining spatial diversity. Economic, social
and humanistic approaches have, therefore, dominated re-
searchon spatial differentiation inthe last decades (Healey &
[lbery, 1990).

Economic and social-economic explanations aboul spa-
tial differentiation can be obtained from the theoretical con-
cepts of commercialization and commaoditization theories
(Ilbery & Bowler, 1998). The first school argues that factors
such as distance from major urban-industrial concentra-
tions, regional farm-size structure and the distribution of
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natural resources can explain why the processes of com-
mercialisation (i.e. the integration of agriculture into the
market economy and the modernisation of agriculture ) oc-
curearlier and to a greater extent in some areas than in oth-
Ers.

Explanations of spatial differences in agricultural devel-
opment derived Irom commodilization theory are based on
the uneven penetration of the family farm system by exter-
nal capital (i.e. capital exploits arecas where the greatest
financial returns can be obtained)(Marsden et al., 1987).
This conceptualisation is difficult to substantiate empiri-
cally. It has been suggested by sympathizers of the theory,
therefore. that family Farms in general cansurvive and adapt
to capitalism through different adjustment strategies or de-
velopment pathways (e.g. redeploy Farm resources intonew
agricultural products or services on the farm) (Bowler,
1992, Shucksmith, 1993, Marsden et al., 1992). By incor-
porating behavioural attributes, this school of thought ap-
proaches the ideas mentioned in the next section.

Behind both the commercialization and commaoditi-
zation approaches lies the argument that development is
determined by macro economic and social factors (Long &
Ploeg, 1994, [lbery & Bowler, 1998),

These approaches have been challenged by Pile (199 Dand
Long & Ploeg (1994), who claim that both theories over
emphasize the power of international economic inlerests
and the intervention of states in shaping agricultural devel-
opment. Long and Ploeg (1994) argue that, ‘it is theoreti-
cally unsatisfactory to base one’s analysis on the concept of
external determination. All forms of external intervention
necessarily enter the existing life-worlds of the individuals
and social groups affected and in this way are mediated and
transformed by these same actors and local structures’
(Long & Ploeg 1994:64),

The possible impact of local structures and resources in
shaping agriculture makes these and other researchers ad-
vocate the existance of endogenously generated develop-
ment patterns (Ploeg, 1992, Long & Ploeg, 1994, Murdoch
etal., 1994, Bowler, 1999). The notion of endogenous de-
velopment is not well described from a theoretical point of
view, bul argues that development to & certain degree is
based on locally available resources, labour and knowledge
and that *endogenous development emerges as a “self oni-
ented” process of growth and a relatively large part of the
total value generated by this type of development is re-allo-
cated in the region itsell” (Ploeg & Saccomandi, 1995:10).

Closely linked to the notion of endogenous development
is the concept of ‘farming styles’, where it is argued that
farming is not determined by market and/or technology:



Dimensions Surrogate statistic

Intensitication-¢xtensilication

= A SGM/AA
Concentration-dispersion
=A AAEA
Specialisation-diversification

=A Hr

Change in standard gross margin per hectare
agricultural Tand T982-89

Tabfe 1: Variables used in
the analvsiy of changes be-
fweedt TOS2 and T9SY (far
BEove CAPHaNaETon see Tead ).

Change in average farm size 1982-89

Change in specialisation 1982-89

Source: Bowler and lbery (1997)

rather farmers have different opportunities for positioning
themselves along these two axes. The choice of position is
the results of strategic reasoning by the farmer. evolved
through a complex process of interaction between the
farmer and other actors, and between farmers and institu-
tions developing and implementing new technologies
(Plocg 1990, 1992, 1994),

[t has not been the goal of this analysis (o address these
theorisations: rather the ideas are seen as a source of inspi-
ration in relation to the interpretation of the results gener-

aled from the following analysis.

Method

The method employed in this study for analysing spatial
trends in agricultural development is that developed in the
work of Bowler (1987) and Bowler & Ilbery (1997). In
these works the authors suggest that the complexity of agri-
cultural change can be conceptualised according to three bi-
polar dimensions: (1) intensification - extensification, (2)
concentration - dispersal and (3) specialisation - diversifi-
cation.

The term “intensification’ includes the rising levels of

purchased non-farm inputs in agriculture and the resulting
increases in output per heetare farmland. *Concentration”
describes the process whereby the productive resources and
the output of particular products, have become confined o
fewerand larger farms and concentrated in to fewerregions.
*Specialisation” describes the proportion of the total output
of a farm or region accounted for by a particular product
(Gilg. 1996). The terms extensification, dispersion and
diversification have the reverse meanings. It is argued by
[Ibery & Bowler (1998) that the processes of intensifica-
tion. concentration and specialisation may characterize the
productivist agriculture. while the contrary processes pro-
mote the post-productivist agriculture.

Measurement of the three structural dimensions - inten-
silication. concentration and specialisation - arc. as sug-
gested by Bowler and Ibery (1997), based on three surro-
gate statistics: standard gross margin, farm size and the de-
aree of specialisation in plant production. The calculations
of the surrogate statistics are as follows: the standard gross
margin (SGM)ofall holdings inan area, expressed as aratio
of the agricultural area of all holdings (AA in hectares), is
used o indicate the degree of intensification. SGM is meas-
ured as the difference between the standard production

vilue and the standard size of the variable coste Tt a limi-

tation of this surrogate that it, when used as an index., ex-
presses both a profit relationship and arelative degree of in-
tensification orextensification.

The agricultural arca of all holdings (AA). divided by the
number of farm in an arca (EA), expresses the degree of
concentration fie. average farm size).

The degree of specialisation has been indicated by a cal-
culated value (Hr) (Bowler and [bery, 1997), in the present
case based on six land use classes: cereals, root crops, grass
crops in rotation, seeds, horticulture products and perma-
nent grass. The applied formula for the plant production
specialisation is shown in Table 2. The formulais draw from
‘entropy-maximizing models” and the idea of the formulais
to measure the amount of uncertainty {entropy) in a prob-
ability distribution or a system subject to constraints (John-
ston ¢t al., 2000:211). The entropy measures the relation-
ship between a macrostate (H) and the possible micro-state
that correspondstoit, in the present case the land use classes
expressed as the relative proportion of total farmland, Em-
ployment of otherunits than land use classes (e.g. the stand-
ard gross margin for individual types of production) would
have made it possible to include both different classes of
land use and animals, which may have improved the analy-
sis. Lack of suitable data has made such an analysis impos-
sible.

The data employed in the study are public data from the Sta-
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tistical Department (Danmarks statistik) - agricultural sta-
tistics - from the year 1982 and 1989. A special dataset has
been produced by the Statistical Department in order 1o har-
monize the reference year for standard gross margins,

Table 2: Formnda for catcwlaring the level of regiomal specialisation.
Hr fentropy ).

Hr = H/H_, [0<Hr<l]

Where:

H = (IF log JF).

H. =K 1/K*log,, *1/K),

IF =land use (f) as o relative proportion of the farm-
land (F) in a region,

K =number of land use classes

Source: Bowler and Ilbery (1997)

which is measured in ECU per hectare. The exchange rate
applied is for the year 1980. The development in the three
dimensions is calculated as an index of change between the
two dates (i.e. 1989/1982%100), when evidence of an
emerging PPT might be expected.

The data included all municipalities in Denmark, except
municipalities surrounding Copenhagen (255 regio ns). As
data at the level of the municipality has not been collected
by the Statistical Department since 1989, only data up to
1989 has been included in the analysis. From 1997, statis-
tics al the municipality level have been published again,
based on a new database compiled by the Ministry of Agri-
culture, Fisheries and Food in connection with the EU sub-
sidy system (Det Generelle Landbrugsregister/Centrale
Husdyrbrug Register, GLR/CHR). However, these statis-
tics do not include data adequate for the present analysis.

To assist the interpretation of the results, correlation
analyses (Pearsons product-moment correlation) have been
carried out between the calculated indices, the individual
surrogate statistics of the structural dimensions and indi-
vidual agricultural variables. The employed agricultural
statistics include the number of ha,cattle per hectare, pigs
per hectare and their changes in the period 1982-1989, cal-
culated as indices with 1982 as the reference year(see Table
3).

Reservations may be made about each variable and it
may be argued that the variables used in the analysis are too
simple. However, the variables are widely available and
have been used in the literature to describe/characterise
structural changes such as the ones dealt with here (Bowler.
1987. Bowler & Ilbery. 1997, Johnston et al., 2000).
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Trends in agricultural development in Denmark
1982-1989

Institutionad setting of the period

The most important institutional setting of the investigated
period was related to changes in the Common Agricultural
Policy and to the introduction of a national strategy for the
protectien of the aquatic environment in Denmark (Action
Plan on the Aquatic Environment, 1987). The lalter in-
cluded obligations for livestock Tarmers (o establish a stor-
age capacity for animal manure. when stocking densities
were greater than 30 animal units per farm and a demand of
65% crop cover ftor the cultivated area during wintertime.
Both regulations were implemented, in the mid 1980s, but
did not have to be completely fulfilled in the period (Minis-
try of the Environment 1994).

Important changes in the Common Agricultural Policy
(CAP) in relation to Danish agriculture were the introduc-
tion of the milk quota system in 1984 and the co-responsi-
bility levy on milk and cereals. None of the CAP measures
introduced in 1985 and 1987 for extensification, afforesta-
tion, diversification oragri-envirenmental farming was im-
plemented in Denmark in the study period (Primdahl,
1996).

The introduction of the milk quota reduced the number
of dairy cows (Stryg, 1991) and seems likely (in the short
run) to have slowed down farm size development on live-
stock farms (Wiborg & Rasmussen, 1997). The demand for
winter cultivation and the levy on cereals have also im-
pacted on the crop pattern. In the study period, cereals have
heen replaced by peas and seed for industrial use, as well as
anextensive change from spring to winter-grown ¢crops has
taken place (Stryg, 1991, Reenberg, 1988).

Results

The spatial analyses of the changes in the structural dimen-
sions between 1982 and 1989 are shown on maps in Figures
1. 2 and 3. The actual state of three bi-polar dimensions for
1982 and 1989 are not shown, but will be included in the
discussion of the development trends.

From the intensification-extensification index, mapped
in Figure 1, it appears that an agricultural extensification
has occurred in many regions throughout the country in the
period from 1982 to 1989. 61% of all regions have index
values less than 100, indicating that extensification has
been the most dominant trend. Less differentiated areas of
extensification are located in the central part of Jutland:
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Figure 1: Change in intensification, meastred by the Stendard Gross
Marain.
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[ound in the crop dominated farming areas in castern part of
Denmark {e.g. north of Copenhagen). Strong increases in
intensification have taken place in the south castern part of
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Figure 3: Change in specialisetion. measwred by an entropy inde v,
ine-fuling 6 famed use classes.

dinthe contral purt of Funen.

The concentration-dispersal map (Figure 2) shows thal
concentration isan ongoing process in all parts of Denmark,
but the degree of development varies, with the highest con-
centration increases in the cast (the islands), especially
Funen and Bornholm, along with the northern part of Den-
mark. Moderate increases in concentration are mainly
found in central and southern Jutland, where the density of
livestock larms is high,

The last index, illustrates the development of the spe-
cialisation-diversification dimension (Figure 3). Large ar-
eas of western Jutland have experienced diversification,
where-as more mixed patterns of diversification and spe-
cialisation are visible in the eastern part of Jutland and on
Zealand.

Figure 4 summuaries the pattern of the regional changes
between 1982 and 1989 in the three bi-polar dimensions.
For each municipality the developments have been re-
corded as declines or increases relative to the reference year
1982 and summed into 8 potential groups. As the concen-
tration-dispersion dimension has increased all over the
country, only four development classes have appeared.

The analysis shows that4 | ofthe 255 municipalities may
be characterised as “industrialising” (i.e. increases in all
three dimensions). These municipalities are all located in
the inthe eastern part of the country - the eastern part of Jut-
land, the central part of Funen and Zealand and on Born-
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Figure 4: Development treweds for the period T982-1989, based on
the intensiffcarion, the concemiration and the specielisation index.

1983
1 2 4 5 5 7 8
1982 1 |13 2 15
2|1 8 1 2 ki 15
3|1 22 o 1 4 37
4 3 z 24 & a5
5 |4 1 19 |z 4 30
6 |1 2 E 34 & 51
7 i 7 1 & 20 |4 39
8 2 2 2 9 18 |33

20 15 38 37 33 4 37 37 255

Typology: C = Concentration

Ds = Dispersion
1)C.LS8 5)1.5.Ds | = Intensification
2)C.1.Dv  8)1,Dv.Ds E = Extensification
3)CSE 7)SDsE S = Specialisation
4) C.Dv.E 8) Dv,Ds.E Dv = Diversification

Figure 5: Change intvpeltogy. based on the information from the tran-
SEHent Mariy.
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holm. The main areas of decline in the two dimensions of
intensification and specialisation are located in central Jut-
land, whereas areas of decline just in specialisation are con-
centrated in southern Jutland and around Ringkebing Fjord.
Decline in intensification exclusively is seen only in the
eastern and northern part of Denmark (never to the west of
the main stationary line). Respectively. 88 municipalities
have had a decline in the two dimensions of specialisation
and intensification, while 126 have had a decline in one of
them, The results indicate that “industrialisation” of agricul-
ture is Far from the dominant development trend in the inves-
tigated period: however. concentration has taken place all
over the country.

Figure 5 summaries the changes in the three bi-polar di-
mensions between 1982-1989 through a transition matrix.
In this analysis each municipality. for both 1982 and 1989,
was classified according to their value above or below the
average values of each of the three bi-polar dimensions. As
for the trend maps, the results of the classification were
summed inte 8 types (see Figure 5). The results of this
analysis illustrate that 158 of the 2535 municipalities had the
same relative position in 1982 and 1989, 97 municipalitics
had changed position - 44 moved in the direction of post-
productivism and 53 toward productivism,

In Figure 6 the change of the regional typology between
1982 and 1989 is mapped, based on the analysis above. Re-
gions in central Jutland show evidence of post-productivst
transition, but also individual municipalities on islands in
castern Denmark. Development of a productivist typology
has mainly taken place in the north and eastern part of Den-
mark,

Discussion

For the intensification-extensification dimension, the cor-
relation analysis shows that a significant positive correla-
tion (p=0,0001) exists between regions which have intensi-
fied (i.c. increase in standard gross margin) between 1982
and 1989, and regions withan increase in the amount of pigs
(Table 3). A positive significant correlation also exists be-
tween the amount of pigs in the reference year (1982) and
the intensification index. A significant negative correlation
(p=0.0001) was found between the intensification index
andthe specialisation level in 1982 and between the intensi-
fication index and density of cattle/ha in 1982, This implies
that areas with a high number of cattle and areas with a low
specialisation level had extensified (a high specialisation
level in the calculation equal a low specialisation level in



the “real lite”, see table 2and Figure 3). No significant corre-
lation was found between the change in cattle density and
the intensification index. However, the decline in intensifi-
cation in certain parts of Jutland may be related 1o a decline
in the number of cattle. due to the introduction ol the EU
milk quota system in the investigated period.

For the concentration-dispersion dimension. a signili-
cant negative correlation (p=0,0001) was lfound between
the concentration index and the concentration level in 1982
(i.e. farm size in 1952). This implics that areas with smaller
farm sizes have increased concentration more than arcas
with bigger fiurm sizes (i.c. a lag-behind elfect). A signili-
cant negative correlation was also found between the con-
centration index and the specialisation level of 1982, be-
tween the concentration index and the specialisation index,
and between the concentration index and the cattle density
ol 1982, This can be interpreted as. that arcas of increasing
specialisation and areas already high in specialisation also
have astronger process of concentration, and that arcas with
a high number of cattle have experienced a more moderate
increase in concentration(i.e. farm size enlargement) than
other regions. This latter relationship confirms the conclu-
sionof Wiborg & Rusmussen {1007 Forexplanationolt
lack of dispersion i general (1.e decline in concentration)
[Ibery & Bowler (1998) argue that this dimension of change
is the least likely to oceur, largely because its still possible
to have benefit from creation of economic of scale under the

PPT.

Chargein typology 1982-89
Fos-produtivig
Rodtivig

Figure 6: Change in the regional tvpology benween 1982 aind 1959,

Beyond the above mentioned correlations of the spe-
cialisation index, the correlation analysis shows a signifi-
cant correlation between the specialisation index and the
concentration level in 1982, and between the specialisation
index and amount of cattle per hectare in 1982 (p=0.0001).
This illustrates how arcas with ahigh number of cattle and a
high concentration level in 1982 have become less special-
ised. The specialisation index map shows a more regional-
ised development pattern than the other indices mapped.
which makes a closeranalysis of the land use diversification
relevant,

Looking at small regions within Denmark land use di-
versification in Zealand (castern part of Denmark) is related
to a decline in cereals and an increase in mainly horticul-
tural products: whereas the increase in land use diversity in
the western part of Denmark is related to adecline in cereals
and root crops and an increase in seed crops - a crop pattern
change which has also been reported by Reenberg (1988).
These differences in crop change patterns may be reflected
in or related o differences in farm production systems, but
may also be related to local development trends or adjust-
ment pathways as mentioned earlier in the article.

The geographical distribution of the results of the aggre-
gated trend index (Figure 4) shows a complex regional pat-
tern of development. However, it seems that the processes
of industrialisation in agriculture are only occurring in the
castern parts of Denmark, while combinations of extensi-
fication and diversification are related to areas in central and
western Jutland. Areas with justinereases inextensilication
ordiversification have no ¢clear regional distribution, except
for the regions of diversification in southern Jutland and
around Ringkebing Fjord.

Thus general results of the analysis show that agricul-
tural industrialisation is far from being the most dominant
development trend in the period from 1982 to 1989. How-
ever, concentration has taken place all over the country.,
This conclusion conflicts with the conventional understand-
ing of agricultural development in Denmark (see Reenberg
{1988), Rasmussen (1996) and Wiborg & Rasmussen
(1997, )who in general report increasing specialisation and
intensitication, in addition to concentration. The alternative
conclusion drawn from this analysis may partly be ex-
plained by the different data used for measuring specialisa-
tion and intensification and by the method of analysis. For
example, the measurement of change in specialisation,
which only includes land use, may have shown different re-
sults if measurement was based on farm types, taking into
account both land use and animals.

The map of typological change (Figure 6) shows a com-
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Table 3: Correlations beoween sefected variable. The first line is the coefficient of correlation (). the second and the third line express the
fevel of significance. N=2535. Ns: non-significant. *: p<0.03,%%: p<0.0f and ***: p<0.00 . huen.= Intensificaion. Cone. = Concentra-
rion and Spec.= Specialisarien. Only variables with p< 0.001 are mentioned in the rext,
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plex regional distribution of trends. Explanation of the
cemplex regional pattern cannot be derived the from the
cerrelation analysis discussed above. Rather the regional
pattern appears to reflect the influence of more local, social,
economic or organisational structures on agricultural de-

velopment. This has been investigated for the largest area of

typological change towards post productivism (i.e. central
Jutland). Amapofthe typology change was presented tothe
local agricultural advisory centre in the area for a discus-
sion. However, it was not possible, even after consultation,
to identify specific local reasons for the complex variation
intypological changes. It was suggested by some of the ex-
perts that the variable poor soil conditions of the area could
be an explanation. It was their common understanding that
farmers on poor soils were the first to react to new “external’
conditions.

The conclusion drawn is that processes of endogenous
development, understood in the narrow sense as by Ploeg &
Saccomadi (19935), are not the explanation of the complex
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spatial changes in agriculture; rather it seems more likely
that the changes are related to specific kinds of adjustments
adopted by farmers. However, there is no unambiguous re-
lationship with soil conditions or farm structures. Areas
with poor soil conditions have, in general, not changed in
the typology towards to, PPT norhave areas dominated by a
specific farm structure.

Forsome areas (often single municipalities), which have
changed typology towards to PPT, it seems likely that they
have in common a relatively high quantity of more exten-
sive land uses (e.g the municipality of Them (central Jut-
land).

Conclusions

The resultsof this analysis indicate that the industrialisation
of agriculture is far from the most dominant development
trend in Denmark in the period from 1982 to 1989, How-



ever. concentration has taken place all over the country.
These results conflict with the conventional understanding
of Danish agricultural development: however, part of this
new interpretation may be explained by the data and meth-
odology used in the analysis.

The results of the investigation imply that certain devel-
opments lowards a PPT, have taken place during the 1980s,
especially as regards extensilication and diversification in
the form of change to a more diversified crop pattern. Some
complex regional development patterns have appeared, but
broadly with agricultural industrialisation in the castern
part ot Denmark and extensification, in combination with
diversification, taking place in central and western parts of
Denmark.

For the development of individual dimensions, correla-
tion analyses show significant relationship between in-
creasing concentration and increasing number of pigs:
whereas arcas with a high cattle density have become less
concentrated and more diversified. This shows that a vari-
ety of adjustments have taken place, partly dependent on
existing agricultural structures,

Evidence of a more endogenous development process
cannot he conlirmed hy the investigation. However, it
seems that some of the development patterns may be related
to specific, local adjustment pathways and thus require fur-
ther investigation .

Despite reservations about the variables employed in the
analysis, it seems likely that the method employed in this
analysis can provide new, meaningful and interesting re-
sults on the structural development of agriculture, The
method of analysis developed by Bowler and [lbery (1997)
has not previously been employed to describe Danish agri-
culture and has not been used elsewhere for the analysis of
agricultural development of such a detailed level.

As the data employed in the analysis are more than 10
years old, it is mainly in the methodology that the signifi-
cant of the results of this study may be found. Employment
of new updated data (e.g manipulated data from the GLR/
CHR database) and data for a wider span of years will make
this mode of analysis of interest for the current policy devel-
opment process and ongoing research,
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